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COMMENT  AND   CRITICISM. 

It  mav  xow  be  saii>  to  be  the  fiishion  for 
I  individuals  or  great  wc.nllh  to  innice  bequests 
I  to  founil  new  institutions  of  learning,  or  in 
general  to  bcl|)  on  sneli  institutions  already  in 
existence,  and  in  particular  to  endow  specific 
[  (lepartnients  of  research.  But  it  is  much  more 
[than  a  fashion.  We  n:ia>-  presume  that  those 
I  making  such  bequests  desire,  in  large  majority, 
I  that  the  greatest  good  sliall  come  from  their 
[gifts — if  not  in  the  advancement  of  knowl- 
|e<lge,  then  in  its  ditfusion  among  men.  To  be 
I  euro,  we  liave  many  princely  donalioua  nowa- 
■days,  which,  while  they  provide  for  the  worlhi- 
it  of  objects,  ore  paraded  in  the  public  prints 
[lu  if  ephemeral  notoriety  were  all  the  donor 
I  thoiighl  of.  But  this  sort  of  bequest  is  grow- 
ing increasingly  less,  and  the  ultimate  substan- 
'  ti«l  good  is  coming  to  be  regarded  uppermost. 


It  is  indicative  of  a   solid  growth   in   our 

[country,  that  an  increasing   proportion  of  its 

1  wealth  is  turniil  into  the  channels  of  education 

■nil  science.     What  it  took  Euro|>ean  nations 

flinndrcds  of  years  to  find  out.  the  shrewdest 

lof  our  public  bcneraclors  are  full}'  aware  of,  — 

iiat  DO  earthly  institutions  are  so  stable  and 

(txluring  as  the  great  colleges  and  tniiversities  ; 

solid   endowments   in   these    institutions 

iiavc  B  lease  of  life  which   not  even  nations 

Jjem»elve»   can  l)e  sure  of;    and   that    fiinda 

Jius  dep<i8iieil    preserve  their  integrity  when 

l>llicr  forms  of  investment   undergo   complete 

pation.     The  chief  inslituticm.s  of  higher 

ulucfttion  in  America  have  an  excellent  record 

^o  osliibil  in  the  management  of  the  Ainds  in- 


trusted  to  their  guardianship.  The.v  arc  not 
thought  of  ordinarily  as  at  all  different  from 
other  institutions  and  coriwrations  which  exist 
solely  for  self-rcniunorative  interest.  Xo  col- 
lege or  university  exists  to  make  money.  The 
income  of  such  institutions  is  very  largely 
derived  from  funds  which  have  been  given  to 
them  ;  and  while  fees  are  received,  and  make 
up  a  part  of  the  income,  they  expend  all  they 
receive,  as  a  rule,  and  only  ho[ie  to  recei\e 
more  that  they  may  give  more.  So.  also,  it  is 
with  all  departments  and  organizations  for  sci- 
entific research. 


'  The  more  one  has,  the  more  one  receives.' 
seems  to  be  exemplified  in  the  finances  of  our 
greatest  university,  the  observatory  of  which  has 
just  received  a  bequest  of  nearly  three  hundred 
thousand  dollars  from  the  will  of  the  late  31  r. 
Robert  Treat  Paine  of  Brookline,  3Iass.  The 
observatory  receives  one-half  of  this  amount 
at  once, — a  sum  large  enough  to  enidile  the 
early  resinnption  of  the  imiKirlant  researches 
which,  through  lack  of  funds,  it  became  neces- 
sary to  discontinue  at  the  close  of  last  yeor,  — 
the  reraninder  on  the  death  of  his  widow.  Mr. 
Paine  died  recently,  at  the  advanced  age  of 
eighty-one  years.  Although  not  a  professional 
astronomer,  he  was  well  known  to  all  the 
astronomers  of  the  present  generation.  His 
immediate  contemporaries  in  the  science  have 
all,  we  believe,  pas8e<l  awa^-.  Mr.  Paine  took 
special  interest  in  the  prediction  and  obser- 
vation of  solar  and  lunar  eclipses ;  and  the 
persistency  with  which  he  followed  these  phe- 
nomena, even  in  late  years,  makes  it  (irolmble 
that  ho  had  observed  more  eclipses  than  any 
other  |)er8on.  Also  he  made  meteorological 
observations  of  great  value ;  and  his  rec<jrd 
of  barometric  and  Ihermometric  readings  at  a 
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single  spot  in  Boston  is  said  to  be  continuous 
for  more  than  fifty  years. 


While  Mr.  Paine's  bequest  is  at  present 
chiefly  noteworthy  as  enabling  one  important 
institution,  temporarily  embarrassed,  to  proceed 
with  its  work,  and  is  thus  most  timely,  it  is 
also  worthy  of  remark  that  it  ranks  high  among 
specific  bequests  by  scientific  men  themselves. 
That  they  rarely  make  large  bequests,  we 
presume  to  be  no  fault  of  their  own,  as  but 
few  of  them  ever  come  into  the  possession  of 
great  wealth,  and  fewer  still  are  able  to  ac- 
cumulate much  more  than  enough  to  provide 
respectable  support  for  their  families.  That 
Mr.  Paine  has  done  much  more  than  this,  is 
evident  from  the  magnitude  of  his  bequest ; 
and  it  is  gratifying  to  see  so  deser\-ing  an  in- 
stitution as  the  observatory  of  Harvard  college 
come  into  the  possession  of  an  endowment 
copious  enough  to  insure  not  only  the  con- 
tinuance of  its  remarkable  activity  during 
recent  years,  but  a  considerable  growth  into 
new  lines  of  research. 


The  fiat  has  qone  forth  that  in  several 
of  our  cities  the  various  telegraph,  telephone, 
and  electric-light  wires  must  go  underground 
within  a  very  few  months,  and  in  New  York  a 
commission  is  shortly  to  be  appointed  to  see 
that  the  legislative  enactments  arc  carried  out. 
There  are  probably  few  competent  persons,  who 
have  carefblly  and  dispassionately  considered 
the  subject,  who  are  not  satisfied  that  an 
attempt  to  harry  this  matter,  and  subject  the 
wires  to  a  premature  burial,  is,  to  say  the  least, 
extremely  unwise.  That  it  is  scientifically 
practicable  to  work  telegraph  and  telephone 
wires  for  short  lengths  underground,  is  unques- 
tionable ;  but  few  persons  who  have  not  inves- 
tigated the  subject  realize  the  great  practical 
difficulties  involved,  and  the  very  large  expense 
required  to  insure  satisfactory  results.  With 
the  high-tension  currents  used  in  arc-lighting, 
additional  difficulties  are  encountered  that  have 
not  yet  been  satisfactorily  surmounted.  That 
the  rapid  increase  of  overhead  wires  is  produc- 


tive of  much  annoyance  and  danger,  is  evident 
to  all ;  and  even  those  most  averse  to  legislation 
feel  that  most  of  the  wires  must  eventually  be 
placed  underground.  But  in  this,  as  in  all  mat- 
ters which  are  still  in  an  exi^erimental  stage, 
the  only  safe  maxim  is  to  hasten  very  slowly. 


A  RECENT  FDBLiCATiON  of  the  Socictj'  foT  the 
promotion  of  agricultural  science  —  the  second 
made  by  the  society  —  contains  the  papers 
read  at  the  Minneai)olis  meeting  in  1883,  and 
the  Philadelphia  meeting  in  1884,  together 
with  a  lecture  by  Dr.  J.  H.  Gilbert  on  agri- 
cultural investigations,  and  lists  of  members 
of  the  societ}-  and  of  American  experiment- 
stations.  Thirteen  papers  were  presented,  — 
seven  in  1883,  and  six  in  1884.  Some  of 
these  are  of  scientific  interest,  while  it  is  dif- 
ficult to  see  how  others  serve  to  advance  agri- 
cultural science.  The  object  of  the  society  is 
a  most  praiseworthy  one ;  but  we  doubt  whether 
at  present  enough  reallj'  scientific  work  is  done 
in  this  country  in  the  field  of  agriculture  to 
render  such  a  societj'  necessary  as  a  means  of 
publication,  however  useful  it  may  be  as  a 
means  of  bringing  together  for  consultation 
and  discussion  those  interested  in  agricultural 
science. 


LETTERS  TO  THE  EDITOR. 

*«*  thrretpondent*  are  rfqurttril  lo  be  at  M^  wt  po»MU.    7%* 
leriUr't  name  U  <n  all  caeet  rehired  at  proof  of  good  ybiM. 

Velocity  and  sediment. 

Mb.  B.  M.  Harrod,  in  his  note  in  Science  of  June 
18,  says  that  observations  do  not  confirm  the  sugges- 
tions of  Mr.  Login  as  to  an  intimate  relation  between 
velocity  and  sediment.  Wliile  stating  negations,  he 
might  well  liave  added,  Neitlier  does  obsenration  sup- 
port the  speculative  dogmas  laid  down  as  fundamental 
truths  by  the  Mississlppi-Kiver  commission  In  its  re- 
ports; for  the  Login  notion  pervades  those  reports,  it 
having  been  adopted  by  Capt.  Eadu,  and  Capt>  Eads's 
views  having  been  adopted  by  the  commission. 

Mr.  Harrod  now  amplifies  a  statement  of  CapC 
Brown  that  the  controlling  influence  of  the  Missouri 
over  silt  movement  in  the  Mississippi  is  felt  at  the 
passes  thirteen  hundred  miles  below.  As  an  intei^ 
pretatlon  of  observations,  the  statement  and  its  am- 
pliflcation  are  qiieKlionable. 

Proceeding  in  his  effort  to  throw  the  Logln-Eads 
notion  overboard,  Mr.  Harrod  cites  facts  concerning 
erosion  below  Cairo  to  show  that  the  more  heavily 
silt-laden  water  on  the  west  side  of  the  river  Is  also 
more  active  as  an  agent  of  erosion  than  the  cleam 
water  on  the  east  side.  Would  not  a  mnddy  subject 
be  clearer,  If  the  idea  of  erosion  as  the  caobe  of 
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•tit-laden  cnnditlon  had  been  suggested,  rather  than 
an  argument  based  on  the  impir(Mi  converse?  The 
fact  is  evident,  that  the  water  on  tlie  west  side  is  more 
heavily  laden  because  erosion  on  tliat  side  is  most 
active.  This,  of  course,  direc^ts  the  search  (or  the 
cause  of  erosion  In  another  direction  than  the  one 
which  tliosc  who  would  fain  persuade  theiiiseiveB  and 
others  thai  the  linprovcnient  of  the  Mississippi  is  pos- 
sible by  tlie  principles  and  methods  now  employed, 
would  choose  to  take. 

The  rnrintluiis  of  silt-burden  at  the  moulh  of  the 
Missis*ip|)l.  attributed  to  the  influoiice  of  Missniiri- 
Kivcr  water  and  the  erosions  below  Cairo,  have  their 
final  explunalion  in  dynamic  conditions  which  may 
be  local. 

The  ijuanlity  of  material  delivered  by  ihe  Missouri 
Into  the  Mississippi  may  be  nearly  equivalent  to  the 

?iuanlity  discharged  by  the  Mississippi  into  the  Gulf 
or  any  period  wilhuiil  establishing  a  presumption  of 
Identity;  since  that  niiaiility  is  small,  compared  with 
the  Uit-tA  moved,  as  the  result  of  erosions  uf  bank  and 
•cour  ill  l>ed,  in  the  thirteen  hundred  miles  between 
the  entrance  of  the  Missouri  and  the  Gulf.  No  di- 
rect evidence  has  yet  l>een  obtained  that  any  particle 
of  sand  has  ever  traversed  the  thirteen  hundred  miles 
without  one  or  many  rests;  but  there  i-"  much  evi- 
dence that  tratisportalion  of  sediment  is  by  intermit- 
lent  steps,  times  of  rest  iK-ing  far  in  excess  of  motion. 
That  the  quantity  in  motion  varies  enormously  In  a 
few  miles'  distance  waa  shown  by  the  Fullon  obser- 
vations of  lg7li  and  I!vSf),  and  the  variation  in  quantity 
clearly  accotmted  for  by  observed  local  erosions 
deposits. 

Irosions  and  the  consequent  silt  movement  are 
due  to  an  excess  of  energy  in  the  stream  (energy  is  a 
(unction  of  moss  and  fall  or  slope)  beyond  that  ne- 
cessary to  overcome  bed-resistances,  mostly  friction. 
The  excess  roust  be  exiKuided  where  it  occurs;  and 
the  work  done  in  the  way  of  destructive  action  on 
bod  and  bank,  and  in  the  Iransporlatlon  of  eroded 
material,  measure.s  the  excess.  The  amount  of  sur- 
plus energy  varies  with  time  and  place;  so,  also,  the 
work  done. 

To  trace  any  instance  of  work  to  Its  cause  is  not 
possible  or  ueeess.vy.  Apprehension  of  the  fact  that 
er<'='  '   -Itt-transnort,  with  the  consequences,  — 

a  >i  iinel  ami  uncertain  elevation  of  surface 

for.!  ^  ..  'ium«,  —  are  due  to  dynamic  conditions 
dependent  upon  volume  of  water  and  its  absolute 
height  above  sea-level,  on  the  one  hand,  and  the  char- 
iK'ter  of  channel,  its  length,  form,  and  material,  on 
the  other,  will  be  a  safeguard  against  many  errors  of 
liiUrpnJMion,  of  which  Mr.  llarrod's  note  affords 
two  examples.  Kodekt  E.   McMatu. 

SL  l>iul».  Jane  17. 

Korean  curios. 

1  enclose  an  extract  from  a  letter  from  Lient.  G.  C. 
Fuuike,  V.  S.  navy,  of  the  U.  S.  legation  at  Seoul, 
Kor«<a,  in  which  he  kindly  gives  more  exact  informa- 
tion III  reference  to  my  article  in  Science,  vol.  iv.  p. 
173,  and  also  in  regard  to  Prof.  E.  S.  Morse's  criticism 
on  Mid  article  in  Science,  vol.  iv.  p.  270. 

Geoiuje  F.  KrNZ. 

Mtn  Tone  Ik  is  a  blood  nephew  of  the  Queen  of 
Ills  father  pave  him  for  adoption   to   Mill 
lo,  who  was  killed  In  tlie  conspiracy  of  Decem- 
Ue  Is  stated  by  orientals  generally  to  be 
Unit)/  a  prince,  and  so  generally   titled.     The 
;  king  and  queen  have  one  child,  a  son,  —  the 
nwt)  prince:  by  Korean  rule,  Min  Youg  Ik  ranks 
xt  to  blm. 


Min  Yong  Ik's  thumb-ring  is  a  tlmmb-rinn :  it  is  not 
in  the  least  like  an  archery  thumb-guard,  which  I 
never  saw  an  officer  have  or  use  on  any  occasioti,  nor 
do  they  have  or  use  such.  Min's  jade  thumb-ring  is 
one  of  a  class  of  articles,  among  which  are  short 
strings  of  shell-beads,  pieces  of  amber,  etc.,  very 
commonly  owned  by  Korean  ofBeers,  as  many  persons 
use  canes  at  home  to  occupy  the  hands  lo  play  with. 

The  gold  ornament  Min  wore  was  a  button  indicat- 
ing his  rank:  it  was  (as  it  must  be)  attached  by  a  black 
silk  cord  to  a  hair  frontal  band. 

I  have  heard  from  many  people  that  at  Kiimgang 
San,  on  the  east  coast  of  Korea,  were  columns  of 
stone  more  than  six  times  the  height  of  a  man.  Some 
said  they  were  crystals  ;  but  others  (and  one  eye-wit- 
ness) do  not  speak  of  them  as  such.  Probably  the 
columns  below  the  water  In  the  sea  presented  that 
appearance.  Most  people  say  there  were  tree-like 
shaped  stones.  Kurngang  San  is  the  place  spoken  of 
by  Prince  Min  to  Mr.  Kiinz. 

Professor  Morse  is  quite  correct  in  saying  the  social 
customs  of  the  country  would  interfere  with  Min's 
bringing  his  wife  to  America.  Min  often  said  he  in- 
tended to  bring  her,  etc.;  but  his  talk  was  perfect 
nonsense,  for  he  never  meant  it. 

An  Indian  paint-cup. 

While  searching  for  Indian  remains  on  an  island 
in  the  Susquehanna,  I  found  a  paint-cup  which  is 
somewhat  different  from  the  ordinary.  In  place  of  a 
water-woni  pebble  which  has  bad  a  natural  hollow 
on  one  side, — and  which  is,  I  believe,  the  material 
invariably  used,  especially  in  the  east, — this  Is  made 
from  a  fragment  of  sandstone,  which  has  been  hol- 
lowed out  entirely  by  artificial  means.  Some  of  the 
powdered  o.vide  of  iron  still  remains  in  the  cup,  and, 
if  moistened,  answers  very  well  for  a  coloring-matter. 
The  site  where  I  found  the  cup  has  furnished  quite  a 
number  of  relics,  and  was  very  probably  the  rendez- 
vous of  fishing-parties.         Uakvey  B.  B.^suobe. 

Wl'nl  K«lrvlcw,  Pfliu. 

Premature  appearance  of  the  periodical  cicada. 

The  communication  of  Prof.  Lester  F.  Word  on 
this  subject  in  Science  (v.  470)  will  no  doubt  sur- 
prise other  members  of  the  I3iologii;al  society  of 
Washington  as  much  .is  it  did  the  undersigned. 

Memory  of  a  sound  afl^er  the  lapse  of  many  years  is 
untrustwortiij',  as  a  rule  ;  and  I  was  unwilling  to  ac- 
cept as  an  established  fact  the  statement  uf  such  an 
abnormal  occurrence,  which  Professor  Ward  based 
solely  on  such  memory.  Yet  I  nevertheless  endeav- 
ored to  give  reason  for  its  possibility,  there  being  a 
vast  diiTeronce  between  a  possibility  and  an  estab- 
lished fact.  Professor  Ward  then  effectually  weak- 
ened bis  testimony  by  evidence  of  faulty  memory  as 
to  the  season  when  Cicada  septeudcciin  was  heard  by 
him  when  a  boy. 

His  evidence  was  rejected  by  me  (or  that  reason, 
and  for  the  further  reason,  that,  upon  bis  own  ground 
of  rejecting  inexpert  testimony  in  memory  of  a  vis- 
ual impression  as  to  hybrid  oaks,  we  must' reject  his 
inexpert  testimony  in  memory  of  an  auditory  Im- 
pression as  to  Cicadas.  I  nowhere  pronounced  his 
Virginia  observations  'wholly  worthless,'  nor  the 
occurrence  'impossible  as  contrary  to  all  canons  of 
entomology.' 

Professor  Ward,  in  his  private  conversation  with 
nie,  made  no  attempt  to  descrilie  the  notes  of  October 
last,  but  simply  affirmed  his  recollection  o(  them  as 
similar  to  those  of  C.  septendecim.  His  description  in 
Science  Is  of  one  of  the  notes  of  the  species,  and  he 
seems  to  be  ignorant  of  the  fact  that  Cicada  septcn- 


SCIENCE. 


[Vol.  VI.,  No.  I'M. 


decim  baa  several  very  distinct  and  variable  notes. 
He  bas  probably  been  misled  by  tbe  abnormal  con- 
dition o{  things  the  present  year  in  the  District  of 
Columbia,  where  the  EuglisU  sparrow  has  so  pre- 
vented the  full  maturity  of  the  males,  and  so  deci- 
mated their  ranks,  tliat  the  more  characteristic 
noises,  and  those  most  apt  to  be  recollected,  have 
scarcely  been  heard.  This  has  been  a  common  re- 
mark among  entomologists,  who  recollected  former 
visitations  in  other  parts  of  the  country. 

Finally,  Professor  Ward  will  convince  no  one  that 
I  was  ever  guilty  of  speaking  of  the  note  of  Cicada 
pruinosa  as  '  precisely  like '  that  of  C.  septendecim, 
though  the  mature  and  louder  note  of  the  latter  much 
more  nearly  resembles  tliat  of  the  former  than  he 
seems  to  Imagine.  C.  V.  Riley. 

Washington,  U.C.,  June  IT. 

Periodical  cicada  in  MassacboaettB. 

Among  the  localities  given  by  the  earlier  writers  for 
the  present  septendecim  brood  of  the  periodical  cica- 
da, are  Fall  River  and  the  south-eastern  portion  of 
Massachusetts.  These  need  confirmation;  as,  so  far, 
no  reports  tiave  been  received  from  Massachusetts  tbe 
present  year.  There  is  a  brood  which  appears  at 
Fall  Kiver  one  year  later.  I  shall  be  glad  to  get  con- 
firmation either  of  the  absence  or  presence  of  the  in- 
sect the  present  year  from  the  readers  of  Science  in 
south-eastern  Massachusetts.  C.  V.  Rilky. 

WaahingtoD,  D.C. 

Height  of  land  in  Connecticut 

The  ninth  and  last  edition  of  the  'Encyclopaedia 
Britannica'  has  the  statement  Uiat  there  is  no  land 
in  Connecticut '  above  a  thousand  feet  in  elevation.' 
Statements  equivalent  to  this  will  be  found  also  in 
'Appletons'  American  cyclopaedia'  and  in  'Johnson's 
cyclopaedia,'  A  survey  by  an  engineer,  Mr.  G.  M. 
Bradford,  in  1873,  which  was  based  on  the  survey  of 
the  Connecticut  western  railroad,  gives  the  heights 
of  several  points  in  the  north-western  part  of  this 
state,  and  these  results  cannot  be  much  in  error.  1 
am  indebted  to  Mr.  Henry  Norton  of  Goshen,  Conn., 
for  the  communication  of  these  heights.  It  will  be 
remembered  that  Salisbury  is  the  north-western  town 
of  tlie  state,  and  that  east  of  it,  joining  Massachu- 
setts, are  Canaan  and  Norfolk:  Goshen  joins  Norfolk 
on  the  south.  The  following  are  some  of  the  heights 
above  sea-level : — 

Feet. 

Ivy  Mount  (OoBhen) 1,M2 

TlavsUtck  Mount  (Norfolk) 1,672 

Bald  Mount  (Norfolk) 1,770 

Bradford  Mount  (Canaan) 1,910 

Bear  Mount  (Bnli«bury) 2,100 

Brace  Mount  (Salisbury) 2,300 

It  may  be  thought  hardly  worth  wbile  to  dispute 
any  statement  made  in  a  cyclopaedia;  but,  having 
been  born  and  reared  among  the  beautiful  hills  of 
Connecticut,  I  dislike  to  see  them  diminished  to  one- 
half  their  height,  even  by  such  a  ponderous  authority 
as  the  '  Encyclopaedia  Britannica.' 

Asaph  Hall. 

June  27. 

The  ginkgo-tree. 

In  Science,  No.  124,  Mr.  L.  F.  Ward  sUtes  that  the 
Frankfort,  Ky.,  ginkgo-trees  are  the  only  ones  known 
to  him  in  the  United  States  that  have  borne  fruit. 
Permit  me  to  say  that  a  group  of  these  trees  in  Cen- 
tral Park,  New- York  City,  have  borne  fruit  to  my 
knowledge  for  the  past  six  years,  and  that  in  great 
abundance.  R.  P.  Whitfibld. 

.^rncr.  muB.  nat.  hist., 
June  24. 
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The  assertion  is  safe,  that  tbe  majority  of 
biologists  incline  at  present  to  explain  the 
forming  of  an  organism  out  of  its  germ  upon 
mechanical  principles.  The  prevalent  concep- 
tion is,  that  the  forces  of  the  ovum  are  so  dis- 
posed that  the  evolution  of  the  adult  organism 
is  the  mechanical  result  of  the  predetermined 
interplay  of  those  forces.  The  object  of  the 
present  article  is  to  point  out  that  this  concep- 
tion is  inadequate,  and  must  be  at  least  sup- 
plemented, if  not  replaced,  by  another  view ; 
namely,  that  the  formative  force  is  a  general!}* 
diffused  tendency,  so  that  all  parts  inherently 
tend  to  complete,  b}'  their  own  growth  and 
modification,  the  whole  organism,  —  a  fact 
which  finds  a  legitimate  hypothetical  expres- 
sion in  Darwin's  doctrine  of  pangenesis.  The 
nature  of  the  view  here  advanced  will  become 
clearer  upon  consideration  of  the  evidence 
upon  which  it  is  based,  and  which  is  adduced 
below.  The  evidence  that  the  formative  force 
is  diffused  through  all  parts  falls  under  three 
heads  :  1.  The  process  of  regeneration  in  uni-- 
cellular  and  multicellular  bionts  ;  2.  The  phe- 
nomena of  the  duplication  of  parts;  3.  All 
forms  of  organic  reproduction.  Let  us  briefly 
consider  these  categories. 

1 .  Regeneration.  All  living  organisms  have 
to  a  greater  or  less  degree  the  ability  to  repair 
injuries  :  indeed,  we  must  regard  the  power 
of  regeneration  as  coextensive  with  life,  but 
the  capacity  varies  enormously  in  the  different 
species.  In  man  the  ix>wer  is  ver^'  small, 
though  more  extensive  than  is  generally  re- 
alized. Among  annelids  are  species  the  indi- 
viduals of  which  may  be  divided  in  two,  and 
each  piece  can  regenerate  all  that  is  needed 
to  render  it  a  complete  worm.  We  some- 
times sec  a  small  fragment  of  a  plant,  a  single 
switch  of  a  willow  for  instance,  regenerate  an 
entire  tree, — roots,  trunk,  branches,  leaves, 
flowers,  and  all.  In  the  last  instance  a  few 
cells  possess  a  latent  formative  force,  which 
we  recognize  by  its  effects,  but  cannot  explain. 
We  perceive,  therefore,  that  each  individual 
has,  as  it  were,  a  scheme  or  plan  of  its  organ- 
ization to  which  it  strives  to  conform.  As 
long  as  it  actually  does  so,  the  cells  perform 
their  routine  functions ;  but  when  an  injury 
destroys  or  removes  some  iwrtion,  then  the 
remaining  cells  strive  to  conform  again  to  the 
complete  scheme,  and  to  add  the  missing  frag- 
ment. The  act  of  regeneration  of  lost  parts 
strikes  the  imagination  almost  as  an  intelligent 
pursuit  by  the  tissues  of  an  ideal  purpose. 

Our  knowledge  of  the  regenerating  power 
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lias   recently   received    important    extensions 
[through  the  noteworthy  experiments  of  Nuss- 
'  l>auni '  and  of  Gruber,-  who  have  demonstrated 
I  independently  the  possibility  of  dividing  iiiii- 
I  c«lluliir  animals  so  thnt  each  piece  will  regen- 
erate the  missing  parts.     In  this  manner  tlie 
[  number  of  individuals  can  bo  artilicially  niulti- 
Iplied.      For   example:     Xussbauiu    di\-)iled    a 
i  wdl-isohited  Uxytriclia  into  two  equal  parts. 
I  either  transversely  or  longitudinally,  and  found 
that  the   edges   of  the  cut  became  soon  sur- 
rounded with  new  cilia.    Although  some  of  the 
I  subst.ince  of  the  l>ody,  or  even  a  nucleus,  was 
<  lost  through  the  operation,  yet,  by  the  follow- 
ing day,  the  two  parts  converted  themselves 
'into  complete  animals  with  four  nuclei  and  nu- 
I  eleoli  {rtebetikerne)  and  the  characteristic  cili- 
I  ary  apparatus.     "The  head-piece  has  formed 
a  nCMV  hind  end  :  the  right  half,  a  new  left  half." 
The  new-formed  du[)licate  Infusoria  multiplied 
I  su1>!»oi|uently  by  spontaneous  division.     From 
I  oueOsytricha  cut  in  two,  Nussbaum  succeeded 
in  raising  ten  normal  .inimaleules,  which  sub- 
'  seqiiently  all  encysted.     After  an  unequal  di- 
lion,    the    parts   are  both    still   capable   of 
"  Bneration,  but  parts  without  a  nucleus  did 
survive  :  which  suggests  that  the  formative 
energy  is  in  some  way  l)Ound  up  with  the  nu- 
cleus.    Hut  nucleate  pieces  may  bre.ik  down. 
Thus  all  attempts  at  artiBcial  multiplication  of 
Uie  multinucleate  Opalina  failed,  although  th>.' 
'livisiou  of  Actiuosphaerium  had  been  success- 
fully made  by  Kichliorn  as  long  ago  as  in  the 
last  century.    Pclorayxa  palustris  has  been  suc- 
cessftdly  divided    by  Greef,  and   Myxastrum 
radians  by  Ilaeckel. 

(Jraber  (I.  c.  p.  718)  describes  his  experi- 
1  nieuts  with  Stentor  :  '■  If  one  divides  a  Stentor 
Ifttiisversely  through  the  middle,  and  isolates 
the  two  parts,  one  linds  on  the  cut  surface 
of  the  hind  part,  aller  about  twelve  hours,  a 
i|)lele  |>eristomial  field  with  the  large  cilia 
buccal  spir.al  newly  formeil.  On  the  other 
iiind,  the  piece  on  which  the  old  mouth  is 
sitnnted  has  rlmigated  itself  backwanls,  and 
attiichfd  itself  in  the  manner  peculiar  to  these 
Infusoria.  If  one  has  made  a  longitudinal  sec- 
tion, 80  that  the  perisloin  is  cut  in  two,  then 
tUe  iK'risloins  both  complete  themselves,  and 
the  lateral  wounds  heal  over.  I  have  repeat- 
edly separated  by  tran-i-section  pieces  consider- 
ably If^s  than  half  of  the  origiual  Stentor,  and 
these  have  also  regenerated  themselves  to  com- 
plete animals.'*     firnber.  loo,  obson-ed   that 
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arliflciall3-  divided  Infusoria  were  capable  of 
subsequent  spontaneous  multiplication.  If  the 
section  is  not  very  deep,  there  may  arise  double 
monsters ;  but  here,  just  as  in  s|K)ntaneous 
divisions,  as  long  as  there  remains  an  organic 
connecting-band,  the  two  parts  act  as  one  in- 
dividual, showing  that  the  nervous  actions  are 
not  restricted  to  determined  paths.  Gruber 
also  ad<l3,  that  two  divided  piec<?s  may  be  re- 
united, if  they  are  brought  together  again 
quickly  enough.  The  observation  thus  briefly 
announced  is  of  such  extreme  interest  and 
imiwrtancc,  that  the  publication  of  the  full  de- 
tails of  the  experiment  will  bo  eagerly  awaited. 
Gniber  adds,  that  at  present  we  cannot  go 
much  be3'ond  the  proof  of  the  existence,  to  a 
high  degree,  of  the  regenerative  capacity  in 
unicellular  organisms.  He  also  makes  the  sig- 
nificant observation,  that,  in  the  Protozoa,  we 
have  to  do  foremost  with  changes  of  function  : 
in  the  Metazoa,  with  growth  also. 

2.  Duplication  of  }>arts.  In  these  anoma- 
lies we  find  an  organ  which,  although  an  extra 
member,  yet  still  conforms  to  the  type  of  the 
species.  For  example :  a  fhjg  is  found  with 
three  posterior  limbs ;  dissection  proves  the 
third  leg  to  agree  anatomically  with  the  typi- 
cal organization  of  the  frog's  hind  leg.  In 
determining  the  importance  to  be  attributed  to 
this  evidence,  it  should  be  remembered,  on 
the  one  hand,  that  these  instances  arc  by  no 
means  unusual :  on  the  other,  that  the  agree- 
ment with  the  normal  structure  is  not  uniform. 

3.  Asexual  reproduction.  When  a  species 
multiplies  by  fission  of  an}'  kind,  we  must  as- 
sume that  each  part,  after  division,  (wssesses 
the  formative  tendency,  since  we  see  it  build 
up  what  is  necessary  to  complete  the  ty[)ical 
oi-ganization  of  the  individual.  Again  :  a  bud 
of  a  hydroid  or  polyzoon,  although  conipriaing 
only  a  small  part  of  the  body,  is  equally  en- 
dowed with  this  uncomprchended  faculty.  In 
pseucluva  we  reach  the  extreme  limit :  in 
Aphis,  for  example,  the  parent  gives  off  a 
single  cell,  the  capacity  of  which  to  protluce 
a  perfect  and  complicated  individual,  fully 
e(|Uals  the  like  capacit}'  of  a  hydroid  bud  or 
of  half  a  worm. 

The  evidence  forces  us  to  the  conclusion 
that  the  formative  force  or  cause  is  not  merely 
the  original  disposition  of  the  forces  and  sub- 
stances of  the  ovum,  but  that  to  eoc/t  por- 
tion of  the  organism  is  given,  1 .  The  pattern 
of  the  whole  organism ;  2.  TIte partial  or  com- 
plete power  to  reproduce  the  pattern .  The 
italicised  formula  is,  of  course,  a  very  cnide 
scientific  statement,  but  it  is  the  best  which 
has  occurred  to  me. 
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The  formative  force,  then,  is  a  diflfiised  ten- 
denc}'.  The  very  vagueness  of  the  expression 
serves  to  emphasize  oar  ignorance  concerning 
the  real  nature  of  the  force.  In  this  connec- 
tion, I  venture  to  insist  upon  the  fact  that  we 
know  little  or  nothing  concerning  any  of  the 
fhndamental  properties  of  life,  because  I  think 
the  lesson  of  our  ignorance  has  not  been 
learned  by  biologists.  We  encounter  not  in- 
frequently the  assertion  that  life  is  nothing 
but  a  series  of  physical  phenomena ;  or,  on  the 
other  hand,  what  is  less  fashionable  science 
just  now,  that  life  is  due  to  a  special  vital 
force.  Such  assertions  are  thoroughly  unsci- 
entific ;  most  of  them  are  entirely,  the  remain- 
der nearly  worthless.  Of  what  seem  to  me  the 
prerequisites  to  be  fulfilled  before  a  general 
theorj-  of  life  is  advanced,  I  have  written  else- 
where.* Chasles  S.  Minot. 


UNDERGROUND   WIRES. 

DcEiNG  the  last  few  3ears  the  number  of 
electric  wires  in  all  of  our  large  cities  has  rap- 
idly increased,  especially  since  the  introduc- 
tion of  the  telephone  and  the  electric  light; 
and  the  probability  is  that  the  next  few  years 
will  show  a  Airlher  lai^e  increase.  If  these 
wires  run  on  poles,  they  not  only  disfigure  the 
streets,  but  seriously  interfere  with  the  opera- 
tions of  firemen,  as  we  have  repeatedly  seen 
during  the  last  few  years.  A  cobweb  of  wires 
supported  on  housetops  requires  the  line-men 
to  continually  tramp  through  the  houses  and 
over  the  roofs,  causing  annoyance  to  the  ten- 
ants, and  damage  to  the  buildings.  More- 
over, wires  fixed  to  housetops  are  subject  to 
removal  at  the  whim  of  the  owner,  and  they 
have  to  be  continually  removed  iVom  building 
to  building  as  the  good  will  of  each  owner  is 
exhausted.  Again :  overhead  wires,  whether 
placed  on  poles  or  housetops,  are  continually 
coming  in  contact  with  each  other,  causing 
annoyance  and  danger;  and  an  extra  heav}' 
i-ain  or  sleet  storm  so  entangles  and  breaks 
them  as  to  entirely  interrupt  communication. 
The  annual  cost  of  repairs  of  overhead  wires 
in  cities  is  not  less  than  thirty  per  cent  of  the 
first  cost  of  construction. 

In  almost  all  of  the  large  cities  the  question 
is  being  asked.  Why  cannot  these  wires  be 
gathered  into  cables  and  buried,  along  with 
the  gas  and  water  pipes,  under  the  streets? 
In  answer,  it  is  proposed  to  review  briefly  the 
technical  diflSculties  that  arise,  and  to  show 
how  they  may  be  and   are  overcome.     It  is 

>  C.  S.  IfiHOT.  On  tht  condlUont  to  be  JUUd  by  a  tktory  of 
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proposed,  further,  to  compare  the  cost  of  con- 
struction and  maintenance  of  overhead  wires 
with  the  cost  of  construction  and  maintenance 
of  underground  cables,  and  thus  to  see  which 
is  desirable  from  economical  considerations. 

There  are  two  reasons,  apart  from  the  difil- 
culty  of  securing  good  insulation,  why  under- 
ground lines  are  comparatively  inefiScient :  — 

1.  If  an  electric  conductor  be  brought  near 
to  a  large  mass  of  conducting-matter,  as  is  a 
wire  when  it  is  taken  down  ftoxa  a  pole  and 
buried  in  the  earth,  there  appears  in  the  cur- 
rent the  phenomenon  of  retardation,  b}-  which 
each  signal,  instead  of  being  sharp  and  dis- 
tinct, is  partly  kept  back,  so  that  it  overlaps 
and  mingles  with  the  next.  The  result  is  to 
limit  the  speed  of  working  of  the  apparatus, 
or,  if,  like  the  telephone,  it  be  an  apparatus  in 
which  the  currents  are  necessarily  extremely 
fk^quent,  to  confuse  and  destroy  the  signals 
altogether. 

2.  The  second  diflSculty  is  called  induction, 
and  is  noticed  when  two  or  more  wires  are  run 
side  bj'  side  and  near  together,  as  they  neces- 
sarily are  in  an  underground  cable.  If  the 
signals  on  one  wire  of  such  a  cable  be  sharp 
and  quick,  they  cause  facsimile  signals  on  all 
of  the  neighboring  wires ;  and  this,  too,  though 
the  insulation  may  be  absolutely  perfect.  The 
result  of  this  phenomenon  is,  that  messages 
sent  over  one  wire  are  liable  to  be  received  on 
all  of  the  other  wires ;  and  in  telepbon}'  each 
person  can  easilj'  overhear  all  that  the  others 
are  saying. 

Fortunately,  however,  both  of  these  difficul- 
ties vary  with  the  electrical  qualities  of  the 
cable ;  and  while  I  have  seen  cables  of  a  thou- 
sand feet,  over  which  it  was  difllcult  to  talk, 
and  in  which  the  cross-talk  was  nearly  as  loud 
as  the  direct  conversation,  on  the  other  hand, 
I  have  conversed  easily  over  an  underground 
cable  extending  from  Paris  to  Orleans,  eighty- 
five  miles ;  and  this,  too,  while  other  parties 
similarly  separated  were  talking  over  other 
conductors  of  the  same  cable.  There  was 
absolute  secrecy. 

Last  summer  I  visited  France  and  German}-, 
and  made,  together  with  Mr.  Berthon  (chief 
engineer  of  the  French  telephone  company), 
Mr.  Gael  (chief  engineer  of  the  French  gov- 
ernment telegraph) ,  and  Herr  Guillaume  (con- 
structor of  the  underground  lines  of  the  German 
empire) ,  a  series  of  telephone  experiments  on 
undeiiground  lines,  varying  from  5  to  100 
miles  in  length,  fh>m  2.87  to  48  ohms  resist- 
ance, and  ^m  0.06  to  0.35  microfarads  ca- 
pacity per  mile. 

These  experiments  furnish  us  with  ample 


(lata  from  which  to  deduce  the  rerjiiiaites  of 
any  cnble.  in  orxler  that  it  may  transmit  speech, 
and  without  cross-talk  from  the  neighboring 
conductors.     These  ure  briefly  as  follows  :  — 

1.  Good  condiicti\nty. 

2.  High    insulation ;    for   without   this    the 
current  leaks  from  one  conductor  to  the  others, 

I  giving  rise  to  cross-talk ;  and  it  is  possible  to 
talk  by  direct  leakage  between  two  conductors 

I  whose  insulation  is  several  million  ohms. 

».  Low  specific  inductive  capacity  ;  for,  the 

I  greater  the  capacity,  the  greater  the  retarda- 

I  tion,  and  the  greater  also  the  cross-talk  due 
to  induction. 

Below  is  a  table  showing  the  specific  induc- 
tive capacity  and  insulation  of  various  insulat- 

I  ore.     The  measurements  were  all  made  on  a 
wire  O.O.i  of  an  inch  in  diameter,  coated  with 

I  insulation  to  a  thickness  of  0.10  of  an  inch. 


Qible. 

Ukker. 

InaiilMlun 
ViT  nillu  In 
tnegboniB. 

Spcclflo 
liiducMve 
aipaclly 
In  micro- 
farmd*. 

ItnlU-rabber, 
tUotI    .    ,    . 

rsuanon.     . 
Brook*      .    . 

Slcm«n>  Broil.,  LoDdoD. 
Ralllcr,  l-ATi: 
A.  O.  D«y.  New  York. 
^Fmnitlnv     cable- worlu,/ 

1  '  '^'-     Mmi..          t 

>  V                     irlo  com./ 
'    ,                    .-J.              1 
tl'-Mu     i.iuulM,    Pblla-i 
1  delpbU.                         1 

100 

no 

l&O 
15,000 

4U 

4.3 
8.7 
4.0 

1.6 
3.1 
3.8 

Let  U8  take  a  special  case,  and  compare  a 
gutta-percha  cable  having  a  specific  inductive 
capacity  of  4.2  with  a  Faraday  cable  of  1.6. 
The  table  predicts  that  we  can  talk  three  times 
as  far  with  the  latter  as  with  the  former,  and 
experiment  shows  that  we  can.  Again :  the 
cross-talk  on  the  gutta-percha  cables  ought  to 
greatly  exceed  that  on  a  Faraday  cable ;  and 

^experiment  has  shown,  that,  while  conversation 
over  a   two-mile  gutta-ijercha  cable  was  con- 

I  tinually  disturlicd  by  existing  cross-talk,  con- 
verBBtion  was  carried  on  over  a  similarly 
constructed  Faraday  cable  five  miles  in  length 
without  the  cross-talk  being  appreciable. 

By  proj>er  attention  to  the  electrical  quali- 
ties, tlien.  we  may  talk  underground  a  much 
greater  distance  tiian  we  shall  ever  have  reason 
to  in  any  city  system,  and  this  without  cross- 
talk from  the  neighboring  circuits. 

We  have  seen  that  telegraph  and  electric- 

I  lighting  currents  arc  not  subject  to  the  technical 

[dilllnillies  we  have  been  discussing,  and  that, 
provided  good  conductivity  and  good  insulation 
are  assured,  it  is  with  them  purely  a  question  of 

L  expense.     Let  us,  then,  determine  the  relative 

|exi)enac  of  overhead  and  underground  wires. 
.Suppose  we  have  a  large  city  with  a  telegraph- 

LoQice  ntuir  the  centre,  and  that  it  is  desired  to 


carry  a  hundred  wires  to  the  city  limits,  say, 
three  miles  distant.  Let  us  suppose  that  the 
wires  for  the  first  mile  rest  on  housetops,  and 
for  the  remainder  of  the  distance  on  poles. 
The  cost  will  be :  — 


3i  roof-flxturn •949 

80  poll-*,  witb  armM,  pic fl    6.1 

30U  mllu  No.  B  wire fl    16 

SU'lnKlDK3U0milea'wlrc 8      B 


tl,67t 
6,200 
4,800 
2,400 


•18,976 


Underground,  the  cost  would  be :  — 


6  mile*  CW  condnctoni}  No.  17  lead-coverod 

cable a*3,000 

3  lollefi  irenclilng,  trougbing,  Uylng,  nnd  rc- 

lllllnK 6    3,000 


•18,000 

6,000 

•iM,aoo 


That  is,  the  relative  first  cost  of  an  over- 
head and  an  underground  line,  to  do  the  same 
work,  would  be,  say,  $14,000  and  824.000. 

The  same  conclusion  will  hold  true  for  tele- 
phone-wires, provideil  we  confine  ourselves  to 
the  problem  of  running  out  from  the  central 
office,  by  fift}'  or  a  hundred  conductor  cables, 
to  a  large  number  of  distributing-points  so 
situated  about  the  citj'  that  any  sul)scriber 
would  be  eas^'  of  access,  liy  a  short  overhead 
line,  to  one  or  another  of  them ;  and  this  is 
the  problem  that  really  occurs.  So  much  for 
construction. 

The  yearl)-  cost  of  repairing  an  overhead 
system,  including  roof-rentals,  is  not  less  than 
thirty  per  cent  of  the  cost  of  construction  ; 
and  the  line  would  have  to  be  renewed  once  in 
twelve  years.  The  cost  of  repairing  au  under- 
ground s^'stem  is  practically  nil.  The  Paris 
telephone  company,  with  wires  extending  to 
three  thousand  subscribers,  does  not  keep  any 
repair-men.  The  durability  of  an  underground 
system,  provided  lead-covered  cables  are  used, 
and  there  is  no  internal  cause  of  deteriora- 
tion, is  at  least  thirt}-  years.  Last  summer 
we  examined  some  lead-incased  gutta-percha 
cables  that  had  been  in  use  by  the  French 
government  for  that  length  of  time,  and  found 
them  iu  perfectly  good  coudition.  The  same 
is  true  of  India-rubber  cables  incased  in  lead. 

Herr  Guillaume  says  of  a  cable  in  use  by  the 
German  government,  similar  to  the  Faraday 
cable,  "We  are  using  it  altogether  in  our 
new  construction.  I  do  not  see  how  it  can  ever 
decay.  We  tried  cotton-covered  wires  soaked 
in  paratSne  and  drawn  into  lead  pipes ;  and, 
though  they  worked  well  at  first,  after  a  few 
years  they  failed." 

W.  W.  .JAcguEs,  Ph.D., 
£Iec(Weiaii  tif  Uie  American  lietl  telephone  co. 
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THOUGHT-TRANSFERENCE  IN  BOSTON.     ^}^  "f^^^?/"  ^ardsto  teat  the  theory  of  Professor 

Charles  Richet  of  Pans,  that  thought-transfer- 

The  committee  on  thought-transference,  of     ence  might  exist  to  some  degree  in  all  p>ersons. 

the  American  society  for  psychical  research,     A  large  number  of  returns  were  received  from 
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issued  a  circular  during  the  winter,  describing     persons   making  the  trials  according  to  the 
some  simple  experiments  in  guessing  digits  or     directions  of  the  circular,  and  the  results  will 
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lie  pablished  in  llie  first  nnm)>or  of  llie  pro- 
coediugHof  the  Rocietv,  wliicli  will  nppeiirtluring 
the  Bumiuer.  Besides  these  set  experiments. 
Mr.  W.  H.  I'ickering  of  Boston  met  with  some 
success  iti  the  experiments  which  have  attracted 
ito  much  ntteotion  from  the  English  society, — 
exjKiriments  in  which  a  drawing  thought  of 
by  one  peison.  is  reprodncetl  lij-  another,  who 
has  no  visible  means  of  obtaining  information 
as  to  what  the  drawing  may  be.  In  the  ac- 
companying illnstralion  we  have  reproduced 
nil  the  figui-es  as  they  were  drawn,  numbering 
thorn  from  1  to  .">2.  The  upper  line  in  each  case 
contains  the  originals,  and  the  lower  the  re- 
productions. The  originals  were  made  either 
by  Mr.  Pickering  or  by  one  of  his  friends,  and 
the  reproductions  were  most  of  them  made 
by  a  young  lady,  who.  on  one  or  two  evenings 
when  the  experiments  were  tried,  met  with 
some  success.  It  may  be  well  to  state,  that 
with  figs.  G.  7.  S,  and  2(1,  certain  extraneous 
cnnsos  acted  which  interfered  with  the  results. 
The  first  forty  figures  were  all  made  in  one 
day  ;  figs.  41  to  47  inclnsive  were  made  by 
tther  person ;  the  remaining  figures  were 
e  by  the  sensitive,  so  called,  on  a  day  when 
rentlv  there  was  no  thouKht-lransferenco. 


MIMICRY  AMONG  MARINE  MOLLUSCA. 

It  is  a  curious  fact,  that,  while  among  the 
terre-striiil  animals  the  number  of  known  cases 
of  protective  mimicry  is  very  large,  among 
aqnniicaniraals  it  is  very  small.  I  have  nodoubt 
that  the  comparative  ]X)vcrty  of  our  knowl- 
edge of  the  habits  and  situation  of  aquatic 
animals  in  part  accounts  for  this,  but  I  believe 
also  that  there  is  really  vastly  less  mimicking. 
I  do  not  know  of  any  marine  species,  that, 
harmless  iu  tliemselves,  mimic  formidable  spe- 
cies for  protection  ;  but  there  are  instances  in 
which  forms  are  modified  in  color  or  shape  so 
as  to  resemble  the  surroundings  in  which  they 
live,  and  thus  escape  the  observation  of  their 
[enemies.  In  the  summer  of  1870,  Dr.  E.  B. 
'  Wilson,  while  studying  in  Brooks's  laboratory 
j  at  Beaufort,  N.C.,  found  abundant  specimens 
Ovulum  uniplicatum,  —  a  mollusk  living 
the  stems  of  Leptogorgia  virgulata  (a 
•fan  abundant  there  in  shallow  sounds). 
The  stem  of  the  8e«-fan  is  of  an  ornnge-yellow 
^ color,  and,  further,  is  often  marked  with  yellow 
HswelliDgs  where  the  coral  has  spread  itself  over 
^■iMshell  of  an  attached  barnacle.  The  Ovulum 
^^^fe  a  yellow  shell ;  and  the  skin  folds  up  over 
■TBe  shell,  and  is  also  of  an  or.ange-ycllow  color. 
—  precisely  the  same  color  .as  that  of  the  peu- 


natulid.  —  so  that  the  snail  escapes  notice  very 
readily  indeed.  It  is  abundantly  found  upon 
the  Leptogorgia,  and  never  met  with  except 
associated  with  it.'  Last  summer  at  Beaufort, 
iu  trawling  iu  ten  fathoms  of  water,  a  few 
miles  off  Cape  Lookout,  we  took  a  Leptogorgia 
whose  general  habit  was  the  same  as  that  of 
L.  virgulata.  but  which  was  very  dillerent  from 
it  in  color.  In  this  one  the  color  is  deep  rose, 
almost  purple,  and  mottled  with  white  at  the 
openings,  where  the  polyps  are  fixed.  Now, 
the  question  was.  Is  there  an  Ovulum  for  this 
Leptogorgia  ?  and  on  examination,  sure  enough, 
there  was  found  a  large  number  of  the  Ovu- 
lums,  in  this  case  again  imitating  the  colors  of 
the  host.  This  Ovulum  is  undoubtedly  of  the 
same  species  as  the  yellow  one.  for  it  presents 
no  difference  except  in  color.  The  shell  is  red- 
brown  ;  and  the  folds  of  skin  that  surround  it 
in  the  exjjanded  snail  are  deep-rose  color,  and 
mottled  with  white  upots.  Here,  then,  is  an- 
other very  gooil  illustration  of  the  familiar 
principle  that  forms  will  vary  in  adaptation  to 
their  surroundings,  and  of  the  part  that  mim- 
icry may  play  in  natural  selection.  Confined 
in  aquaria,  the  snails  sought  their  own  corals 
to  creep  over  them  ;  and,  if  the  red  snail  and 
yellow  coral  only  were  put  into  the  same  aqua- 
rium, the  snail  showed  not  the  least  desire  to 
creep  over  the  coral,  but  remained  creeping 
about  the  walls  of  the  aquarium. 

I  observod  another  snail  last  summer  that  I 
feel  sure  must  owe  its  shape  and  color,  at  least 
in  part,  to  mimicry,  though  here  there  were  not 
so  good  grounds  for  the  conviction  as  in  the 
case  just  mentioned.  I  found  on  the  beach  at 
Fort  Macon,  one  d.iy  after  a  strong  southerly 
gale,  a  single  specimen  of  an  undetermined  spe- 
cies of  Scyllaea,  —  a  nudibranch  characterized 
by  a  pair  of  tentacle  shields,  and  two  pairs  of 
elongate  narrow  jjrocesses  of  the  skin  ui)on  the 
back,  on  the  inner  side  of  which  white  delicate 
gills  are  placed.  This  creature,  when  placed 
U[K>n  the  Sargassnm,  or  gulf-wee<l,  shows  the 
closest  resemblance  to  it.  The  color  is  almost 
identical  with  that  of  the  alga,  a  light  brown. 
The  IxKly  is  elong.ite  and  much  compressed, 
and  the  foot-sole  an  elongate,  narrow  groove, 
perfectly' adapted  for  adhering  to  the  alga  stem. 
The  tentacle  sheaths  and  the  skin  processes 
upon  the  back  are  thin,  and  at  the  edges  are 
wavy,  and  present  the  most  perfect  resem- 
blance to  the  leaves  (?)  of  the  alga.  The 
compressed  body  is  further  termbated  poste- 
riorly b}'  a  thin  vertical  jwrtion  like  a   fln. 


• 
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which  is  also  thin  and  wavy-margined.  Placed 
upon  a  mass  of  Sargassum  in  an  aquarium,  the 
Scyllaea  was  hard  to  find,  so  closely  did  it  imi- 
tate the  appearance  of  the  leaves.  To  make 
this  an  undoubted  case,  the  Scyllaea  should 
have  been  found  upon  the  gulf-weed,  and 
should  never  occur  anywhere  else.*  This  was 
found  on  the  sand ;  and  it  is  the  only  specimen 
that  has  ever  been  found  by  our  party,  so  that 
we  may  consider  it  a  rarity.  As  it  can  swim 
ver}'  readily,  almost  like  a  heteropod  in  this 
respect,  and  is  naturally  found  only  in  the  out- 
side waters,  the  chances  were  against  their  be- 
ing found  in  any  numbers.  It  seems  to  me 
that  there  can  be  but  little  doubt  that  this  crea- 
ture presents  another  interesting  case  of  mim- 
icry, and  deserves  mention,  and  additional 
observation  if  any  one  is  so  situated  as  to  be 
able  to  make  it.        Henbt  Leslie  Osborn. 


PROFESSOR  HUXLEY  ON  DARWIN. 

Odb  readen  have  been  Informed,  that,  through 
popular  international  subscription,  a  fund  had  l>een 
raised  to  erect  a  statue  to  Charles  Darwin,  and  that 
this  was  recently  unveiled  with  appropriate  ceremo- 
nies at  the  new  museum  of  natural  history  In  South 
Kensington.  We  copy  from  Mature  the  address  upon 
that  occasion,  made  by  Professor  Huxley  in  the  name 
of  the  committee,  to  the  Prince  of  Wales  as  repre- 
sentative of  the  trustees  of  the  British  mnseom. 
We  accompany  it  by  a  portrait  and  signature  of 
Darwin,  taken  from  a  photograph  obtained  in  Lon- 
don in  1872,  and  inscribed,  "  I  lilce  this  photograph 
better  than  any  other  which  has  ever  been  talcen  of 
me.  —  Ch.  Dabwin." 

"  YocB  BOYAi,  HIOUNE88, — It  is  now  tliree  years 
since  the  announcement  of  the  death  of  our  famous 
countryman,  Charles  Darwin,  gave  rise  to  a  manifes- 
tation of  public  feeling,  not  only  in  these  realms, 
but  throughout  the  civilized  world,  which,  if  I  mis- 
tatce  not,  is  without  precedent  in  the  modest  annals 
of  scientific  biography. 

"The  causes  of  this  deep  and  wide  outburst  of 
emotion  are  not  far  to  seelc.  We  had  lost  one  of 
those  rare  ministers  and  interpreters  of  nature  whose 
names  mark  epochs  in  the  advance  of  natural  knowl- 
edge; for,  wliatever  be  the  ultimate  verdict  of  pos- 
terity upon  this  or  that  opinion  which  Mr.  Darwin 
has  propounded,  whatever  adnmbrations  or  antici- 
pations of  his  doctrines  may  be  found  in  the  writings 
of  his  predecessors,  the  broad  fact  remains,  that 
since  the  publication,  and  by  reason  of  the  publica- 
tion, of  the  'Origin  of  species,'  the  fundamental 
conceptions  and  the  aims  of  the  students  of  living 
nature  have  been  completely  changed.  From  that 
work  has  sprung  a  great  renewal,  a  true  instauratio 
magtui  of  the  zoological  and  l>otanical  sciences. 

'  Dr.  Breltenbacb,  in  tbe  article  above  referred  to,  mentions 
without  any  names,  and  witb  too  vague  description  for  Indentifi. 
caUon,  a  creature  on  tbe  Sargauam  that  would  leem  to  be  ScyU 
laea. 


"  But  the  impulse  thus  given  to  scientific  thought 
rapidly  spread  beyond  the  ordinarily  recognized  lim- 
its of  biology.  Psychology,  ethics,  cosmology,  were 
stirred  to  their  foundations ;  and  the  '  Origin  of 
species'  proved  itself  to  t>e  the  fixed  point  which 
the  general  doctrine  of  evolution  needed  in  order 
to  move  the  world.  'Darwinism,'  in  one  form  or 
another,  sometimes  strangely  distorted  and  muti- 
lated, tiecame  an  every-day  topic  of  men's  speech,  the 
object  of  an  abundance  both  of  vituperation  and  of 
praise  more  often  than  of  serious  study. 

"  It  is  curious,  now,  to  rememi>er  how  largely,  at 
first,  the  objectors  predominated;  but,  considering 
the  usual  fate  of  new  views,  it  is  still  more  curious 
to  consider  for  how  short  a  time  the  phase  of  vehe- 
ment opposition  lasted.  Before  twenty  years  had 
passed,  not  only  had  the  importance  of  Mr.  Darwin's 
work  been  fully  recognized,  but  the  world  had  dis- 
cerned the  simple,  earnest,  generous  character  of 
the  man,  that  shone  through  every  page  of  his 
writings. 

"I  imagine  that  reflections  such  as  these  swept 
through  the  minds  alike  of  loving  friends  and  of 
honorable  antagonists  when  Mr.  Darwin  died,  and 
Uiat  they  were  at  one  in  the  desire  to  honor  the 
memory  of  the  man,  who,  without  fear  and  without 
reproach,  liad  successfully  fought  the  hardest  intel- 
lectual battle  of  these  days. 

"  It  was  In  satisfaction  of  these  Jnst  and  generous 
impulses  that  our  great  naturalist's  remains  were 
deposited  in  Westminster  Abbey;  and  that  imme- 
diately afterwards,  a  public  meeting,  presided  over 
by  my  lamented  predecessor,  Mr.  Spottiswoode,  was 
held  In  the  rooms  of  the  Boyal  society  for  the  pur- 
pose of  considering  what  further  steps  should  l>e 
taken  towards  the  same  end. 

"  It  was  resolved  to  invite  subscriptions,  with  the 
view  of  erecting  a  statue  of  Mr.  Darwin  in  some 
suitable  locality,  and  to  devote  any  surplus  to  tbe 
advancement  of  the  biological  sciences.  Contribu- 
tions at  once  flowed  in  from  Austria,  Bel^um, 
Brazil,  Denmark,  France,  Germany,  Holland,  Italy, 
Norway,  Portugal,  Russia,  Spain.  Sweden,  Switzer- 
land, the  United  States,  and  the  British  Colonies,  no 
less  than  from  all  parts  of  the  three  kingdoms ;  and 
they  came  from  all  classes  of  the  community.  To 
mention  one  interesting  case,  Sweden  sent  in  2.290 
subscriptions  'from  all  sorts  of  people;'  as  the  dis- 
tinguished man  of  science  who  transmitted  them 
wrote,  'from  the  bishop  to  the  seamstress,  and  in 
suina  from  five  pounds  to  twopence.' 

"  The  executive  committee  has  thus  been  enabled 
to  carry  out  the  objects  proposed.  A  '  Darwin  fund' 
has  been  created,  which  is  to  be  held  In  trust  by  the 
Royal  society,  and  is  to  be  employed  in  the  promo- 
tion of  biological  research.  The  execution  of  the 
statue  was  intrusted  to  Mr.  Boehm;  and  I  think  that 
those  who  had  the  good  fortune  to  know  Mr.  Darwin 
personally  will  admire  the  power  of  artistic  divina- 
tion which  has  enabled  the  scuiptor  to  place  before 
ns  so  very  characteristic  a  likeness  of  one  whom  he 
bad  not  seen. 
"  It  appeared  to  the  committee,  that,  whether  they 
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regarded  Mr.  Darwin's  career  or  llu-  rcqiiirenieiits  of 
a  work  nf  art,  no  situ  cuul<l  be  so  .<ippropriHUi  lu  tliis 
great  hall:  and  they  applied  to  the  trustees  of  tlie 
British  ninscura  for  permission  to  erect  it  in  iM 
present  position.  Tliat  permission  was  most  cor- 
ilinlly  granted,  and  I  am  desired  to  tender  the  liejit 
thanlcs  of  the  commitlee  to  the  tnislees  for  llieir 
willingness  to  accede  to  our  wishes.  I  also  beg 
leave  to  offer  the  expression  of  our  gratitude  to  your 
royal  highness  for  kindly  consenting  to  represent 
the  trustees  to-day. 

"  It  only  remains  for  me,  your  roynl  liigliness,  my 
lords  and  gentlemen,  trustees  of  the  Britisli  museum, 
in  the  name  of  Die 
Darwin  memorial 
committee,  to  re- 
quest you  to  ac- 
cept this  statue  of 
Charles  Darwin. 
Wc  do  not  mal<e 
this  request  for  the 
mere  sake  of  jrer- 
petualing  a  mem- 
ory ;  for,  »o  long  at 
men  occupy  them- 
selves with  the 
pursuit  of  truth, 
the  rianie  of  Dar- 
win ruus  no  more 
risk  of  oblivion 
than  does  that  of 
Coi>ernicus  or  that 
of  Harvey. 

"Nor,  most  as- 
suredly, do  we  ask 
you  to  preserve 
the  statue  in  its 
cynosural  poBillon 
in  this  entrance- 
hall  of  our  Na- 
tional museum  of 
natural  history  as 
evidence  that  Mr. 
Darwin's  views 
have  received  your 
official     sanction ; 

for  science  does  not  recognize  such  sanctions,  and 
commits  suicide  when  it  adopts  a  creed. 

"No:  we  beg  you  to  cherish  this  memorial  as  a 
symbol  by  which,  as  generation  after  generation  of 
students  of  nature  enter  yonder  door,  they  shall  be 
reiuinded  of  the  ideal  according  to  which  they  must 
shape  their  lives,  if  they  would  turn  to  the  best 
account  the  opportunities  offered  by  the  great  Insti- 
tution under  your  charge." 


C,«IN<..1©»,. 


QUAICHOW 


ROUTES  INTO  THE  INTERIOR  OF 
WESTERN  CHINA.^ 

A  GLANCE  at  the  map  shows  in  Tun-Nan  and  the 
adjacent  part  of  Burmah  the  proximity  of  several 
lai^  rivers,  which  separate  fartlier  south,  and  empty 

'  ConduncfJ  from  Srifnve  ft  mature. 


along  the  coast  between  the  Tellow  Sea  ami  tlie  Bay 
of  Bengal.  Evidently  the  solution  of  the  problem  of 
reaching  western  C'liina  is  to  be  90ui;lit  in  llie  I'ours" 
of  these  rivers  or  on  tlicir  banks.  Tlie  first  of  tln.'s* 
rivers  to  tlie  east  is  the  Y«ng-Tzc-Kiang,  which  may 
lie  easily  ascended  for  seven  liimdred  kiloniolres. 
Junks  can  proceed  above  that  as  far  .vt  .SIou-CIkk), 
in  Se-Chuen;  but  it  is  impossllOe  to  go  higher,  and 
consequently  Impossible  tn  reach  Vun-Nan.  South  of 
the  Yiuig-T/.e-Kiang  is  the  Si-Klang,  or  Canton  Klver, 
navigidilf  lu  the  city  Pe-oe,  nlni>  hundred  kllomeires. 
Hecular  ciravuns  then  proceed  by  land  to  Yun-Nan, 
n  roulL'  which  Is  shorter  thiin  by  the  Yang-Tze-Kiane. 

But  8ong-Ka,  the 
river  of  Tonquln, 
offers  a  shorter 
route  than  this; 
and  Lieut,  Ker- 
i:iiradec  says  that 
steamers  nf  light 
draught  can  reach 
Laos-Kai,  on  the 
Cliinese  frontier, 
while  junks  as- 
cend to  Mang- 
Hao,  in  the  cen- 
tre of  the  Yun-_ 
Nan  territory. 

Wo  have  noth^ 
ing  to  hope  from 
the  Me-Konij.  Its 
outlet  is  much  far- 
ther away,  and 
rapids  are  numer- 
ous. It  is  im]ios- 
sihle  at  present  to 
seriously  think  of 
building  a  railway 
on  its  banks  n 
thouxand  kilome- 
tres In  length, 
and,  what  is  more, 
in  an  unknown, 
savage,  and  hostile 
country,  and  one 
of  the  most  moun- 
tainous regions  of  the  world.  The  Saluen  empties 
into  the  Indian  Ocean;  but  in  most  of  ix»  course  it 
tlowB  near  the  Me-Kong  and  Yang-Tze-Kiang,  and 
traverses  with  them  the  province  of  Yun-Nan.  Start- 
ing from  Marlaban,  a  stone  road  could  proceed  to 
the  junction  of  the  >lain-Long-Oye.  follow  this  riverj 
traverse  the  mountain  range  whicii  separates  til  _ 
basins  of  the  Saluen  and  the  Me-Nam,  |)roceed  mT 
Zimme,  then  to  Kiang-Hai,  descend  the  He-Kok  to 
the  Mo-Kong,  and  ascend  this  river  to  the  frontier  of 
China,  and  even  as  far  as  Taiifu.  Tiiis  is  a  long  and 
very  hilly  course;  for  it  is  necessary  to  pas*  from  ono 
basin  into  a  second,  then  into  a  third,  and,  further,  to 
build  the  nuitc  into  the  valley  of  the  Me-Kong,  — a 
plan  any  thing  liut  practicable.  It  means  gigantic 
labor  and  incalculable  expense,  without  considering 
the  probable  hostiliiy  of  the  population. 
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A  railway  already  f.^llow*  tlip  lower  coursn  of  the 
Irrawiuli,  between  Ringoon  and  Proine.  This  route 
h»»  just  been  exten(le<l  to  Tuiigu  on  the  .Sltttrig,  and 
ultiuiately  will  proceed  to  Mandelay,  nnd  even  to 
Bh*mo.  A  branch  coiiM  be  made  at  Mandelay.  and 
touch  the  Me-Koiis  at  Kiang-Tunsi,  though  in  this 
comparatively  short  space  it  must  crusa  at  least  eight 
inoantain  chains  having;  a  height  of  two  thousand 
metres.  One  can  itnaa:ine  tlie  inclination  of  llie  sides 
And  tl>e  (Icplli  of  the  valleys  among  mountains  so 
neur  emch  other.  The  8aluen  (lows  seven  hundred 
metres  below  the  liills  which  border  it:  it  is  tliere- 
fore  out  of  the  question  to  consider  thi<. 

Another  project  is  to  start  from  Bbamo,  and  to 
r«»ch  Talifo  by  Man-Wyne  or  Momein.  In  this  ter- 
ritory the  hills  are  even  more  niarlted,  more  abrupt, 
•nd  steeper,  than  in  the  preceding,  and  the  popu- 
lation is  muc-h  to  be  feared.  Even  tlie  Br.iliraapootra 
liaa  been  siigitesled:  it  is  easily  ascended  to  Sooja, 
partly  by  rail,  partly  l>y  steam ;  but  above  this  the 
route  Is  impracticable,  (here  being  a  rapid  and  un- 
interrupted succefslon  of  high  mountains  and  higli- 
banked  rivers. 

To  summarize  these  data,  the  two  Chinese  rivers 
nust  be  abandoned,  not  precisely  on  account  of  the 
difficulties  of  tlie  territory,  but  because  for  a  long 
time  the  celestial  empire  will  be  more  or  less  impen- 
etrable and  datigerous  for  Kuropeans,  and  the  course 
of  the  Me-Kong  is  too  long  and  too  liilly.  The 
route's  which  traverse  the  bed  of  llie  Brahmapootra 
and  the  valley  of  tlie  Irrawadi  present  such  obstacles 
that  they  are  impracticable.  The  route  of  the  Saluen 
Is  more  attractive;  but  it  must  not  be  forgotten,  that, 
beaides  its  length,  it  must  cross  two  watersheds,  one 
of  which  at  least  is  very  diflicult,  and  must  ascend 
the  Me-Kong  for  a  very  long  distance.  The  route  by 
the  Ited  Klver  remains,  whicli  is  not  at  all  wonder- 
fully acces«lble;  but.  to  estaiiiish  communications 
with  Yiiu-Nan  and  with  Se-Chuen,  some  obstacles 
must  he  surmounted;  and  this  is  the  course  whicli 
offers  fewest  of  thern.  Beside  the  fact  tliat  it  is 
shortest,  it  will  not  be  necessary  to  cross  mountains 
or  to  traverse  valleys.  The  French  recently  sent  a 
commission  of  engineers  to  survey  for  a  railway  lie- 
tween  Tonquin  and  Burmah.  \Ve  doubt  whether 
this  project  can  be  reali/.ud;  but  these  investigations 
will  necessarily  bring  forth  important  data  in  regard 
to  the  penetration  of  westeni  China. 


THE  GEOLOGY  OF  JAPAN. 

Tan  Japanese  geological  bureau  has  prepared  a 
series  of  maps  illustrative  of  the  geology  of  the  Jap- 
aneae  archipelago,  to  be  presented  at  the  Geological 
congress  at  Berlin  this  year.  The  bureau  was  estab- 
tisbtMl  In  IST9,  and  includes  topographical,  geological, 
and  a«;ronomlcal  departments,  and  a  chemical  and 
technical  laboratory  offlcered  by  Germans.  The  area 
alffj^'iv  surveyed  by  the  tojiographers  is  about  eighty 
g.  ;  miles  square;   and  the  whole  country 

Is  L ..,  . .  :  10  be  surveyed  and  mapped  in  about  eight 
years  nione.  The  geological  survey  has  reached  about 
\hr  smiiii'  '■xteiit  'i«  the  topographical.    The  maps  and 


accompanying  text  are  being  published  tn  both  Jap- 
anese and  English.  The  agronomical  survey  was 
begun  in  1882.  X  map  showing  the  knowledge  at 
presetil  attained,  of  the  geological  structure  of  Japan, 
is  amongst  the  series.  The  otiservations  made  are 
summarized  as  follows:  All  the  geological  formations 
are  met  with  in  Japan.  Gneiss  occurs  in  small  quan- 
tities in  tlie  neighborhood  of  Nagasaki  and  in  the 
centre  of  the  main  inland.  Crystalline  schists,  con- 
sisting of  mica,  talc,  marble,  serpentine,  etc.,  are 
found  in  Sbiljokii  and  the  south-west  of  the  main 
island.  The  paleozoic  formations  embrace  the  largest 
portion  of  the  country,  ami  are  found  everywhere. 
The  raesozoic  formation,  including  trias,  jura,  and 
chalk,  is  also  known  in  Japan,  but  is  not  so  prevalent 
as  tlie  previous  one.  Trias  occurs  in  the  north  and 
south-west  of  the  main  island  and  in  Sbikoku.  Chalk 
is  found  widely  distriliutcd  in  Yezo.  the  main  island, 
and  Shikoku.  The  cenozonic  fonnation,  including 
the  tertiary  and  quaternary,  is  found  everywhere  on 
the  e<Iges  of  the  older  mountain  ranges.  In  these  for- 
mations numerous  remains  of  mammals  are  found, 
especially  of  prehistoric  elephants.  Of  the  Plutonic 
rocks,  granite  is  found  widely  distributed,  and  covers, 
next  to  the  paleozoic  formations,  tiio  widest  area. 
The  volcanic  rocks  consist  mostly  of  trachyte  and  an- 
desite:  basalt  is  rare.  Among  the  soils  in  Japan  is 
the  so-called  tuff,  i.e.,  volcanic  tulT,  which,  for  the 
most  part,  consistsof  decfimposed  silicates,  and  which 
is  of  great  importance  to  agriculture.  It  is  almost 
wholly  unknown  In  Europe,  while  in  Japan  it  forms 
the  greater  part  of  the  so-called  hnra,  which  are  the 
luicultivated  plains  at  the  foot  of  mountains,  but 
which  will  bear  cultivation.  Accurate  knowledge 
of  tills  kind  of  soil  will  be  of  the  utmost  moment  to 
Japanese  agriculture.  It  is  also  noticeable  that 
Japanese  soils  In  general  are  very  poor  in  chalk,  and 
would  therefore  be  improved  by  the  aildition  of  marl 
and  chalk. 


AMERICAN  ENGINEERS 
PARK. 


AT   DEER 


I 


The  annual  convention  of  the  American  society 
of  civil  engineers,  just  held  at  Deer  Park,  Md.,  June 
24-26,  will  be  remembered  as  one  at  which  more  busi- 
ness was  transacted,  and  more  discussion  elicited, 
than  at  any  previous  convention  of  the  society.  In 
fact,  the  limit  in  this  direction  may  fairly  be  said  to 
have  been  reached ;  and  the  thin  attendance  at  the 
meetings  of  the  last  day  was  followed  early  In  the 
afternoon  by  a  motion,  which  was  unanimously  car- 
ried, that  the  reading  of  the  remaining  papers  be 
dispensed  with,  as  the  members  were  too  tired  to 
listen  to  them.  The  experience  at  the  conventions 
of  the  pa-st  few  years  had  indicated  the  advisability 
of  devoting  less  time  than  formerly  to  excursions 
and  sight-seeing;  and  the  meeting  this  year  was 
therefore  purposely  held  in  a  place  offering  little  of 
local  engineering  interest,  and  where  almost  the 
whole  time  could  be  devoted  to  the  business  of  the 
occasion. 

The  convention  was  attended  by  over  one  hundred 
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members ;  and  the  proceedings  were  opened  on  Tues- 
day, June  28,  by  the  reading  of  a  very  interesting 
paper  by  Mr.  E.  B.  Dorsey,  entitled  'English  and 
American  railroads  compared.'  It  appears  that  the 
average  cost  uf  the  English  railroads  has  been  (202,- 
227  per  mile,  as  against  (62,176  for  the  American 
roads.  At  six  per  cent,  to  justify  this  increased  ex- 
penditure, that  part  of  the  operating  expenses  which 
is  affected  by  good  or  bad  construction  should  involve 
a  saving  of  al>out  $8,000  per  mile  per  year  iu  the 
case  of  the  English  roads.  The  comparisons  of  the 
writer  sliowed  that  this  was  by  no  means  the  case, 
the  saving  being  rarely  over  $1,000.  Comparisons  of 
this  kind,  however,  cannot  pretend  to  be  more  than 
approximations,  as  the  items  of  expense  cannot  always 
be  accurately  separated ;  and,  moreover,  the  figured 
cost  of  English  roads  probably  includes  the  cost  of 
parliamentary  proceedings  in  obtaining  the  charter. 
Regarding  the  physical  characteristics  of  the  English 
roads,  few  of  them  attain  elevations  of  nine  hundred 
feet  above  the  sea;  and  their  construction,  therefore, 
offered  few  engineering  difficulties,  their  greater  first 
cost  having  l>een  due  to  the  almost  entire  absence  of 
temporary  structures.  Recently  several  miles  had 
been  laid  with  steel  sleepers,  weighing  a  hundred  and 
twenty-four  pounds,  on  the  London  and  north-western 
railway,  following  the  example  of  the  German  roads, 
where  they  are  quite  common.  Of  freight-cars,  only 
about  twenty  per  cent  have  brakes  in  England;  and 
these  are  so  placed  that  they  cannot  be  operated 
when  the  train  is  in  motion:  so  the  only  effective 
ones  are  those  on  the  engine  and  caboose.  And  in 
passenger-trains,  where  the  air-brakes  are  used,  but 
where  only  one  car  in  three  or  four  tuts  a  hand-brake, 
platform-cars  heavily  loaded  with  cast-iron,  and 
provided  with  powerful  hand-brakes,  are  attached  on 
steep  grades,  to  hold  the  train  in  case  of  accident  to 
the  air-brakes. 

Prof.  T.  Egieston  of  New  York  presented  an 
interesting  paper  on  the  cause  and  prevention  of  the 
decay  uf  building-stones.  In  the  speaker's  investi- 
gation of  the  decomposition  of  calcareous  materials 
due  tu  the  action  of  city  gases  and  rain-water,  he 
had  found  that  the  action  was  a  maximum  at  a  height 
of  (eu  feet  above  the  ground,  above  which  point  it 
decreased,  and  was  null  above  a  height  of  a  hundred 
feet.  To  prevent  decay,  the  only  remedy  was  to 
make  the  stone  water-proof.  The  speaker  believed 
that  a  wash  of  sulphur  was  the  only  thing  of  value, 
where  the  stone  was  a  dolomite,  according  to  some 
experience  in  England.  In  the  case  of  all  porous 
stones,  be  considered  that  an  effectual  remedy  would 
t>e  to  immerse  the  stone  in  boiled  linseed-oil,  renew- 
ing the  application  until  the  stone  was  saturated. 
Some  discussion  on  this  paper  took  place,  many  mem- 
bers believing  that  the  use  of  oil  would  prevent  the 
formation  of  a  good  ttond  between  the  stones  and  the 
mortar.  It  was  stated,  however,  that  the  method 
had  been  tried  with  success  in  England. 

A  valuable  and  extensive  report  was  presented  by 
the  committee  on  the  preservation  of  timt>er,  whose 
work  has  covered  five  years.  It  appears  from  the  ex- 
perience in  this  country  that  Kyannizing,  or  treat- 


ment with  corrosive  sublimate,  though  of  value  when 
the  wood  is  only  exposed  to  occasional  moisture,  is 
not  efDcacioiu  when  the  wood  is  permanently  wet. 
Although  the  testimony  obtained  was  somewhat  con- 
flicting, the  committee  recommended  the  process  of 
Bumettlzlng  (chloride  of  zinc)  as  the  tiest  process 
for  preserving  railroad  ties,  principally  on  account  of 
the  low  cost,  which  was  only  from  twenty  to  twenty- 
five  cents  a  tie.  Creosoting  was  found  too  expensive ; 
although  it  Is  the  only  effectual  method  for  wood  ex- 
posed to  the  attacks  of  the  teredo  and  limnorla,  and 
is,  without  doubt,  the  most  generally  successful  pro- 
cess. In  connection  with  this  report,  a  report  was 
presented  by  Mr.  F.  Colllngwood,  on  the  preserva- 
tion of  forests. 

A  paper  followed  by  Mr.  Jos.  M.  Wilson  of  Phil- 
adelphia, on  specifications  for  iron  an<)  steel  railroad- 
bridges,  which  was  succeetied  by  a  long  discussion 
regarding  the  cantilever  bridge  at  Niagara  Falls,  on 
which  a  paper  had  previously  t>een  presented  to  the 
society.  The  specifications  for  this  bridge,  in  which 
steel  was  used  for  all  the  principal  compression  mem- 
Taen,  provided  for  the  use  of  open-hearth  steel  alone. 
In  this  discussion  the  opinion  was  very  generally  ex- 
pressed that  Bessemer  steel  should  not  have  been 
barred  out,  and  that  in  drawing  up  specifications  the 
engineer  should  insist  simply  on  a  certain  quality  as 
determined  by  physical  tests,  leaving  the  manufac- 
turer free  in  Uie  method  of  manufacture.  It  is  prob- 
able in  this  case,  however,  that  Besseuicr  steel  was 
excluded  to  prevent  delays  in  getting  steel  from  works 
that  had  not  had  experience  in  making  steel  for 
structural  purposes,  as  most  of  the  Bessemer  worlu 
had  been  making  rail  steel,  and  not  structural  steel. 
The  fact  that  in  making  the  steel  for  this  bridge  a 
hundred  and  thirty-six  beats  out  of  two  hundred  and 
forty-five  were  rejected,  showed,  in  the  opinion  of 
many  members,  that  engineers  were  requiring  too 
much  of  steel,  that  the  specifications  were  too  rigid, 
and  that  a  softer  steel  should  have  been  used. 

Among  the  remaining  papers  presented,  brief  men- 
tion may  be  made  of  a  few.  Mr.  J.  A.  Ockerson  de- 
scribed a  new  apparatus  for  printing  conventional 
topographical  signs  upon  maps  by  meant  of  a  rolleir. 
Mr.  Clemens  Ilerschel  gave  a  new  metlioil  of  deter- 
mining the  discharge  over  a  submerged  weir.  CapL 
Michaelis  read  a  paper  entitled  '  Can  we  make  heavy 
guns?'  Professor  Egleston  added  bis  testimony 
that  there  would  be  no  difficulty  in  making  cast- 
steel  guns  of  a  hundred  or  even  a  hundred  and  fifty 
tons.  Mr.  C.  B.  Brush  explained  the  method  of 
aerating  the  water  supplied  to  Hoboken.  The  bad 
taste  and  disagreeable  odor  previously  existing  had 
been  entirely  remedied. 

In  addition  to  the  reading  of  papers,  some  impor- 
tant business  was  transacted  at  the  convention.  There 
having  been  considerable  discussion  of  late  In  regard 
to  the  prop<>r  relation  to  each  other  of  the  form  of 
the  head  of  a  rail,  and  the  flange,  and  tread  of 
wheels,  it  was  resolved  that  a  committee  of  five  be 
appointed  to  investigate  this  subject.  It  was  also 
resolved  to  memorialize  congress  to  appropriate  tbe 
sum  of  ten  thousand  dollars  to  carry  on  tests  of  steel 
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for  ttraciural  purposes,  under  direction  of  this 
society,  At  the  Watertown  arsenal.  The  most  im- 
portant action,  however,  was  tlie  passage  of  a  reso- 
lution providing  for  the  appointment  of  a  committee 
of  seven,  to  consider  what  changes  in  the  organiza- 
tion of  this  society  might  be  advisaljle  in  connection 
Willi  local  engineering  societies,  and  with  sections  or 
chapters  of  this  society. 
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WORK  OF  THE  CHALLENGER  EXPEDI- 
TION.—I.  GENERAL  AND  PHYHICAL. 

Two  immense  quarto  volumes  luxuriously 
printed,  and  crowded  with  maps,  plates,  and 
woodcuU.  form  vol.  i.  of  the  series  of  Chal- 
lenger reports,  and  the  ofllcial  introduction  to 
that  series  when  it  shall  be  complete.  This 
publiculion.  unlike  the  monographs  of  which 
the  series  is  comijosed,  is  the  work  of  many 
liauds.  and  has  l>een  editorially  supervised  by 
Stalf-fommander  Tizard,  R.IV'.,  I'lol'.  H.  N. 
Moseley,  Mr.  .J.  Y.  Buchanan,  and  Mr.  John 
Murray, 

()wing  to  the  recall  of  Capt.  Nares  for  duty 
with  Uie  last  British  arctic  expedition,  the 
death  of  Sir  Wyville  Thomson,  and  other  un- 
foreseen occurrences,  modifications  of  the  ori- 
ginal plan  became  necessary.  The  result  is 
Dot  altogether  satisfactory  to  the  editors,  as 
tbey  explain  in  the  preface.  It  may  be  sur- 
luised  that  olUcial  reti  tape  had  something  to 
<lo  with  the  retention  of  a  system,  or  rather 
want  of  .system,  which  certainly  might  have 
lieon  much  improved ;  though,  for  that,  the 
geullemcu  named  would  appear  not  to  be  re- 
sponsible. Thus,  instead  of  finding  the  con- 
tributions of  the  expedition  to  any  one  branch 
of  science  summarized,  or  systematically  and 
continuously  indicated,  the  text  abruptlv 
changes,  without  apparent  reason,  from  (let  us 
)  hydrography  to  narrative,  or  to  some 
ict  of  new  organic  forms  in  a  particular 
^  »tip.  which  seldom  seems  connected  in  any 
intimate  way  with  the  locality  being  descriljcd 
or  with  the  subsequent  text.  Occasionnllv  we 
lget.<»  section  of  transcendental  theorizing  on 
nbstnise  questions,  of  a  sort  which,  however 
proF>cr  in  its  pjjice,  seems  to  us  out  of  place  in 
a  volume  intended  for  the  general  reader.  The 
editors  were  also  hampered  by  the  fact  that 
many  of  Uie  special  rei>orts  were  incomplete, 
or  not  in  a  state  to  be  briefly  summarized. 
I'be  inconveniences  of  the  construction  of  the 
lKX>k  will  bo  flufllciently  obvious  to  every 
render;  but,  Laving  said  this,  little  more  re- 
mains in  the  way  of  adverse  comment.     That 
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the  work  is  a  mine  of  wealth  for  the  hydrogra- 
pher,  the  biologist,  and  the  geographer,  goes 
without  saying.  Even  the  ethnologist  will  find 
himself  well  rewarded  for  his  study  of  its 
pages.  The  illustrations,  though  of  unequal 
merit,  are,  for  the  most  part,  of  a  high  degree 
of  excellence ;  and  some  of  the  woodcuts, 
especially  of  corals,  are  extremely  beautiAil. 
Much  of  the  success  in  this  direction  is  doubt- 
less due  to  the  elforts  of  the  artist  of  the  ex- 
pedition, Dr.  .J.  J.  Wild.  There  is  a  notable 
absence  of  the  cheap  '  process  '  cuts  so  con- 
spicuous in  most  of  our  own  government  pub- 
lications. 

It  is  of  course  impossible,  within  the  limits 
of  Science,  to  adequatel}-  review  a  work  of 
twelve  hundred  quarto  pages,  which  in  it«elf 
is  a  summary  and  a  synopsis.  We  shall  en- 
deavor to  touch  upon  a  few  of  its  more  promi- 
nent features,  premising  that  our  references 
must  necessarily  be  mere  samples  of  the 
harvest  gathered  in  its  pages. 

The   voy.oge  of  the   Challenger   began,  for 
deep-sea  work,  olf  the  coast  of  Spain  ;  thence, 
via  the  Canaries,  across   the   Atlantic  to  the 
West  Indies  at  St.  Thomas ;  northward  in  a 
nearly  direct  line  to   Halifax,  via   Benuuda ; 
southward  along  the  coast  to  a  ]K)int  ofl'  the 
capes  of  Delaware  to  Bermuda,  and  again  across 
the  owan  to  Madeira  ;  southward  again  along 
the  African  coast  nearly  to  the  equator ;  west- 
wai-d  to  St.  Paul  Rocks  "and  Cai)e  Roque  :  south 
and  south-east  to  latitude  40°  south  ;  eastward 
to  Tristran  da  Cunha,  the  Cape  of  Good  Hope, 
Marion,   the  Crozets,  Kerguelen,  and    Heard 
Island  ;  south  to  the  antarctic  ice  ;  north-east 
to  Melbourne  and  New  Zealand  ;  northward  to 
Tongatabu  ;  and  westward  through  the  Coral 
Sea  and  through  the  Philippine    archipelago, 
and    to   Hong  Kong.     Thence    they   retraced 
their  way,  and.  passing  north  from  Papua  to 
Anchorite   Island,  made  a   straight  wake  for 
Japan ;  and  then  eastward  across  the  Pacific 
to  the  meridian  of  \.M',°  west;   southward  to 
the  Hawaiian   Islands,  Tahiti,  and  south  lati- 
tude 40°;  thence  eastward  to  Juan  Fernandez 
and  Valparaiso ;  south,  and  through  Magellan 
Straits,  to  the  Falklands ;  and  across  the  At- 
lantic  to    the    ISth    westerly   meridian,    near 
which   they   struck    northward    to    the    Cape 
Verdes.  and  so  home.     This  course,  it  will  be 
observed,  gave,  in  the  Atlantic,  practically  four 
transverse  and  two  axial  sections,  a  complete 
though  rather  irregular  belt  about  the  southern 
hemisphere,  and  an  immense  rectangle  in  the 
Pacific.     The  opportunities  of  such  a  naviga- 
tion may  be  better  imagined  than  descril)etl ; 
and  that  they  were  not  neglected,  the  magnifi- 
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cent  work  before  us,  with  its  companion  vol- 
umes, is  satisfactory  testimony. 

As  is  natural,  the  introductory  chapters  have 
something  of  an  historical  nature,  apart  from 
the  narrative  of  the  voyage  itself;  and  the 
progress  of  deep-sea  research  is  summarized, 
though  without  pretensions  to  monographic 
completeness.  The  remarkable  results  ob- 
tained by  Sir  John  Ross,  and  his  foreshadow- 
ing of  many  modern  methods,  are  deservedly 
praised  ;  and  there  is  no  doubt  he  was  half  a 
century  bejond  his  contemporaries  and  many 
of  bis  successors.  The  vessel,  her  fittings, 
and  the  methods  of  observation  adopted,  the 
instrumental  devices  provided  for  the  regular 
work,  and  those  suggested  by  experience,  are 
described  and  figured  in  detail.  It  is  known 
that  the  work  of  the  Challenger  was  done  with 
hempen  lines,  —  the  method  in  common  use  at 
the  time  she  went  to  sea,  —  though  wire  was 
adopted  shortly  afterward.  Bearing  this  in 
mind,  it  is  easy  to  note  a  touch  of  official  con- 
servatism in  the  statement  (p.  71),  that  "  for 
purposes  of  deep-sea  investigation,  however, 
which  includes  actual  sounding  as  only  one  of 
its  items,  good  hemp  sounding-line  is  still  in- 
dispensable." The  errors  inevitable  to  the 
use  of  hemp,  in  all  water  not  absolutely  motion- 
less from  top  to  bottom,  are  sufficient  to  decide 
in  favor  of  its  rejection.  These  errors  in  the 
case  of  the  Challenger  sounding-work  off  the 
coast  of  the  United  States,  where  tested  by 
the  U.  S.  navy,  are  believed  in  some  instances 
to  reach  more  than  two  hundred  fathoms,  and 
are  always  liable  to  be  as  great  when  hemp  is 
used.  This  is  no  reflection  upon  their  work, 
which  was  unquestionably  as  good  as  their 
outfit  permitted ;  but  it  forms  an  irrefragable 
argument  against  the  use  of  rope,  when  a  more 
accurate  method  is  available. 

Without  attempting  to  go  into  detail  for  par- 
ticular localities,  it  is  worth  while  to  trace  the 
general  physical  features  of  the  sea-bed,  as 
developed  by  the  Challenger  work,  and  enlarged 
and  confirmed  by  other  expeditions,  as  repre- 
sented b}'  the  charts  accompanying  this  volume. 
These  would  have  been  still  better,  had  the 
localities  of  supplementary  information  been 
indicated;  for  the  hypothetical  part,  neces- 
sarily large,  would  thus  have  been  much  dimin- 
ished for  the  casual  inspector.  It  is  prettj' 
well  determined,  however,  that  the  Atlantic  is 
divided  by  submarine  ridges  into  three  different 
basins.  These  ridges,  and  the  deeps  they  sep- 
arate, are  of  singular  conformation.  From  the 
southern  part  of  Africa  a  ridge  extends  south- 
westerly to  mid-ocean.  From  this  a  ridge  ex- 
tends a  short  distance  westward,  and  another 


nearly  due  north  to  the  equator.  Sheering  off 
fh)m  the  African  coast,  with  which  it  never- 
theless preserves  a  curious  parallelism,  it  ex- 
tends north-westward,  throwing  off  a  spur 
toward  French  Guiana,  which  closes  the  north- 
ern rim  of  the  south-western  Atlantic  basin. 
The  central  deep  of  this  basin  is  supposed  to 
lie  about  seven  hundred  miles  off  the  moun- 
tainous coast-region  of  Brazil,  from  Cape 
Roque  to  the  Rio  Doce.  From  the  last-men- 
tioned portion  of  the  ridge,  it  extends  north- 
ward and  eastward,  widening  as  it  goes,  rising 
above  the  sea  at  the  Azores,  and  finally  joining 
the  great  arctic  plateau,  nearly  in  mid-ocean, 
at  about  the  latitude  of  Paris.  The  north- 
western basin  has  its  greatest  deep  north  from, 
but  close  to,  the  Windward  Islands.  Here  the 
coast-survey  has  since  found  the  deepest  water 
known  in  the  North  Atlantic.  The  eastern 
basin,  of  irregular  and  elongated  form,  has 
two  deeps,  —  one  westward  from  the  Cape 
Verde  Islands,  the  other  north-eastward  from 
St.  Helena.  There  is  a  smaller  depression 
just  south  from  Cape  Palmas. 

In  the  southern  ocean  the  antarctic  plateau 
extends  nearly  to  Africa,  in  latitude  40°  south, 
and  reaches  New  Zealand  and  Patagonia  by 
narrow  isthmuses .  The  vast  area  of  the  Pacific 
is  less  known  and  less  markedly  divided.  Its 
greatest  deep  lies  along  the  Kurile  Islands, 
is  very  narrow,  and  is  doubtless  the  deepest 
depression  existing  in  any  ocean.  Apart  from 
the  Polynesian  area,  its  most  conspicuous  ele- 
vation extends  sickle-shaped  from  the  coast 
of  South  America  in  latitude  40°  south,  to  the 
meridian  of  1 20°  west.  Otherwise  the  eastern 
portion  of  the  Pacific  presents  an  astonishing 
uniformity. 

JAGNAUX  'S  TRAITS  DE  MINMRALOGIE. 

It  would  not  seem  to  be  an  unreasonable 
demand,  that  a  volume  of  nine  hundred  pages, 
and  bearing  the  date  of  1885,  should  contain 
enough  fresh  and  valuable  matter  to  make  its 
study  thoroughly  profitable  to  those  specially 
interested  in  the  subject  of  which  it  treats ; 
but  this  will  hardly  be  found  to  be  true  with 
this  new  Mineralogy  of  Jagnaux.  The  reader 
who  expects  to  find  the  value  of  this  large 
volume  in  proportion  to  its  size  will  be  much 
disappointed.  The  task  which  the  author  has 
set  for  himself — that  is,  the  preparation  of 
a  work  which  shall  give  scientific  descriptions 
of  all  important  mineral  species,  and  at  the 
same    time   develop  all  the  applications    of 

Traile  de  mineralogie  nppUgtUe  aux  art*.  A  Fiiubulrie,  ok 
commrrce  ft  a  rtigrirultiire,  etc.  Par  Raoul  Jaomadx.  Paris, 
DoiH,  1885.    883  p.,  4«8  Hgs.    8°. 
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ninernlogv  to   tbc    various   arts  —  is   not   an 
easy  one.'   The  two  branclios  of  the  subject 
•re  too  distinct  to  be   easily  fused   togellier. 
The  methods  of  crystallofti-aphy  and  the  pro- 
cess  of  making  bricks   are    not  very  closely 
rvlated.     About  one-half  of  the  volume  is  de- 
votwl    to   the   prelimiuary   discussion   of    the 
general  characters  of  minerals,  physical    and 
chemical,  and  to  llie  description    of  species. 
This  portion  of  the  work  is  not  only  in  no 
Heuse  an   original   contribution,  but  it  is  not 
even   a   satisfactorily   com|)etcnl  presentation 
of  the  present  condition  of  tlie  science.     The 
author  is  endently  a  faithful  student  of  llaiiy 
and  Dufr<;noy.  biit  hardly  seems  to  be  aware 
of  any   thing  that  has   been   done,   even   in 
his  own  country,  in  the  last   twenty-five   or 
thirty  vears.    The  chapters  on  crystallography 
an<l  the  optical  characters  of  minerals,  the  clas- 
sification and  description   of  species,  arc   all 
consistent  in  being  what  Dufr^-noy  would  have 
given  us  in  IS.JC.    Even  in  minor  points,  mod- 
ern innovations  have  been  resisted  :  silica  still 
appears  in  all  the  formulas  as  SiO„  water  as 
IIO  ;  and  so  on. 

The  portion  of  the  work  which  is  devoted  to 
the  practical  side  of  the  subject  contains,  how- 
over,  much  that  is  interesting  and  valuable,  if 
not  always  original.     In  the  preparation  of  it 
the  author  states  that  he  has  visited  personally 
many  manufactories  and  technical  works,  as 
well   as   consulted   numerous  standard  books 
upon  the  subject.    Some  of  the  topics  discussed 
iu  greatest  detail  arc  the  coal  industry,  the  man- 
iilacture  of  slass,  of  jwwder,  of  bricks,  of  por- 
celain, the  treatment  of  various  ores,  and  so  on . 
The  descriptions  here  arc  minute  rather  than 
profound,  many  trivial  points  rcreiving  more 
attention    than"  they   deserve.     The   frequent 
long  quoUvlions  from  other  authors,  too,  give 
ihr  whole  treatment  rather  a  patchwork  char- 
acter.    The  reader  looks  in  vain  iu  this  part 
of  the  work,  as  iu  the  other,  for  evidence  that 
the  author  is  thoroughly  acquainted  with  the 
l.rogre^s  that  recent  years  have  brouglit,  espe- 
cially outside  of  his  own  cotuitry.     However, 
it  must  be  allowwl  that  a  large  amount  of  intcr- 
cssting  matu-r  has  been  brought  together,  par- 
ti<Milarly   in    regard   to   some   of  the   leading 
I'rcuch  industries  ;  and  for  this  the  book  shoulil 
have  all  tlie  credit  that  it  deserves.     That  the 
author  had  only  a  French  .indience  in  mind,  is 
-!>..wu  by  the  fact  that  the  bibliography  at  the 
.•  of  the  volume  contains  (with  the  exccp- 
ii.-ii  of  two  translations)  only  titles  of  French 
works;  but  while  no  fault  need  necessarily  I'c 
found  with  this,  we  Ciin  but  regret  that  he  has 
not  made  more  use  of  such  admirable  works 


as  those  of  Des  Cloizeaux  and  Mallard,  which 
are  mentioned  in  his  list. 


GEOLOGY  OF  TUli   VIRGINIAS. 

In  publishing  this  compilation  of  Professor 
IJogers's  contributions  to  the  geology  of  the 
Virginias.  Mrs.   Rogers  has  conferred  a  sub- 
stantial benefit  uix>n  the  science  ;    for  Profes- 
sor  Uogcrs's   investigations   still   remain   the 
most   important   and   the  only  systematic   or 
comprehensive  attempt  to  elucidate  the  geol- 
ogy of  these  great  states,  which  are  not  ex- 
celled in  structural  complexity,  or  the  interest 
of  the  problems  which  they  present,  by  any 
district  in  eastern  North  America.    But  his  re- 
ports were  printed  from  forty  to  fifty  years  ago ; 
and  copies  of  them  are  now  so  extremely  rare, 
that   many  geologisU  of  the  present  genera- 
tion have  probably  not  seen  them,  and  are  not 
aware  of  the  vast  "amoimt  of  careful  and  endur- 
ing work  which  they  represent.     Hence  this  re- 
print is  in  many  respects  as  fresh  and  timely 
as  the  original  publications,  with  the  great  ad- 
vantage of  combining  in  one  convenient  vol- 
ume all  of  the  annual  reports  and  the  widely 
scattered  separate  papers,  and   thus  forming 
a  handbook  of  Virginian  geology  which  will 
be  indispensable  to  the  student  of  the  Appa- 
lachian  system,   and    constitute   a   necessary 
starting-point   for  all  future  investigations  in 
the  01(1  Dominion. 

The  geological  survey  of  Virginia  was  in- 
stituted in  l.s:35,  and  Professor  Rogers's  annual 
reports  to  the  legislature  for  the  first  seven 
years  make  up  the  principal  part  of  this  vol- 
ume. These  reports  were  very  properly  de- 
signed for  popular  instruction,  and  are  models 
of  clearness  and  simplicity  of  style,  without 
evident  sacrifice  of  scientific  accuracy  and  de- 
tail ;  while  the  general  absence,  in  bioth  termi- 
nology and  theory,  of  indications  that  they 
were  written  nearly  half  a  century  ago,  is  a 
matter  of  constant  surprise. 

The  diflkullies  attending  geological  explo- 
rations iu  Virginia  were  much  greater  at  that 
time  than  now  ;  but  Professor  Rogers's  energy 
and  industry  had  brought  the  survey  of  the 
largest  area  ever  at  that  time  sulijectcd  to 
systematic  geological  examination  within  one 
year  of  completion,  according  to  his  original 
plan,  when  it  was  abruptly  terminato<l  by  the 
failure  of  the  legislature  to  continue  the  appro- 
priation. No  provision  was  made  for  the 
final  report,  which  was  to  embody  in  a  digesl- 
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ed  form  every  important  result  attained  in  the 
progress  of  the  survey,  including  the  illustra- 
tive maps  and  sections.  It  is  more  pleasant 
than  properly  characterizing  this  short-sighted 
policy  of  the  state,  to  call  attention  at  this 
late  day  to  the  fact  that  this  reprint  of  the 
annual  reports  is  accompanied  by  a  very  satis- 
factory geological  map  of  the  Virginias,  col- 
ored by  Professor  Rogers;  by  a  generalized 
section  from  Chesapeake  Bay  to  the  Ohio 
River ;  and  by  ninety-six  more  local  and  de- 
tailed sections,  traversing  nearly  every  part  of 
the  two  states,  but  especially  the  great  valley 
and  the  neighboring  mountain  ranges.  The 
sections  are  colored,  and  are  exact  reproduc- 
tions of  the  originals  drawn  by  the  author. 
They  are  indicated  on  the  map  by  lines  num- 
ber»i  to  correspond  with  the  plates. 

The  arrangement  of  the  book  is  chronologi- 
cal; and  the  annual  reports  are  followed  by 
several  papers,  published  between  1840  and 
1842,  on  the  thermal  springs  of  Virginia,  illus- 
trated by  a  plate  of  sections. 

The  often  quoted  paper  on  the  physical 
structure  of  the  Appalachian  chain,  by  Profs. 
William  B.  and  Henr}-  D.  Rogers,  with  three 
plates,  dates  from  the  same  period,  and  must 
be  regarded  not  only  as  an  admirable  sum- 
mary of  the  characteristics  of  the  Appalachian 
system,  but  also  as  an  important  chapter  in 
the  history  of  geological  theories.  This  is  fol- 
lowed by  the  evidence  supporting  Professor 
Rogers's  view  that  the  coal-bearing  rocks  of 
eastern  Virginia  are  Jurassic,  with  a  plate  of 
coal-plants ;  and  a  discussion  of  the  divisions 
of  the  tertiary,  with  five  plates  of  eocene  and 
miooene  shells. 

The  volume  concludes  with  an  account  of 
the  infusorial  deposit  of  Virginia,  as  exposed 
in  the  Fort  Monroe  artesian  well,  five  hundred 
and  fifly-eigbt  feet  below  the  surface.  This 
was  published  in  1882,  and,  in  the  language 
of  the  editor,  has  a  special  interest,  not  only 
as  the  last  published  investigation  made  by 
Professor  Rogers,  but  as  being  in  the  same 
field  in  which  he  began  his  labors  half  a  cen- 
tury before. 

The  volume  is  provided  with  a  good  general 
index,  and  a  full  index  of  persons  and  places ; 
and  it  is  so  conveniently  compact,  that  the 
magnitude  of  the  work  is  not  realized  until 
one  attempts  to  read  it. 


NOTES  AND  NEWS. 

Thb  statue  in  marble  erected  to  the  memory  of 
Charles  Darwin,  executed  by  Mr.  Boehm  for  the  sub- 
scribers to  tlie  Darwin  memorial,  has  been  placed  in 


the  great  ball  of  the  new  building  at  South  EeosiDf^ 
ton  containing  the  natural-history  collections  of  the 
British  museum.  It  is  conspicuously  placed  at  the 
head  of  the  first  flight  of  the  great  staircase,  "as 
though,"  says  the  Time*,  "to  weicome  all  coming 
generations  of  students  as  they  enter  the  door  of  the 
building  in  which  so  many  of  the  materials  of  their 
work  are  gatliered  together.  So  far  as  was  posslbie, 
Mr.  Boehm  has  rendered  the  very  features  and  char- 
acter of  his  subject;  and  all  Hr.  Darwin's  friends 
agree,  that  a  lilceness  more  characteristic,  whether 
in  face  or  attitude,  could  hardly  have  l>een  produced, 
even  by  a  sculptor  who  had  been  intimately  ac- 
quainted with  him  in  his  lifetime.  The  head  is  full 
of  dignity:  the  great  brow,  the  flowing  beard,  the 
expression,  full  at  once  of  intense  thought  aud  of 
human  feeling,  bare  been  caught  and  fixed  in  the 
marble."  We  have  given  elsewhere  the  address  of 
Professor  Huxley  on  the  occasion. 

—  Among  recent  appointments  at  Harvard  col- 
lege, we  note  that  of  Wiofield  Scott  Chaplin  as  pro- 
fessor of  engineering;  William  Morris  Davis,  assistant 
professor  of  physical  geography  for  five  years;  and 
Dr.  Harold  C.  Ernst,  demonstrator  of  bacteriology  for 
1885-86.  The  degree  of  LL.D.  was  conferred  on 
Alexander  Agassiz  the  naturalist,  and  Benjamin 
Apthorp  Oould  the  astronomer. 

—  We  learn  from  Nature,  that  on  the  receipt  of 
communications  concerning  tbe  proposed  change 
in  the  time  for  beginning  the  astronomical  day,  as 
recommended  by  the  recent  International  meridian 
conference  at  Washington,  the  lords  of  the  committee 
of  council  on  education  requested  the  following  com- 
mittee to  advise  them  as  to  what  steps  should  be 
taken  in  the  matter  :  Prof.  J.  C.  Adams,  the  astrono- 
mer royal;  Capt.  Sir  F.  Evans,  the  hydrographer  of 
the  navy;  Gen.  Strachey;  Dr.  Hind;  and  Col.  Don- 
nelly. In  accordance  with  their  recommendations, 
copies  of  the  report  of  the  delegates  to  the  confei^ 
ence  at  Washington,  together  with  the  resolutions 
adopted  by  that  body,  have  been  sent  to  various 
departments  of  the  state,  aud  to  the  following  socie- 
ties, etc.:  Society  of  telegraphic  engineers,  Boyal 
astronomical  society,  Royal  society.  Submarine  tele- 
graph company.  Eastern  telegraph  company,  Eastern 
and  South-African  telegraph  company,  Eastern  ex- 
tension, Australasia  and  China  telegraph  company, 
and  the  Railway  clearing-house.  They  have  been  in- 
formed that  these  resolutions  of  the  conference  appear 
to  my  lords  of  the  committee  of  council  to  be  such 
as  commend  themselves  for  adoption;  but,  before 
informing  the  American  government  to  that  effect, 
their  lordships  would  be  glad  to  receive  the  opinion 
of  the  various  societies  on  the  subject. 

— The  last  annual  report  of  the  Russian  geo- 
graphical society  contains  extracts  from  letters  ad- 
dressed by  Prjevaiski  to  the  Grand  Duke  Alexander 
Alexandrovitch,  which  contains  some  further  inter- 
esting details  about  his  Hoang-ho  journey.  About 
the  end  of  May  he  reached,  as  known,  the  foot  of 
the  Burkhan-budda  Mountains,  which  enclose  the 
high  Thibet  plateau  separating  it  from   Tsaidam. 
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L>?«viitg  Ibore  his  baggage,  he  went  with  only  thir- 
teen iiiPD  to  the  sources  of  tlie  Yellow  Kiver.  The 
dliabltig  00  the  lOiTDO-feet-high  passage  of  the 
Burkhiui-buihlH  ridge  took  three  days.  The  descent, 
on  the  L'onlmry,  w»8  very  short,  the  plateau  of 
Tliibel  beins  there  U.OOi)  to  16.i)lX)  feel  high.  Fur- 
ther, 00  miles  across  the  desert  plateau  brought  the 
tnreller  to  ilie  sources  of  the  Veiluw  Uiver.  They 
ws  13,(J<W  feet  above  tlie  sea-level,  and  consist  of 
two  rivers  coiuini;  from  the  south  and  west,  and  ris- 
ing In  the  hills  scatiered  on  the  plateau.  A  wide 
iDorshy  valley,  Odon-Ula,  4U  iuil>-K  long  and  2U  miles 
wide,  tevils  numerous  springs.  The  lloang-ho  itself 
Is  only  a  rivuJet,  dividing  into  two  or  ihree  liranclies, 
each  of  them  but  8U  to  1(X)  feet  wide,  and  only  'J  feet 
deep  at  low  water.  Some  13  miles  below  thi'<  place 
the  Momg-ho  enters  a  broad  lalie,  coloring  its  soiiih- 
em  part  with  its  muddy  water;  an  I,  after  leaving 
it  on  the  cast,  it  enters  again  another  lake,  whence  it 
flows  out  as  a  large  river;  farther  down  it  makes  a 
great  cur%'o  to  avoid  the  snow-covered  Amis-niatchin 
range,  and  breaks  through,  in  a  wild  course,  the 
parallel  ridges  of  the  Xuen-lun.  On  the  Tlill)et 
plateau  the  expedition  experienced  dreadful  cold.  In 
the  sei-ond  half  of  May.  snow-storms  were  as  strong 
as  In  winter,  and  the  night  frosts  reached  — 23°  C. 
Still  the  lliln  grass  covering  did  not  perish,  and  a  few 
flowers  re-appeared  every  day  under  the  sun's  rays. 
n  In  June  and  July  the  thermometer  fell,  during 
t  nights,  as  low  as  — .5°.  As  to  rain,  it  poured 
day,  sometimes  several  days  without  interrup- 
tion. The  amount  of  vapor  brought  by  the  south- 
west monsoon,  and  deposited  there,  is  so  great,  that 
during  the  simimer  northern  Thibet  becomes  an  im- 
awnse  mar«h;  needlevs  to  say,  that  the  a<Jvance  was 
difficult  for  camels.  Though  uninhabited  by  man, 
these  deserts  were  full  of  herds  of  yakes,  khoulans, 
antelopes,  and  mountain  sheep.  Even  bears  were 
seen  in  groups,  sometimes  of  more  than  ten  at  once. 
Some  thirty  p.iirs  were  shot  down,  They  are  alto- 
getiier  very  cowardly,  and  fly  even  when  wounded. 
Aiter  having  spent  a  few  days  at  the  source  of  the 
Hoang-ho,  Prjevalski  went  south  to  ihe  Ulue  Kiver, 
called  there  Dy-tchoii  by  the  Tangoules. 

—  Dr.  Stephen  Bowers,  who  is  well  known  to  arche- 
otoglstx  from  his  extensive  collecting  in  California, 
hat  recently  described  in  the  Ventura  fVee  ;>rfiis  an 
Interesting  illjcovery  made  by  him  lu  a  dry  cave  in 
tiie  .Han  Martin  Mountains,  Los  Angeles  county. 
The  care  was  about  twelve  feet  by  sixteen.  In  it 
were  nine  baskets  from  six  to  twenty  iuchet  in  di.im- 
eier,  ma>le  from  tule,  one  of  which  contained  fourteen 
pieces  of  red  wood  about  a  foot  oog,  notched,  and 
painted  with  red  and  blue  in  streaks.  Some  of  these 
stick*  hail  as  many  as  one  hundred  notches,  and  each 
■tick  W.1S  perforated  at  the  ends.  Another  basket 
contained  thirty-three  head-dresser  from  four  to  five 
feet  in  length,  made  of  feathers;  another,  forty-five 
whistles  made  from  the  tibiae  of  deer,  the  'slop' 
being  formed  by  Inserting  a  mass  of  asphultum,  and 
tha  larj:er  end  of  the  bone  covered  with  asphallum  in 
which  !•  embc<ldcd  a  piece  of  haliotis  shell.  The 
most  important  objecti  foiuid  were  four  i>erforated 


stones  mounted  on  handles  of  the  hard  wood  of  the 
bearberry,  held  fast  in  the  holes  by  asphaltum.  The 
di'<Covery  of  these  perforated  stones,  with  short 
handles  attached.  Is  an  Important  confirmation  of  F. 
W.  Putnam's  conclusions  in  relation  to  the  probable 
use  of  the  majority  of  similar  stones,  of  which  him- 
dreds  have  been  found  in  graves  in  southern  Califor- 
nia, The  cave  gave  no  evidence  of  having  been  used 
for  any  other  purpose  than  aa  the  place  of  de|)osil  of 
tliese  articles.  Considerable  batkct-work  was  discov- 
ered in  the  (Ubr'u,  as  also  a  hnliotis  shell-cup,  a  shell 
ornament,  an  implement  made  of  deer's  antler,  and  a 
smoolhing-implemcnl  made  of  serpentine.  No  deter- 
mination Could  he  arrived  at  as  to  the  length  of  time 
tlie  articles  had  been  in  the  cave;  but,  as  It  was  per- 
fectly dry,  tiicy  may  have  been  there  for  centuries. 

—  Nature  gives  the  results  of  some  recent  experi- 
ments by  Fol  et  Sarasin  on  the  depth  to  which  the 
light  of  the  sun  will  penetrate  into  the  sea.  It  will 
be  remembered  that  in  November  Ia»t  they  recounted 
the  results  of  tlieir  experiments  on  the  same  subject 
In  the  Lake  of  Geneva.  The  present  paper  describes 
similar  experiments  made  in  the  Mediterranean  off 
the  zoological  station  and  harbor  of  Villefrauche. 
By  means  of  photographic  plates  they  have  proved, 
that  in  the  month  of  March,  in  Ihe  middle  of  a 
sunny  day,  the  rays  of  the  sun  do  not  penetrate 
beyond  four  liuudrti<l  metres  below  the  surface  of  the 
Mediterranean.  This  is  established  by  seven  sepa- 
rate experiments,  at  varying  depths,  and  different 
hours  of  the  morning.  At  380  metres,  shortly  be- 
fore 11  A.M.,  the  imprexsion  on  the  plate  was  less 
than  that  which  would  have  been  left  on  exposure  to 
the  air  on  a  clear  night  without  a  moon.  Betxveen 
1.20  and  1.30  P.M.,  at  a  depth  of  from  405  to  420 
metres,  there  was  no  trace  of  any  impression  what- 
ever on  the  plate.  Light  clouds  do  not  appear  to 
cause  any  notable  diminution  in  the  depth  to  which 
the  light  penetrates.  In  the  Lake  of  Geneva  the 
writers  also  undertook  a  new  series  of  investigations 
to  determine  the  effect  of  the  season  on  the  penetra- 
tion of  light.  They  give  200  metres  as  the  extreme 
limit  for  winter  in  the  lake;  but  they  found  that  there 
is  as  much  light  at  !)S0  metres  in  the  Mediterranean 
as  at  192  metres  in  the  Lake  of  Geneva;  and,  by  a 
comparison  of  tliese  with  previous  experiments,  it 
appears,  the  light  penetrates  from  twenty  to  tliirty 
metres  deeper  in  March  than  in  September  :  in  the 
month  of  August,  perhaps  the  difference  is  a  little 
more.  Compared  with  the  series  of  plates  exposed 
in  the  lake,  those  of  I  lie  Mediterranean  are  charac> 
terized  by  a  slower  and  more  regular  gradation.  This 
gives  rise  to  tlie  idea,  that  while  in  the  lake  the  light 
would  bo  promptly  intercepted  by  the  deeper  layers 
more  or  less  disturbed  or  muddy.  In  the  Mediterra- 
nean the  absorption  proper  to  pure  water  would  be 
the  principal,  if  not  the  sole,  factor  in  arresting  the 
luminous  rays. 

—  One  of  the  questions  for  discussion  at  the  Sani- 
tary congress  at  Rome  was  the  measures  to  be  adopted 
in  regard  to  vessels  from  the  ea«t  when  they  arrive 
in  Mediterranean  ports.     Dr.   Proust,   the  French 
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delegate,  proposed  "  tbat  vessels  which  had  cases  of 
cholera  on  board  should  be  subjected  to  seven  days' 
isolation,  and  tbat  all  the  people  on  board  shonld  be 
divided  off  into  groups,  each  of  which  sliould  be  re- 
leased separately,  if,  after  five  days'  observation,  no 
case  of  cholera  should  have  appeared  among  the  per- 
sons composing  such  a  group." 

—  The  U.S.  entomologist  informs  us  that  the  de- 
structive locust  of  California  this  year,  as  appears 
from  larvae  recently  received,  is  Melanoplus  devasta- 
tor. Caloptenus  differentialis  has  also  been  sent,  but 
the  former  must  be  tlie  chief  source  of  injury. 

—  The  Meteorological  society  of  Vienna  has  re- 
solved, says  Nalure,  to  erect  a  meteorological  station 
on  Mount  Sonnenblicic,  near  Tauem,  in  tlie  central 
range  of  the  Tyrolese  Alps,  thirty-one  hundred  metres 
above  sea-level,  and  thus  the  highest  station  of  the 
kind  in  Europe. 

—  The  Oeohgieal  magazine  of  London  attains  its 
majority  the  present  summer;  and  as  the  present 
editor,  Dr.  Henry  Woodward  of  the  Britislt  museum, 
has  been  connected  with  it  from  the  beginning,  and 
during  almost  the  whole  time  as  its  editor  in  chief, 
his  friends  are  proposing  to  present  him  with  a 
te!>timonial  for  the  ability  and  fairness  with  which 
this  8ucce>sf  ui  magazine  has  been  conducted.  Friends 
of  Ur.  Woodward  and  of  the  magazine  can  forward 
any  subscriptions  to  the  treasurer,  Mr.  G.  J.  Hinde, 
11  Glebe  Villas,  Mitcham,  Surrey. 

—  One  'Prof.  A.  H.  Loclcwood,'  allaa  'Rev.  J. 
H.  Rockwell,'  was  arrested  on  June  17,  at  Garden 
Grove,  lo.,  charged  witli  using  the  U.  S.  mails  for 
conducting  fraudulent  operations  in  the  purchase  and 
sale  of  scientific  Ijooks.  Any  of  our  8ul>scril>ers  who 
have  t>«en  defrauded  will  do  well  to  communicate 
with  D.  H.  Pulclfer,  post-office  inspector  at  Des 
Moines,  lo. 

— We  learn  from  Nature  that  important  experi- 
ments in  aerial  navigation  are  now  being  ma<le  by 
Mr.  A.  F.  Gower,  well  known  in  connectinn  with  the 
Gower-Beii  telepliDne.  The  operations  being  carried 
on  are  more  particularly  directed  towards  the  adapta- 
tion of  balloons  to  war  purposes.  On  May  31,  the 
wind  being  favorable,  one  of  tlie  automatic  pilot  bal- 
loons Invented  by  Mr.  Gower,  with  appliances  forgiv- 
ing out  its  own  gas  and  ballast,  one  compensating  for 
the  loss  of  the  other,  was  filled  with  twenty-three 
hundred  feet  of  gas,  and  ascended  at  about  11  o'clock. 
In  the  car  a  written  statement  was  of  course  placed, 
esplaiiiing  the  ownership  of  tlie  machine  and  its 
object,  with  tlie  result  that  it  was  next  lieard  of  at  Di- 
eppe, having  made  a  rapid  passage  of  at)out  seventy- 
two  miles  in  a  straight  direction,  and  descended  at 
2.30  in  the  afternoon.  On  June  1  another  pilot  bal- 
loon, with  a  capacity  of  forty-lliree  hundred  feet,  was 
started,  and  itnniediately  followed  by  Mr.  Gower  in 
his  own  balloon  (containing  twenty-three  thousand 
feet  of  gas).  Tlie  object  of  Mr.  Gower  in  ascending 
was  to  watch  the  action  of  the  pilot;  but  the  smaller 
machine  made  such  rapid  progress,  that  it  got  out  of 
his  observation,  and  came  down  in  the  vicinity  of 
Paris.    Meanwhile,  Mr.  Gower,  who  ascended  about 


noon,  reached  the  French  coast  at  Boulogne 
and  tlien,  taking  a  northerly  curve,  travelled  o 
to  Calais,  wliere  he  made  a  smooth  descent  a 

—  Among  recent  deaths  we  note  the  followiii 
fessor  Dunkes  of  Marl>urg,  a  well-known  mine 
and  paleontologist;  Samuel  Cabot,  omitholc 
Boston  (the  type  specimens  of  his  collection 
to  the  Boston  society  of  natural  hihtory);  r 
Weyenbergh,  professor  of  zi)6logy  at  the  Univ< 
Cordoba,  during  a  visit  to  ills  home  in  Ilollui 
Fred.  Gustave  Ilenle,  pliysiolngitt  and  anato: 
Berlin,  May  18,  in  his  seventy-sixth  year;  D: 
ard  Bohm  of  Berlin,  African  explorer,  in  liis 
second  year;  Dr.  Carl  Ohrtmann,  matheinati' 
Berlin,  April  22;  T.  R.  Peale,  entomologist,  i 
adelpliia,  March  13;  C.  Cornelius,  entomolo 
Elberfeld,  April  1,  in  his  eightieth  year;  J.  P. 
sen,  at  Thistlidt,  Jutland,  April  30;  Prof. 
Panum,  pliysiologist,  at  Copenhagen,  May  I, 
sixty-sixth  year;  Paul  Desains,  physicist,  at 
May  3;  Dr.  K.  .1.  Aiidrae,  professor  of  roiii 
and  paleontology  at  the  University  of  Bonn,  al 
May  8;  Mr.  William  Ladd,  the  well-known  sc 
instrument-maker,  in  liis  seventy-first  year; 
von  Schlagintweit,  professor  of  geography  ai 
nology  at  the  University  of  Giessen,  in  his  fifl 
year. 

—  Dr.  Herman  Koch,  the  bacteriologist,  lis 
created  prufessor  in  the  University  of  Berlin. 

—  Last  year  was  a  tolerably  productive  one 
collectors  of  prehistoric  remains  In  Swiiz 
The  water  of  the  lakes  was  almost  constantly 
the  highest  levfl,  which  is  the  most  favorab 
of  things  for  explorations  around  the  lake-dw 
The  remains  discovered  belong  mostly  to  the 
period;  and  the  chief  localities  in  which  the 
found  were  L^l'c  Neuch&tel,  and  the  settlein 
Walleshofen  near  Zurich,  ilie  latter  of  which 
only  station  of  the  bronze  period  yet  known  i 
em  Switzerland.  Amongst  tlie  most  rein.-i 
articles  discovered  at  this  settlement  in  1S)S4 
splendidly  preserved  bronze  sword,  several  do; 
bronze  hatchets,  bracelets,  etc.  Of  the  rem: 
the  stone  period  discovered  in  the  same  ye: 
most  notable  are  those  obtained  at  Robeiiliau> 
eluding  several  pretty  knifc-handlcs  made  ol 
some  excellent  specimens  of  meclianical  in( 
such  as  thread,  woven  fabrics,  fishing-nets,  t-tc 
ears  of  barley  and  wheat,  one  being  a  specimen 
rare  Triticum  turgidum. 

—  The  sultan  of  Zanzibar  claims  the  whok 
from  Cape  Dclgado  to  the  mouth  of  the  river 
which  is  on  tlie  equator.  Nevertheless,  the  (i 
explorers,  the  brothers  Denhardt,  have  plant' 
German  flag  at  Vitu,  thirty  German  mlios  so 
the  river  Juha,  and  six  miles  Inland.  The  ox| 
report  the  district  as  fertile.  A  German  si|u 
consisting  of  three  frigates  and  two  trans]ioi- 
been  sent  to  the  coast  of  Zanzibar  to  protect  tli 
annexatiim;  to  which,  of  course,  the  sultan  o 
Three  German  exploring  expeditions  liave  a 
started  fiom  Vitu  for  the  interior  of  Africa. 
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A    WESTERN  SCHOOL   OF  BOTANY. 

In  anticipation  of  the  ftiU  development  of 
bis  Doble  foundation  for  bolany  and  horticul- 
tnre  at  St.  Louis,  Mo.,  Mr.  Henry  Shaw,  the 
venerable  founder,  has  speciallj-  endowed  a 
school  of  botany  in  Washington  university, 
which  will  for  the  present  be  serv'ed  by  a  pro- 
fessor and  a  laboratory  assistant.  Professor 
William  Trelease  of  the  Wisconsin  state  uni- 
versity, a  doctor  of  science  of  Harvard,  has 
been  called  to  this  chair ;  and  we  understand 
that  he  will  accept  this  hopeful  position. 
When,  in  the  course  of  time,  the  Missouri 
botanic  garden,  which  Mr.  Shaw  originated, 
and  has  for  many  years  so  sedulously  nour- 
ished and  sui)portcd.  conies  with  its  generous 
endowment  into  completer  connection  with  this 
school  of  botany,  it  will  be  seen  that  this 
central  city  iu  the  valley  of  the  Mississippi, 
bappily  pUccd  for  the  purpose,  is  to  have 
within  its  bounds  nn  ample  establishment  for 
the  promotion  of  botany  and  its  dependent 
branches  (such  as  arboriculture  and  horticul- 
ture), in  the  way  of  scientific  advancement  as 
well  as  of  practical  and  educational  teaching. 

We  understand  that  a  laboratory  and  its 
appliances,  sufficient  for  the  present,  will  be 
supplied  at  once  at  the  university  in  the  city. 
Bat  eveotnalh'  the  principal  work  of  the  school 
will  probably  be  carried  on  at  the  garden  at 
Tower  Grove,  adjacent  to  the  park  (a  gill 
of  Mr.  Shaw  to  the  city),  which  of  itselt 
will  ncarl}'  serve  for  an  arboretum.  Here  an 
adequate  botanical  library  and  an  herbarium 
(both  essentials)  will  doubtless  be  provided : 
we  believe  there  is  already  a  foundation  for 
tiiem.  And  so,  if  Mr.  Shaw's  long-cherished 
inlootions  and  bountiful  provisions  are  wisely 

rriod  into  effect,  the  citj-  in  which  Eiigel- 
Ijnanu,  alone  and  unaided,  pursued  his  botun- 
vo.  m.-i8w. 


ical  investigations  for  a  lifetime,  may  before 
long  rejoice  in  the  possession  of  much  better 
facilities  and  larger  means  for  botany  than  any 
other  part  of  our  country  has  now,  or  is  likely 
to  liave.  May  the  success  of  the  new  school 
of  botany  be  commensurate  with  such  advan- 
tages ! 


SANITATION  AND  SCIENCE. 

Pbactical  sanitation  is  devoted  to  the  pre- 
vention, avoidance,  or  destruction  of  the 
causes  of  disease  and  death,  and  is  founded  on 
our  knowledge  of  these  causes.  This  knowl- 
edge is  the  scientific  aspect  of  hygiene,  or  what 
man}'  call  sanitary  science.  It  is  at  present 
very  fragmentary  and  imperfect.  Our  powers 
of  prediction  as  to  the  effect  which  certain  cir- 
cumstances will  produce  on  the  health  of  an 
individual  or  a  community  are  limited,  and 
in  many  cases  we  cannot,  with  any  approach  to 
scientific  precision,  explain  why  a  given  local- 
ity is,  or  is  not,  unhealthy.  The  first  step 
towards  a  scientific  investigation  of  a  phenom- 
enon must  be  the  verification  of  its  existence  ; 
but  in  much  the  larger  portion  of  this  country 
we  can  obtain  little  positive  information  as  to 
the  extent  to  which  the  inhabitants  of  a  given 
place  are  liable  to  special  forms  of  disease,  or 
even  as  to  the  death-rate  to  which  they  are 
subject. 

Until  within  a  comparatively  recent  period, 
the  method  which  has  been  almost  exclusively 
employed  in  the  investigation  of  problems  of 
public  hygiene  has  been  that  of  observation  of 
general  and  special  mortality  rates  in  different 
communities,  and  of  endeavoring  to  connect 
the  results  of  such  observations  with  the  cir- 
cumstances of  the  environment  in  order  to 
discover  the  causal  relation  between  the  two. 
But  in  such  complicated  biological  problems  as 
these,  in  which  the  result  observed  may  depend 
on  the  concurrence  of  many  causes  or  circum- 
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stances,  it  is  usaally  very  di£Scalt,  and  often 
impossible,  to  obtain  precise  knowledge  by 
mere  observation  of  results,  even  when  such 
observation  can  be  made  accurately.  The 
most  rapid  and  satisfactory  progress  is  made 
when  we  can  subject  the  problem  to  the  test  of 
experiment,  and,  by  varying  the  conditions  at 
our  pleasure,  can  thus  determine  those  which 
are  essential  to  any  particular  result  which  may 
appear. 

This  experimental  method  is  now  being  ap- 
plied to  sanitary  questions,  and  especially  to 
those  connected  with  the  prevention  or  sup-* 
pression  of  the  infective  or  spreading  diseases, 
which  are  those  of  most  interest  in  public 
hygiene.  We  can  now  study  the  causes  of 
splenic-fever,  erysipelas,  infectious  pneumonia, 
tuberculosis,  glanders,  and  probably  cholera, 
in  the  laboratory  as  well  as  in  the  sick-room ; 
their  causes  may  be  cultivated,  like  plants, 
and  the  effects  of  various  foods,  temperatures, 
etc.,  upon  them  determined ;  and  the  efiQcacy  of 
means  proposed  for  eradicating  them  may  be 
tested  by  direct  experiment. 

It  is  true  that  as  yet  comparatively  few  dis- 
eases can  be  thus  investigated  ;  because  for  the 
majority  we  have  not  yet  found  any  animals, 
other  than  man,  who  are  susceptible  to  them, 
and  we  cannot  use  man  for  inoculation  experi- 
ments. We  cannot  say  whether  we  have  pres- 
ent in  a  specimen  of  water  or  a  piece  of  clothing 
the  specific  cause  of  typhoid-fever,  or  of  yel- 
low-fever, or  of  scarlet-fever,  except  by  tests 
applied  to  man ;  and  hence  we  can  only  surmise 
with  more  or  less  probability  as  to  whether 
such  causes  exist  in  a  given  well,  or  ship,  or 
bale  of  rags.  Nevertheless,  the  progress  has 
been  so  great  during  the  last  five  years,  that 
we  have  every  reason  to  hope  that  science  will 
before  long  be  able  to  use  her  right  hand 
(experiment)  to  aid  her  left  hand  (observa- 
tion) in  unravelling  not  a  few  of  these  tangled 
skeins. 

It  is  no  longer  a  satisfactory  explanation  of 
an  outbreak  of  diphtheria  or  typhoid  to  say 
that  the  place  was  filthy :  if  that  were  a  suf- 
ficient cause,  there  are  few  towns  that  would 
not  soon  suffer  from  epidemics  of  these  dis- 


eases. The  apparent  anomalies  in  the  distri- 
bution of  disease,  which  are  apparent  to  every 
one  who  has  investigated  the  subject,  — the 
good  health  of  persons  who  work  in  the  midst 
of  offensive  effluvia  and  typical  filth,  the  prog- 
ress of  an  epidemic  along  one  side  of  a  street 
while  the  other  side  is  ftee  from  disease,  the 
people  who  drink  dilute  sewage  with  impunity 
and  enjoyment,  —  all  these  things  are  illustra- 
tions of  our  own  ignorance,  and  not  of  varia- 
bility in  natural  law,  to  which  all  alike  must  be 
subject. 

For  every  person  wto  is  affected  with  ty- 
phoid, or  cholera,  or  tubercle,  there  are  fifty 
who,  so  far  as  we  can  see,  have  been  exposed 
to  the  same  causes,  and  remain  unaffected. 
It  is  easy  to  find  instances  where  children  have 
slept  with  others  affected  with  scarlet-fever 
without  contracting  the  disease.  We  cannot 
say  to  a  person,  "  If  you  let  your  child  visit  his 
playmate  sick  with  scarlet-fever,  he  will  con- 
tract the  disease:  "  we  can  only  say  that  it  is 
very  probable  that  he  will  do  so.  In  like 
manner,  we  cannot  say  to  the  inhabitants  of  a 
town  or  village  where  the  wells  are  within  a 
few  yards  of  leaky  privy-vaults, "  You  will  have 
typhoid  or  cholera :  "  the  probabilities  may  be 
only  one  out  of  four  or  out  of  ten  that  this  will 
happen. 

Sensible  people  take  some  precautions  when 
their  cattle  are  in  such  danger:  they  insure 
their  houses  and  bams  against  much  smaller 
probabilities  of  loss,  but  they  have  not  yet 
learned  that  it  also  pays  to  insure  against 
disease. 

This  instruction  must  be  given  them,  not  in 
the  form  of  spasmodic  declamation  and  vague 
threats,  but  as  clear,  definite  information,  dis- 
tinguishing carefully  between  that  which  is 
known,  or  sanitary  science,  and  that  which  is 
only  more  or  less  probable ;  and  scientific  in- 
vestigators, whether  chemists,  geologists,  biol- 
ogists, or  physicians,  must  all  aid  in  the  work. 
Their  special  knowledge  gives  them  power, 
and  it  also  imposes  on  them  responsibility,  — 
a  responsibility  which,  if  neglected,  may  result 
in  crippling  their  chosen  work  and  filling  their 
own  homes  with  sorrow. 
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'QUARANTINES  AND  THEIR  SCIENTIFIC 
VALUE. 

Thk  oiill)rcak  of  cholera  in  Europe  during 
the  past  summer  has  unturally  awakened  n 
lively  interest  in  precnutionarj-  measures  to 
prevent  iU  access  to  this  country.  The  cx- 
(lerienee  of  all  epiilemica  shows  that  among  the 
^ckitif  unri  Grst  obstructions  suggested  is  tiint 
of  quarantines.  From  their  early  application 
ttgainst  the  progress  of  plague  in  Italy,  to  their 
latest  use  during  the  past  summer  to  prevent 
the  intro<luction  of  cholera  in  Spain  and  Italy, 
this  institution  has  met  with  indifTerenl  success 
in  preventing  the  spread  of  an  epidemic ;  so 
that  to-day  the  [iracticjil  question  of  its  enicwcy 
remains  still  unsettled  in  the  minds  of  many. 
Indeed,  there  is  a  large  and  influential  number 
who  inveigh  against  all  quarantine  measures 
'  as  useless  in  a  sanitary  point  of  view,  and  as 
causing  nee<lless  obstructions  to  the  free  inter- 
course of  persons  and  commerce.  It  will  be 
the  object  of  this  paper  briefly  to  review  the 
l)Oi»ition,  and  establish,  if  possible,  a  reliable 
stand-point  from  which  the  work  of  sanitari- 
ans may  be  rationall}-  carried  on. 

To  approach  the  subject  properly,  we  must 
first  disabuse  our  minds  of  many  European 
prejudices  and  ideas.  So  much  of  our  medi- 
cal literature  comes  from  these  sources,  that 
we  insensibly  adopt  conclusions  drawn  from 
theiie  writings,  without  considering  the  ditfcr- 
ences  of  geographical  {wsition,  and  the  facility 
which  this  gives  us  of  employing  measures 
which  may  be  impracticable  in  most  of  the 
Euroi>ean  countries.  While  this  would  emi- 
nently be  the  case,  even  were  the  conclusions 
reached  l\v  European  governments  founded  on 
tlic  recognized  natural  history  of  epidemics, 
another  element  of  distrust  is  presented  when 
we  know  that  other  factors  enter  into  and  bias 
their  writings. 

Governmental  jealousies,  geographical  posi- 
tions, impeded  commercial  relations,  the  dilfl- 
ciilty  of  demonstrating  an  intangible  element, 
with  the  consequent  contrariety  of  opinions, 
have  each  and  all  tended  to  i)erpetuate  the  di- 
vcrsil}"  of  measures  taken  bj'  different  govern- 
ments to  obstruct  the  progress  of  a  scourge. 
Tbo  several  intcrnation."4l  sanitary  congresses 
which  have  fi'om  time  to  time  been  held  since 
the  outbreak  of  the  first  cholera  ei)idemic  in 
\H'M,  have  rarely  been  harmonious  in  aelion, 
aiJnpltng  their  conclusions  mostly  by  a  majoritv 
vote,  or,  if  harmonious,  the  governments  they 
represented  have  often  failed  through  interested 
motives  to  give  tliem  cordial  force  and  effi- 
cioncy.  Particularly  is  this  notable  with  the 
Englisb.     Cholera  is   endemic   upon    a   large 


area  of  her  richest  possessions.  Her  commer- 
cial relations  with  these  countries  are  constant 
and  immense.  Any  action  taken  to  repress 
the  spread  of  cholera  must  contravene  more  or 
less  these  relations,  and  is  met  either  by  eva- 
sion, or  distinct  refusal  to  adopt  such  action. 

llermedicjjl  rncn  insensibly  imliibe  the  same 
spirit ;  and  we  find  her  medical  literature  teem- 
ing with  articles  on  '  epidemic  influence,'  '  non- 
contiigiousness  of  cholera,'  the  '  non-elUciency 
of  quarantine,'  '  cholera  purely- a  filth  disease,' 
etc. 

While  there  is  much  in  these  writings  which 
should  command  respect  and  attention,  ])artic- 
ularly  in  all  that  pertains  to  local  sanitation, 
we  should  notice  that  their  principal  value  lies 
in  restricting  and  jugulating  a  scourge  once 
admitted,  rather  than  preventing  in  the  first 
instance  it»  ingress  to  the  countrj'.  The  geo- 
graphical fwsilion  of  the  different  nationalities 
of  Euroiie  with  respect  to  one  another  pre- 
cludes the  application  of  the  principles  of 
quarantine  as  understood  in  this  country. 
Land  quarantines  have  alwa3-s  proved  ineffect- 
ual :  and  there  is  but  one  spot  where  quaran- 
tine applied  to  vessels  can  hope  to  be  effectual 
against  the  incursion  of  cholera ;  that  is  the 
one  established  within  the  past  few  years  at 
the  island  of  Camaran,  at  the  entrance  of  the 
Red  Sea.  In  a  paper  recently  publishetl,  I 
have  detailed  the  principles  and  purposes  which 
actuated  the  European  international  sanitary 
commission  in  its  establishment.*  If  tlie  regu- 
lations established  at  this  point  are  faithfully 
carried  out,  the  danger  from  cholera,  so  far  as 
its  transportation  b}*  Mohammedan  pilgrims  is 
concerned,  should  be  effectually'  prevented. 

Before  making  our  estimate  of  the  efficiency 
of  quarantine  measures  to  prevent  the  incur- 
sion of  an  epidemic,  we  must  consider  for  a 
moment  the  [Mssitiou  of  this  countr}-  with  ref- 
erence to  the  two  great  scourges  which  it  is 
desired  to  contravene.  In  no  part  of  this 
country  are  cholera  or  yellow-fever  endemic : 
neither  can  reach  our  shores  except  through 
the  intervention  of  shipping.  The  time  of 
transit  from  Europe  is  longer  than  the  incuba- 
tive period  of  cholera ;  to  all  northern  jwrts, 
from  Havana,  it  is  nearly  equal  to  the  incu- 
bative stage  of  yellow-fever :  disease,  there- 
fore, contracted  before  going  on  the  ship, 
would  be  develo|)ed  before  arrival  at  our  iK)rts. 
We  shall  see,  when  we  speak  of  the  detail  of 
measures  for  repression,  that  a  vessel,  so  far 
from  being  unfavorable,  is  really  an  efllcient 
spot  to  jugulate  cholera.  The  same  rule  does 
not  apply  to  yellow-fever. 

>  Maw-York  Medical  rtcorJ,  April  II,  IIU. 
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But  what,  then,  is  quarantine  as  understood 
in  this  country?  Is  it  mere  blind  repression, 
established  through  the  instinct  of  fear,  and 
calculated  to  obstruct  all  intercourse  among 
nations,  both  personal  and  commercial  ?  Deal- 
ing with  intangible  agencies,  is  it  equally  vague 
in  its  principles  of  repression?  The  term  is 
an  unfortunate  one ;  for  it  naturally  carries  us 
back  to  the  derivation  of  the  word,  with  all  its 
inconveniences  and  sufferings  of  detention,  its 
useless  and  blind  precautions,  its  superstitions 
and  silly  forms  as  practised  for  centuries  in 
the  south  of  Europe,  and  as  enforced  in  Spain 
and  Italj'  even  during  the  past  j'ear.  It  has 
no  such  meaning  to-day,  but  comprises  the 
whole  series  of  measures,  hygienic  as  well  as 
restrictive,  employed  to  contravene  the  incur- 
sion of  an  epidemic.  Ttiese  are  not  limited  to 
those  taken  at  the  port  of  arrival  of  a  vessel, 
but  include  those  which  in  my  judgment  arc 
far  more  important,  —  the  inst>ection  of  pas- 
sengers and  luggage  before  embarkation,  the 
systematic  inspection  of  passengers  in  transit, 
and,  finally,  their  observation  and  inspection 
on  arrival  at  port.  The  underl3-ing  principles 
upon  which  its  workings  are  based,  are  the 
modes  of  transmission,  and  the  period  of  in- 
cubation of  the  disease  to  be  contravened.  In- 
telligent quarantine,  while  working  on  these 
principles,  will  vary  the  details  according  to 
the  locality  to  be  protected,  and  the  particular 
disease  to  be  excluded.  The  series  of  measures 
necessary  to  repress  cholera  would  in  no  wa3-  be 
applicable  to  the  exclusion  of  yellow-fever,  for 
they  are  transmitted  bj-  wholly  different  agen- 
cies. Cholera,  while  the  most  pandemic  of  all 
epidemics,  is  also  among  the  most  contagious, 
or,  rather,  secondar}'  influences  enlarge  widely 
the  sphere  of  the  contagious  influence ;  while 
yellow-fever,  limited  to  certain  zones  aud  al- 
titudes, is  non-contagious,  its  transmission 
depending  wholly  njxin  the  surroundings  of 
man.  Strange  as  may  seem  the  assertion,  a 
ship  shouUl  lie  one  of  the  best  places  to  jugulate 
cholera  ;  for  if  due  precautions  of  cleanliness, 
and  disinfection  of  discharges,  are  promptly 
made,  wc  avoid  the  secondary  sources  which 
arise  from  soil  and  contaminated  water.  On 
the  other  hand,  yellow-fever,  appearing  on  ship- 
board, cnn  have  no  ending,  so  long  as  there  is 
ft-esh  material  ujwn  which  to  feed,  short  of 
seeking  a  zone  where  it  loses  its  virulence,  or 
discharging  the  vessel,  and  subjecting  it  to  the 
most  minute  cleansing  and  purification. 

In  an  article  of  this  kind,  it  is  unnecessary 
to  recite  the  details  of  measures  of  repression 
of  the  two  diseases,  based  on  the  above  prin- 
ciples.    I  have  already  done  so  in  the  article 


'  Quarantine,'  in  Buck's  '  Hygiene,'  and  the 
paper  referred  to,  lately  published  in  the 
Medical  record.  There  are,  however,  two  or 
three  points  to  which  it  is  well  to  refer,  and  the 
discussion  of  which  may  correct  popular  mis- 
apprehensions. I  have  stated  that  the  time  of 
transit  from  European  countries  to  our  shores 
is  longer  than  the  incubative  period  of  chol- 
era. If,  therefore,  by  careful  inspection  of 
all  soiled  clothing  at  the  |x>int  of  departure, 
this  factor  for  conveying  the  disease  is  elim- 
inated, we  have  only  to  watch  the  develop- 
ment on  shipboard  of  such  coses  as  may 
have  acquired  the  disease  before  coming  on 
the  vessel.  The  moment  a  case  is  recog- 
nized, or  even  suspected  from  any  diari'hoeal 
discharge,  it  should  be  promptly  isolated,  at- 
tendants quarantined,  discharges  at  once  dis- 
infected, all  soiled  clothing  promptly  destroyed, 
attendants'  hands  washed  for  the  slightest  stain, 
and  it  would  be  promptly  suppressed.  There  is 
here  but  the  primary  factor  with  which  we  have 
to  deal.  The  secondary  ones,  of  contaminated 
water,  floating  germs,  and  conditions  of  the 
soil,  are  absent.  If  efficient  measures  are 
taken,  a  ship  should  be  a  favorable  place  to 
repress  the  disease.  It  would  remain,  then, 
for  the  land  quarantine  to  maintain  the  vessel 
under  observation  for  the  requisite  time  to 
determine  that  no  new  cases  occur.  A  series 
of  measures  which  would  suggest  themselves 
promptly  to  any  health-officer  should  be  taken  ; 
such  as  the  removal  of  all  from  the  vessel 
to  a  spot  of  absolute  isolation,  the  thorough 
cleansing  and  disinfection  of  all  the  cabins, 
linen,  etc. 

While  yellow-fever  may  be  transmitted  bj^ 
any  of  the  surroundings  of  an  individual,  its 
favorite  habitat  is  in  the  filth  which  accumulates 
in  the  bilge  of  a  vessel.  Nothing  short  of 
reaching  this  filth,  and  removing  it  with  the 
most  scrupulous  care,  can  insure  a  protective 
influence.  Disinfectants,  fumigations,  great 
heat  in  its  various  applications,  are  but  secon- 
dary adjuvants,  to  be  employed  only  after  most 
scrupulous  cleanliness  has  been  effected.  I 
believe  in  the  efficiency  of  quarantine,  if  the 
measures  recited  cursorily  above  are  rigidly 
carried  out.  They  are  measures  to  which  the 
most  minute  attention  must  be  given  in  every 
detail.  The  neglect  to  carry  out  any  single 
provision  will  cause  failure,  and  throw  discredit 
upon  the  system. 

It  is  a  subject  of  interest  to  consider  the  in- 
fluence of  steam-navigation  upon  the  dissemi- 
nation of  cholera  and  yellow-fever.  As  neither 
disease  travels  faster  than  man  himself  (for 
I  discard  the  theory  of  '  epidemic  influence  '), 
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it  would  seem,  at  first  \-iew,  that  the  increased 
rapidity  of  travel  would  also  disseminate  more 
rapidly  the  scourges  ;  and  yet  it  has  seemed  to 
me  the  practical  working  is  the  reverse.  Those 
familiar  with  the  history  of  cholera  among  the 
.Mobammcdiin  pilgrims  are  aware  that  since 
Ihe  abolition  of  caravans,  and  the  transporta- 
tion of  pilgrims  by  steamers,  very  many  fewer 
cases  of  cholera  occur  at  Mecca,  and  along 
the  land  route  from  Dejeddab.  It  is  because 
all  are  kept,  so  to  speak,  in  a  certain  lane, 
where  they  are  under  constant  obser\'ation  ; 
their  food  and  hygienic  surroundings  are 
more  carefullj-  regulated ;  and  cases  occurring 
can  be  promptly  treated  and  guarded.  The 
same  is  true  of  steamers  bringing  emigrants 
to  this  countrj-.  With  competent  medical  of- 
flcera,  isolated  hospitals,  absolute  cleanliness 
of  attendants,  and  prompt  disinfection  of  dis- 
charges, the  disease  should  be  limited  to  those 
who  had  contracted  it  before  coming  on  board, 
and  virtually  suppressed  by  the  time  of  their 
arrival  at  any  one  of  our  seaports. 

This  influence  of  steam-communication  is 
more  striking,  though  in  a  dilferent  way,  with 
reference  to  yellow-fever.  In  the  great  majori- 
ty of  cases,  the  vessel  is  the  means  of  transpor- 
tation ;  and  the  particular  place  of  preference 
for  the  poison  is,  as  stated  above,  in  the  filth 
which  accumulates  in  the  bilge.  In  sugar  and 
milado  carrying  vessels,  this,  in  a  tropical  cli- 
mate, soon  develops  fermentative  action.  Until 
within  a  few  j-ears,  the  commercial  history  of 
vessels  trading  with  yellow-fever  p>orts  has  been 
as  follows :  A  European  cargo  is  taken  to  Ha- 
vana, discharged,  and  the  vessel  lies  an  indefi- 
nite time  empty  in  an  infected  [tort,  seeking 
a  charter  for  some  seaport  in  the  United 
States.  No  particular  precautions  of  clean- 
Uuess  are  taken,  either  as  regards  the  vessel 
or  the  crew.  In  most  cases  the  fever  appears 
^  while  lying  in  port.  A  cargo  is  at  length 
k  obtained,  which  adds  to  the  filth  of  the  bilge 
^Lalready  infected.  A  better  nidus  for  the  prop- 
^^Aktion  of  the  poison  could  not  be  formed  ; 
^^^Bd  under  a  tropical  sun,  sealed  hatches,  and 
stagnant  air,  it  intensifies  with  great  rapidity. 
An  experience  of  several  years  showed  that 
the  majority  of  cases  brought  to  the  port  of 
New  York  were  on  vessels  of  this  character. 
Witliin  the  past  ten  years  a  radical  change  has 
been  going  on,  and  steam-transportation  has 
largfiy  n-placed  sailing-vessels,  and  with  it 
has  been  a  large  diminution  in  the  num- 
■  the  cases  of  ^"ellow-fever.  Steamers  be- 
long to  regular  lines,  which  make  frequent  and 
rt'gular  trips,  remain  but  a  short  time  in  port, 
and  are  therefore  rarely  infected.     Being  of 


iron,  their  construction  enables  one  to  reach 
the  bilge  with  facility,  while  the  steam-pump 
flushing  it  keeps  it  clean  :  there  is  no  wood  to 
saturate  and  become  infected.  A  steamer, 
too,  carries  the  cargo  of  several  sailing-vessels, 
and  lessens  the  risk  in  that  proportion.  So 
far,  then,  from  the  rapidity  of  steamers  facili- 
tating the  spread  of  cholera  and  yellow-fever, 
they  have  been  the  means  indirectly  of  retard- 
ing both. 

It  could  also  be  easily  shown  that  the  long 
antagonism  between  commerce  and  quarantine 
has  entirely  passed  away.  Instead  of  vessels 
riding  an  indefinite  quarantine,  our  knowledge 
of  the  natural  history  of  the  two  diseases  tells 
us  that  the  sooner  a  vessel  is  emptied,  the  less 
the  danger  of  transmission  of  disease.  Vessels, 
therefore,  in  quarantine,  are  returned  to  com- 
merce sooner  than  if  they  went  to  dock,  and 
discharged  through  the  usual  routine. 

S.  OAKJ-Enr  VASDKKroEL,  M.D.,  LL.D., 
Pro/et»or  0/  hyyitne,  medical  liepartment, 

Unltertilv  qf  th«  city  <jf  Nev  Tork. 


HOW   TO  DEAL  WITH   YELLOW-FEVER, 

In  closing  a  report  on  the  yellow-fever  epi- 
demic of  1873,  made  in  response  to  a  resolu- 
tion of  the  U.  S.  senate,  the  present  writer 
used  the  following  language  :  — 

"  It  may  dnall;  be  added,  that,  In  the  absence  of 
other  adequate  cause,  the  eradual  narrowing  of  the 
yellow-fever  zone  in  the  United  States  during  the 
past  fifty  years  —  say,  from  the  time  when  leases  in 
JJew-York  City  frequently  contained  a  provision  for 
reducing  the  rate  of  rents  in  the  event  of  a  depres- 
sion of  business  from  the  advent  of  cholera  or  yel- 
low-fever—  may  be  fairly  claimed  for  the  sanitarian 
and  his  efforts;  and  that  in  such  efforts  lies  all  there 
is  of  promise  for  the  future  In  dealing  with  yellow- 
fever.'" 

This  was  written  before  the  brilliant  results 
of  the  investigations  of  Pasteur  and  Koch  had 
opened  up  the  tempting  field  which  Ferran  and 
Domingos  Freire  already  claim  to  be  success- 
fully cultivating.  It  maj-  be  that  these  gen- 
tlemen have  actuall}-  accomplished  —  the  one 
for  cholera,  and  the  other  for  yellow-fever  — 
what  .Jenner,  Pasteur,  and  Koch  have  done 
for  other  diseases ;  and  although  this  is  not 
3-et  proven,  and,  in  the  nature  of  the  case,  will 
require  considerable  time  to  demonstrate,  there 
is  scientific  ground  for  believing  that  immu- 
nit}'  against  these  pestilences  will  eventually 
be  secured  through  a  process  analogous  to  that 
by  which  vaccination  has  disanned  small-pox 
of  its  terrors.  Until  that  desideratum  is 
reached,  however,  the  precautions  which  should 
be  taken  to  provide  against  yellow-fever  will 
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continue  (o  \ie  those  indicated  in  the  sentence 
above  quoted. 

Wliatcver  the  yellow-fever  poison  may  ulti- 
mately prove  lo  1)0,  enough  is  already  known 
of  its  clmracleristics  and  limitatious  to  cnahlc 
UB  to  formulate  spcciGc  measures  of  such  pre- 
caution. For  practical  puri)oscs,  we  are  not 
concerned  with  the  man\'  theories  regarding  its 
oriijin,  —  whether  it  was  Orst  engendered  ilur- 
ing  the  horrors  of  the  '  middle  passage '  in 
the  hold  of  an  African  slaver,  or  in  the  putre- 
faction of  the  abundant  marine  life  of  the  Sar- 
gossa  Sea,  or  by  the  action  of  atmospheric 
forces  i)ecnliar  to  the  equatorial  Atlantic,  or 
by  the  spontaneous  development  of  a  specific 
organism.  It  ia  sufllcient  to  know  that  there 
is  such  a  ]x>ison,  and,  1",  that  while  it  does 
not  originate  in  this  country,  it  may  be  con- 
veyed from  place  to  place ;  2°,  that  it  is  a 
poison  of  considerable  specific  gravity,  infect- 
ing liie  lowest  stratum  of  the  atmosphere,  and 
possesses  great  tenacitj",  clinging  to  surfaces  ; 
8°,  that  it  flourishes  aniidst  filth,  under  certain 
conditions  of  temperature  and  moisture;  and, 
4°,  that  the  disease  which  it  produces  is  essen- 
tially one  of  cities  and  crowded  iwpulations. 

Upon  these  characteristics  must  be  based  the 
precautions  to  be  enforced,  and  first  with  re- 
gard to  communication  with  places  where  the 
disease  is  endemic.  A  quarantine  of  absolute 
exclusion  is  demonstrably  impracticable,  owing 
mainly  to  the  many  facilities  which  steam  en- 
ables commerce  to  command.  Much,  however, 
may  be  done  in  this  direction  by  a  quarantine 
of  inspection  and  sanitation.  To  this  end  it  is 
necessary,  that,  within  the  geographical  limits 
where  yellow-fever  may  become  epidemic  in 
the  United  States,  a  system  of  sanitary  super- 
vision over  personal  and  commercial  inter- 
course with  places  where  the  disease-  exists 
endemically  be  established  and  maintained 
during  the  season  when  the  atmospheric  condi- 
tions necessary  to  its  epidemic  spread  obUiiu 
in  this  country.  This  would  dictate  specifi- 
cally that  such  supervision  over  conmjerce  with 
South-American  jjorts  lying  north  of  22°  south, 
with  the  West  Indies  and  the  Bahamas,  and 
with  the  east  coast  of  Mexico,  should  begin  in 
April  at  theGulf  and  South-Atlantic  ports,  and 
In  May  at  ports  north  of  32°  or  33°  north, 
and  should  continue  until  the  close  of  October 
and  September  respectively.' 

*  Of  ft  fiandrfd  and  flcvcnty-foor  cpldemlciit  of  which  thr  date 
of  bcfftnnlng  hju  been  accumely  recorded,  t)iroo  betrnit  fu  May  In 
plHCM  »ouUi  of  InUtudt*  33"  iiurth,  but  none  enrlU-r  ihaii  JuDt-  in 

SIboci  north  of  < 'hArlfatoii  (32*  40'  north)  :  four  bi'Knu  ui  Inte  %» 
iclober  In  the  former,  but  none  hiter  than  Beptciubcr  In  the  lat- 
ter. Hence  aouLli  of  Charlevlon  the  danger  acoMon  bcffln^  In 
April,  mod  ends  in  October;  north  of  CharlcAtouit  beginiiln  Mny, 
Mid  eod«  Id  Beptcmber. 


The  supervision  should  consist  of  an  inspeo- 
f  iou  of  every  vessel  arri\  ing  from  the  region 
Bpeciflcd,  and  of  treatment,  which  will  vary,  1°, 
with  the  actual  sanitary  condition  of  the  vessel, 
her  cargo,  belongings,  and  personnel,  includ- 
ing in  the  sanitary  condition  the  facts  as  to 
age,  material,  antl  previous  yellow-fever  his- 
tory;  2°,  with  the  sanitary  statusof  the  |)ortof 
departure  ;  and,  3',  with  the  oliiiialic  and  other 
conditions  of  the  port  of  arrival.  Within  the 
limits  assigned  t«  this  pai>er,  it  is  not  possible 
to  enter  into  the  details  of  this  treatment. 
They  are  well  understood  by  practicil  sanitari- 
ans, and  their  suflleiency  has  bipen  tlemonslrated 
by  the  inspection  services  of  the  National 
board  of  health  and  the  SanitaiT  council  of  tho 
Mississippi  valley,  as  well  as  in  the  quarantine 
practice  of  the  jjort  of  New  York  and  else- 
where ;  while  a  practical  test  of  their  value  for 
the  jjiotection  of  the  port  of  New  Orleans  fs 
now  being  m.ide  by  the  Louisiana  state  Iward 
of  health.  The  characteristics  of  the  poison, 
as  set  forth  in  the  second  and  third  proposi- 
tions, will  indicate  what  methods  of  treatment 
by  disinfection  and  cleansing  are  necessary.' 

But  no  matter  how  perfect  such  a  sy^stera  ol 
sanitary  quarantine  may  be  m.ido,  there  is 
always  the  risk  of  the  jxiison  being  introduci-d 
through  some  un8uspectc<l,  and  therefore  un- 
guarded, channel.^  To  meet  this  risk  loads  to 
further  consideration  of  the  third  profiusition, 
—  that  the  poison  flourishes  amidst  filth. 

Whether  the   disease   is  in   its    indigenous 

>  AsAUminfc  that  yellow-fever  U  *'  due  to  a  BpoolAc  CMlM 
which  li»  capable  of  (frowth  and  reproducliun,"  and  which  la 
trausporlable,  not  only  by  adhesion  to  fiurfitce«,  but  In  the  air 
from  an  Infected  locality ;  and  iliul  Ilie  "  growtli  iind  rt'iiroducttoD 
of  IhU  cautte  [I.e.,  the  yellow-fever  pulMjn]  I*  connected  with  the 

Srcaenee  of  tUlli,  in  ifu'  Hunltary  kchao  of  tlmt  word,  Indudlotf 
ccayltt;;  <ir^atilc  mailers  and  defective  vcnlllnlion," —  it  follova 
that  closed  vebiclp»,eoinpartmentA,  or  reccptinl'^.  uml  mli.-le*  yr 
mauce  of  oiaterla]  capable  of  rctainUiK  nir  1  '••, 

folde,  weba,  or  Intemttcu*,  arc  danfTcroun  II'  -  lO 

proportion    ai  their  character,   use,  or  i*tr  -or 

retards  aeration,  and  In  proportion  aa  •ucti  uiLiL-lvit  ur  luutcrlala 
ftirnlNh  orf^anlc  matter  liable  to  decay ;  hence  an  empty  bos- 
car,  ur  the  unveutitated  hold  of  a  veasol  in  ballii'.t,  Trmv  br  the 

meanaof  Inlroducink' the  poison  by  tninaportinc  I  

phere  .  .  .  (extract  from  a  *' Heroorandum  for  \'  nn 

of  arUclefl  oi  inerchnndise  for  Quarantine  i>urpose^.  ^,  \,y 

Ihn  writer,  and  adopted  by  Ihc  Baollary  council  of  Ibu  MImIm'ipdI 
valley,  April  21.  IIMII]. 

It  will  be  scon  from  the  above  that  Ibc  disinfection  iir''c<i«ary 
for  yellow. fever  Is  essentiallv  different  from  ttt''  *.y 

the  recent  Inlcmatliinal   sanitary  conference  at  ill. 

cicnl  fur  cholera.     In  the  report  of  the  coinmitl.  .vii- 

fercnco  on  the  question  of  disinfection,  and  wlii,jlt  embracwa 
auch  eminent  men  as  Koch,  dlernbcrtf,  and  Trotist,  It  is  epeclfl. 
cally  staled  that  *  disinfection  of  merchandise  and  of  the  malla 
Is  unnecessary  .  •  while,  of  almosplieric  dlsinfciliou,  no  tnention 
whatever  Is  made  in  the  report.  That  llie»e  ale  both  easeothkj 
for  yellow-fever,  is.  In  the  opinion  of  the  wrtt<-r,  beyond  qu««. 
lion.  Ills  personal  experience  diirlni;  the  epidrmica  of  I67S-Z9 
Alone  —  notably,  llisl  on  the  reliefboat  Cbanibers,  in  ciinnoctlnn 
with  the  Infection  of  Lieut.  Bcnner  and  others  —  is  to  hlin  nm* 
elusive  on  this  point. 

s  Intercommunication  with  Mexico  by  rail,  for  eiampW, 
aug^-sts  one  mode  which  as  yet  has  not  been  provide, I  mminst  ; 
altbougb  an  cxt^'nsion  of  the  system  of  aanltjin-  .  fg 

railroad  intercourse  is  entirely  feasible,  aa  has  l..  ii,f, 

luK  the  past  few  yrara  by  the  operations  of  ilii         , ^  ^^. 

Tloea  aboTO  referred  lo. 
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borne,  or  imported,  the  testimony  is  uni- 
form that  epidemics  of  yellow-fever  have  their 
starling-points  in  the  lowest,  filthiest  quarters 
of  8oa()ort  towns,  than  which  nothing  can  be 
filthier  or  more  disgusting.  It  can  hardly  be 
necessary  to  dwell  upon  this  point.  With  the 
improvement  in  the  water-side  precincts  of 
New  York,  Philadelphia,  and  other  North- 
Atlantic  seaports,  3'ellow-fever  has  ceased  to 
be  the  devastating  pestilence  whicli  it  was  in 
the  days  of  Benjamin  Rush.  In  those  days  the 
purlieus  of  such  cities  were  little  better  than 
they  now  are  in  the  towns  and  cities  of  the 
Spanish  main,  where  it  still  rages.  In  the  lat- 
ter, it  is  true,  there  is  always  present  the  added 
factor  of  a  favoring  condition  of  temperature  ; 
and,  less  constantly,  this  also  affects  our  Gulf 
and  South-Atlantic  seaports.  But  this  of 
itself  should  be  an  additional  incentive  to  se- 
curing the  best  attainable  sanitary  condition. 
Foul  drains,  filthy  streets,  reeking  gutters, 
neglected  cloacae,  excremeutal  accumulntious, 
ilecumposing  garbage,  rotting  fruit  and  vegeta- 
bles, the  drainage  of  sugar  and  molasses  casks, 
—  the  wonder  to  the  sanitarian,  as  he  views 
such  scenes  for  the  first  time  under  the  tropi- 
cal rays  of  a  summer  sun,  is  not  that  yellow- 
fever  occasionally  occurs,  but  that  pestilence 
in  some  form  is  not  alwa^'s  present.  In  the 
endemic  home  of  yellow-fever,  '  sanitation  '  is 
au  unknown  term  ;  and,  in  the  degree  that  its 
import  is  ignored  along  our  Gulf  and  South- 
Atlantic  coasts,  the  disease  finds  favorable 
conditions  for  establishing  itself  whenever  its 
poison  is  introduced. 

An  obvious  precaution  is  suggested  by  the 
fourth  proixisition,  —  that  yellow-fever  is  a  dis- 
ease of  cities  and  crowded  poi>ulations.'  As  a 
it  is  limited  not  only  to  cities,  but  to 
ly  defined  quarters  of  cities.  The  great 
liOc  gravity  of  the  poison,  and  its  property 
of  clinging  to  surfaces,  are  shown  in  this  hmi- 
of  extension.  Frequently  its  rate  of 
may  be  mathematically  defined,  so 
feet  j)er  day,  independent  of  any  recog- 
nized influence,  excei)t  a  {x?rpendicular  obsta- 
cle. A  boanl  fence  has  been  known  to  stop 
its  progress,  as  in  Mobile  ;  or  a  blulf  bank  to 
hold  it  at  bay  for  weeks,  as  in  Memphis.  Not 
onl}'  do  the  higher  portions  of  a  city  suffer  less 
than  the  lower,  other  things  being  equal,  but 
the  upper  stories  of  individual  houses  are  safer 
tliau  the  lower.  Yellow-fever  is  essentially  a 
local  disease,  its  existence  depending  upon  par- 

1  Urn  ocowloofti  ext«niflon  lo  •mall  pUcM.  and  even  to  plnnui- 

II,... •  -n.i  i^^.tst.  M  ii^.u«r«,  d()c«  Dol  aflect  Ihe  general  accuracy 

icb  cxtcDBlon  occura  only  doling  wldc- 

I'ldemlc*.  wbcn.  It  may  be  Inferred,  tho 

•  ^/^..'..^  >-.<■- -  I.C., -rated  In  auch  quantity  and  Intenally  as  to 

b«  Um  mart  rmdily  uasaplaotcd  from  plao«  lo  place. 


ticular  circumstances  of  place:  hence,  when 
the  disease  manifests  itself  in  a  locality,  the 
imperative  duty  of  the  sanitary  authority  is  to 
remove  from  the  infected  place  (be  it  house, 
street,  ward,  or  quarter)  all  those  susceptible 
to  it,  —  to  depopulate  the  infected  district,  if 
it  tends  to  become  epidemic,  b}'  removal  to 
camp,  if  only  a  few  miles  distant,  as  was  done 
with  such  satisfactory  results  in  Memphis  dur- 
ing the  epidemics  of  1878  and  1879,  and  re- 
peatedly before  that  time  in  the  U.  S.  army. 
The  cordon  aanitaire  may  be  employed  to  pro- 
vent  people  from  going  into  an  infected  dis- 
trict ;  but  with  the  present  resources  of  sanitiry 
science,  and  definite  knowledge  of  this  disease, 
its  use  to  prevent  escape  from  such  a  district 
is  a  barbarism  of  the  same  character  as  the 
old-time  quarantine  of  detention. 

In  a  word,  the  precautions  to  be  taken 
against  yellow- fever  are  the  same  as  those 
which  common  sense  and  experience  have 
shown  to  be  adequate  against  the  other  exotic 
infective  diseases :  to  wit,  a  thorough  system 
of  sanitary  supervision  and  control  of  inter- 
course, both  by  sea  and  laud,  for  the  exclusion 
of  the  specific  poison ;  and,  supplementing 
possible  (if  not  inevitable)  defects  in  this,  the 
destruction  of  the  conditions  necessary  to  the 
life  and  activity  of  the  [>oison  by  general  and 
local  sanitary  effort  within  our  own  territory. 

F.  W.  Reillv. 
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CIHCA GO-RIVER  POLLUTION. 

It  is  worthy  of  note  that  the  first  sanitary 
regulation  made  by  the  authorities  of  the  town 
of  Chicago  had  reference  to  the  protection  of 
the  river  from  pollution.  Nov.  7,  1833,  the 
town  trustees  declared  it  to  be  unlawful  "  to 
throw  or  put  into  the  Chicago  River,  wiiliiu  the 
limits  of  the  town,  any  dead  animal  or  .inirauls, 
under  a  penalty  of  three  dollars  for  every  of- 
fence." More  than  half  a  century  later,  the 
problem  of  establisliing  and  maiutainiiig  an 
inoffensive  condition  of  this  stream  still  de- 
mands the  attention  of  the  sanitarian.  A 
glance  at  the  topography  of  the  region  will 
facilitate  comprehension  of  the  problem,  and 
assist  in  its  solution. 

While  the  western  portion  of  Cook  county 
is  embraced  in  the  general  elope  of  the  water- 
shed of  Illinois  and  tho  interior  system  of 
drainage  of  the  State,  — which  is  to  the  south 
and  west,  and  ultimately  into  the  Gulf  of 
Mexico,  through  the  Mississippi  River,  —  the 
region  of  Chicago,  embracing  the  greater  |)or- 
tion  of  Cook  county,  drains  naturally  into  the 
Gulf  of  St.  Lawrence,  through  the  Great  Lakes 
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and  the  St.  Lawrence  River.  The  site  of  the 
city  was  once  covered  twenty  feet  or  more  by 
the  waters  of  Lake  Michigan,  whose  western 
rim,  at  no  very  remote  jjeriod  of  geologic  time, 
was  some  eight  or  nine  miles  west  of  its  pres- 
ent position  with  reference  to  the  city  of  Chi- 
cago. The  recession  of  the  lake  rcsultcti  in 
the  formation  of  a  series  of  sand-dunes  or 
ridges,  with  intervening  ])ODds  and  lagoons, 
which  gradually-  filled  up  with  the  humus  of 
peat-producing  vegetation.  This  formation 
was  the  original  site  of  the  city,  with  an  average 
elevation  of  only  twelve  feet  above  the  lake, 
and  much  of  it  being  so  low  as  to  be  subject 
to  overflow,  even  by  the  ordinary  variation  of 
the  lake  under  the  influence  of  north  and  north- 
east winds.'  Through  this  low,  flat,  swampy 
plain  there  eventually  cut  its  way  to  the  lake  a 
narrow,  sluggish  stream,  the  present  Chicago 
River.  Forking  about  a  mile  and  a  half  fVom 
its  present  mouth,  its  north  branch  runs  in  a 
direction  generally  parallel  with  the  lake  shore 
for  a  distance  of  some  twenty  miles  ;  while  iU 
south  branch,  after  running  due  south  for  about 
two  miles,  tends  sharpl}'  to  the  south-west  for 
a  mile  or  more,  and  then  divides  into  two 
smaller  branches,  the  western  one  of  which  is 
separated  fh)m  the  Des  Plaines  River  by  a  nar- 
row *  divide  '  of  only  a  few  feet  elevation.  In 
seasons  of  high  water,  this  '  divide  '  was  for- 
merly obliterated  by  the  flow  of  the  Des  Plaines 
into  Lake  Michigan,  and  for  several  years  an 
iirtiticial  communication  has  existed  between 
these  two  streams  through  the  so-called  '  Og- 
den  ditch.'  In  1H4M  the  Illinois  and  Michigan 
canal  was  completed,  connecting  this  south 
branch  of  the  Chicago  River  with  the  Illinois 
River  at  La  .Salle,  ninety -six  miles  south-west ; 
and  in  1871  the  summit-level  of  the  canal, 
twenty-sis  miles  long,  had  been  lowered  from 
twelve  feet  above,  to  eight  feet  and  a  half  be- 
low, the  ordinary  level  of  Lake  Michigan :  so 
that,  theoreticall_v,  the  Chicago  River  now  rises 
in  Lake  Michigan,  and  empties  into  the  Missis- 
sippi throuirli  the  Illinois  and  Michigan  caual 
and  the  Illinois  River.  The  primary  object  of 
the  construction  of  this  canal  was  purely  com- 
mercial, but  it  has  since  become  one  of  tlie 
most  important  factors  in  the  sanitary  welfare 
of  the  city. 

As  the  cholera  epidemic  of  1849-50  led  di- 
rectly to  the  introduction  of  lake-water,  and  the 

■  The  hlghMt  point  above  tbe  level  of  Lake  Wchlgun,  for 
fifteen  mUe«  north, U  only  thirty-elghl  feet;  and  0ouLb.ea«t  for 
the  Bftine  (iutance,  only  iwenty-tliruo  feet.  PirecLly  eoulb  of  the 
eltr,  tbe  lurface  1b  almont  luvel,  tbe  hlgbcHt  point  within  alxtcen 
mile*  being  only  iweolylwo  feet.  Southwell  for  ten  mile*  tbe 
lilcbeat  point  le  only  ten  feet,  where,  at  the  dummlt,  the  watera 
of^ibe  St.  Lawrenoo  run  norlb-uioit,  and  tbuao  of  the  MlttfliMippI 
•outii-weit.  From  the  dummit  there  li  a  gradual  descant,  unUI 
the  ground  li  lower  than  the  lurfaco  of  the  lake. 


foundation  of  what  is,  io  some  respects,  now 
the  most  magnificent  system  of  water-supply 
in  the  world,  so  the  repeated  epidemics  of  chol- 
era and  dysentery  led  to  the  adoption,  in  1856, 
of  a  system  of  sewerage,  which,  within  twenty- 
four  years  thereafter,  had  furnished  inoro  linear 
feet  of  sewers  per  capita  of  population  than 
in  any  other  of  the  large  cities  of  tlie  Union. 
For  fourteen  years  (1843-56  inclusive')  the 
average  annual  death-rate  of  the  city  had  been 
37.91  per  thousand,  probably  the  highest  of  any 
city  in  the  United  States  ;  during  the  first  flf- 
teen  3'ears  of  sewer-construction  (185G-70), 
the  average  annual  death-rate  w,a8  reduced  to 
23,97  per  thousand  ;  while,  from  1871  to  1884 
inclusive,  the  average  has  still  further  fallen  to 
21.40  per  thousand.  And  although  there  have 
been  marked  fluctuations  from  year  to  year, 
—  rising  to  32.22  in  1866,  and  falling  to  16,49 
in  1878,  — on  the  whole,  there  is,  as  I  have 
shown  in  a  table  published  elsewhere,*  a  strik- 
ing correlation  between  the  annual  death-rale 
and  the  number  of  feet  of  sewers  per  capita 
year  by  year,  independent  of  all  other  influ- 
ences. 

But  while  the  sewerage  of  the  city  has  been 
one  of  the  most  important  agencies  in  this  re- 
duction of  the  death-rate,  it  has  necessarily 
added  to  the  pollution  of  the  river  and  its 
branches,  and  from  time  to  time  has  aflected 
the  purity  of  the  water-supply.  To  such  pro- 
|)ortions  did  this  evil  speedily  attain,  that  in 
July,  1860,  —  only  four  years  after  the  system 
was  adojrted,  —  the  sewerage  commissioners 
recommended  that  the  canal  be  deepened  and 
enlarged,  so  as  to  create  a  constant  current 
from  the  lake  into  the  Illinois  River,  as  a  meas- 
ure indis])ensable  to  the  protection  of  the 
health  of  the  city.  The  recommendation  was 
not  heeded  at  the  time  :  and  for  some  years 
thereafter,  Mr.  Chesbrough,  the  sewerage  engi- 
neer, continued  to  urge,  as  a  practical  measure 
of  tem]K)rary  relief,  the  construction  of  covered 
canals  or  aqueducts  from  the  lake,  with  appa- 
ratus for  forcing  lake-water  through  them  into 
the  north  and  south  branches  respectively,  and 
so  to  create  a  current  from  the  river  into  the 
lake,  pending  the  construction  of  a  system  of 
intercepting  sewers  or  the  deepening  of  tbe 
canal,  —  both  of  which  measures  he  had  ably 
discussed  from  time  to  time,  from  the  year 
1855. 

Meanwhile  the  volume  of  sewage  and  of  offal 
from  the  slaughter-houses  and  other  sources, 
pouring  into  the  river,  oontinned  to  increase 
with  alarming  rapidity  ;  and  although  the  foul- 

■  CertlHcatea  of  cauaea  of  death  were  flrat  required  In  IHl, 
but  reoorda  were  not  betfun  unUI  June  1,  lUl. 

>  'The  aanllary  problema  of  Chicago,  paat and  praaaol.* 


ness  iras  occasionnlly  mitigated  b}''  the  action 

of  the  pumps  at  Bridgeport,  raising  water  from 

Ibe  south  branch  into  the  canal  as  needed  for 

K   navigation,  it  was  not  until  the  spring  of  1865 

H^that  it  was  finally  decided  to  deepen  the  canal, 

^■Aba<l  been  recommended  in  18C0.    A  reinark- 

^Bfl^  epidemic  of  erysipelas,  which    prevailed 

exclusively  along   the  south  branch  and  main 

river  in  1^*63,  and  which  was  obviousl}'  caused 

)by  the  un5]:)eakable  filth  of  these  streams,  had 
undoubtedly  much  to  do  in  securing  this  de- 
cision ;  but  the  efDciency  of  this  mode  of  relief 
bad  been  incidentally  shown  by  the  action  of 
the  pumps  at  the  bead  of  the  canal.    The  work 
was  begun  in  the  fall  of  1865,  and  completed 
in  July,    1871  ;  but  even  before  it  was  cora- 
H   pleted,  the  water-supply,  taken   from   a  point 
H  about  one-fourth  of  a  mile  from  the  shore,  had 
H  been  so  often  affected  by  the  current  from  the 
H  river,  that  a  tunnel  under  the  lake,  running  out 
B  two  miles  farther,  was  constructed,  for  the  pnr- 
H  pose  of  getting  the  supply  from  bej'ond  the 
area  of  river-pollution. 

h       Relying  upon  the   deepening  of  the   canal 
to  establish  and  maintain  a  cleansing  current 
from  the  lake  through  the  river,  the  pumps  at 
Bridgeport  were  removed  when  the  '  deep  cut ' 
was   completed,  notwithstanding  which   there 
was  for  some  time  a  decided  improvement  in 
H  the  condition  of  the  river.     Gradually,  how- 
H  ever,  the  increased  sewage-production  of  the 
H  rapidly   growing   city,   a  diminution    of  flow 
B  through  tlie  canal  due  to  various  causes,  and 
the  fluctuations  of  the  lake-level,  indicated  the 
nece8sit3'  for  further  eflbrt.'     In  1871  the  con- 
struction of  the  '  Ogden  ditch  '  was  begun  ;  and 
after  its  completion  another  factor  was  added 
to  the  problem.  —  a  factor  which  acquired  ad- 
I  ditional  importance,  when  the  dam  and  flood- 
gate intended  to  regulate  the  flow  through  the 
I  ditch  were  broken  down,  and  became  inopera- 
tive.   The  Des  Plaines  pours  through  this  ditch 
lloto  the  south  branch  a  volume  often  greater 
Itban  the  entire  capacity  of  the  canal.     Every 
fcubic  foot  of  this  water  reduces  by  so  much 

1  The  take  la  blf^brHt  in  .Tuly  anil  .\uifuet.  and  lowMt  In  Do- 

Db«r  «od  .fiknitary,  the  avera^  Aucluntlon  being  about  three 

Otcaalonally  it  Is  muvb  tfrfater  tbnu  Ibli ;  for  t'lampk*,  on 

ialon  la  February,  1875,  the  ntntfL*  of  wat4>r  at  tbe  head  of 

al  waa  only  Hve  feet  and  elcven-bundredtba,  while  for  a 

\  tlroe  In  April,  18T7,  It  wan  fuurtocn  feet.    ]>ocal  mln«  on 

rM«r«he<l  or  tbe  aoalti  branch,  or  on  the  area  drained  by  the 

^utsmlt-lvTvl   of  the  canal,  or  hl|{h   water  In   tbe  Vem   Tlainei 

earing  Into  the  couth  branch  through  tbe  'Ogden  ditch,*  ~  all 

V,  tu  a  greater  or  lea*  exti'ot.  Id  the  oame  way  that  a  low 

vol  does,  that  li.  tbe  current  In  the  oouth  brooch  and 

Ifftrvrla  tiupended  or  revcnieil,  and,  in»lead  of  flowing  off 

~  h  tbe  canal,  tbo  >«wage  >•  carrlM  Into  the  lake  In  danger- 

otlralty  Lo  the  In  take  of  tbe  water-aupply  at  the  '  crib.' 

rpr^ndldon   obtalna  every   xprlng  for  varying  pcrloriR,  and 

I  tbe  eprlng  just  clo«eJ  It  waa  frequently  ooserved.    A 

tin  on  tbe  £l  of  ibU  month  (June)  created  a  current  frotn 

tt,  which  continued  for  aevcral  daya,  the  effect  being  per. 

bW  for  aoroe  dUtanoe  beyond  Ibe  '  crib,*  until  counteracted 

I  wind*. 


the  inflow  of  the  lake  through  the  main  river 
and  south  branch  into  the  canal,  and  thus 
causes  a  concentration  of  the  pollution. 

In  1881,  after  careful  study  of  all  the  con- 
ditions, I  urged  the  re-establishment  of  the 
puMiping-works  at  Bridgeport,  recommending 
that  their  capacity  be  made  sixty  tliousand 
cubic  feet  per  minute,  and  subsequently  point- 
ed out  the  necessity  for  the  re-establishment  of 
the  dam  at  the  '  Ogden  ditch.'  An  appropria- 
tion w.HS  promptly  made  for  the  pumping-works, 
and  these  were  completed  late  in  the  fall  of 
1  .S83  ;  but  thus  far  they  have  not  pumped  over 
thirty-five  to  forty  thousand  cubic  feet  per 
minute.  Within  a  short  time  an  appropriation 
has  also  been  made  for  the  repair  of  the  dam.' 

At  the  present  time  the  fouling  of  the  river 
and  its  branches  from  the  blood,  offal,  and 
wastes  of  the  slaughtering  and  packing  estab- 
lishments and  their  subsidiary  industries,  has 
been  materially  reduced  by  the  utilization  of 
much  which  was  formerly  considered  worthless, 
and  consequently  was  thrown  into  the  river  or 
upon  the  surrounding  prairies.  On  the  other 
hand,  the  volume  of  sewage  proper  has  in- 
creased with  the  growth  of  the  [K>pulation  and 
the  extension  of  the  sewered  area,  until  a  daily 
sewage- production,  which  may  be  roughly  esti- 
mated at  from  fort3'-five  to  fifty  million  gallons, 
is  now  poured  into  the  river  and  its  branches. 
With  the  exclusion  of  the  waters  of  the  Des 
Plaines  River  from  the  canal,  and  the  continu- 
ous operation  of  tbe  pumping-works,  this  sew- 
age need  never  be  allowed  to  find  its  way  into 
the  lake,  except  for  a  short  time  during  the 
spring  thaws,  or  as  the  result  of  unusual  rain- 
falls ;  and  these  exceptional  occurrences  will 
not  then  entail  serious  consequences,  owing  to 
the  permanently  improved  condition  of  the 
river  and  its  branches,  resulting  from  the  con- 
tinuous removal  of  the  sewage,  and  the  cleans- 
ing effect  of  the  steady  influx  of  lake-water. 

It  should  be  statetl  that  provision  is  made 
for  the  purification  of  the  north  branch  of  the 
river,  as  originally  suggested  by  Mr.  Ches- 
brough,  through  a  conduit  from  the  lake,  with 
pum|is  capable  of  pouring  eighteen  thousand 
cubic  feet  of  water  per  minute  into  the  branch 
at  Fullerton  Avenue.  To  prevent  this  from 
creating  a  current  into  the  lake  through  the 

^  Witen  tbli  U  completed,  It  may  be  neoeoaary  to  convey  the 
flood-water*  of  the  Des  Plalnea  lo  I-Ake  Michigan,  at  nome  point 
north  of  the  city.  In  order  to  obviate  the  danitcr  uf  luundaUng 
tbe  town  of  Joliet  by  frcabeta  from  a  water*hed  of  *Qme  twelve 
hundred  oquare  mile*.  This,  however,  and  the  treatment  of 
local  urea*,  are  matter*  of  detjiU  which  present  no  feature*  not 
eaaliy  nia*t«red ;  a*,  fur  Instance,  the  fork  of  tbe  *outh  branch 
which  runs  near  the  Union  stockyard*,  now  a  foul  cesspool. 
To  bring  tbl*  wltbln  tbe  gcoerol  *yslem  require*  that  on  ade- 
quate volume  of  lake- water  b«  poured  conUnuousIy  Into  tbe  baaU 
of  the  fork,  waahlng  lu  contents,  properly  diluted.  Into  the 
*outb  branch,  to  be  thence  pumped  Into  too  canal. 
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main  river,  it  is  additional!}'  necessarj  that  the 
Bridgeport  pumps  be  continuously  operated.' 

From  causes  already  indicated,  —  namely,  by 
the  more  perfect  utilization  of  wastes  arnl 
refiise  which  formerly  added  to  soil  and  water 
contamination,  and  by  thorough  sanitary  su- 
pervision and  control,  — it  is  probable  that  the 
pollution  of  the  Chicago  River  will  be  due 
maiul}-,  in  the  future,  to  the  sewage  proper  of 
the  city.  This,  of  course,  will  increase  with 
the  increase  of  jKjpulation  and  the  extension 
of  the  sewer  system.  But  I  estimate,  that,  at 
the  present  time,  the  river  and  its  branches 
may  be  kept  in  a  fair  sanitary  condition,  and 
the  sewage  diluted  so  as  to  be  inoffensive,  bj- 
causing  a  flow  of  from  forty-five  to  fifty  thou- 
sand cubic  feet  per  minute  through  the  canal : 
sixt}-  thousand  cubic  feet  will  probably  be  suf- 
ficient when  the  population  has  increased  to 
seven  hundred  and  fifty  thousand.  If,  by  the 
time  the  present  capacity  of  the  canal  is 
reached,  the  proiwsed  plan  of  converting  it 
into  a  ship-canal  has  not  been  realized,  it  may 
be  necessary  to  seek  additional  relief  through 
the  Des  Plaines  River.  Pumping-works  at  the 
'Ogden  ditch,'  discharging  into  the  Des 
Plaines,  maj'  then  be  used  to  supplement  the 
discharge  into  the  canal ;  and  for  many  years 
these  two  systems  will  be  adequate  to  prevent 
any  serious  pollution  of  the  Chicago  River, 
will  protect  the  watcr-suppl^v  from  contamina- 
tion, and  will  relieve  neighboring  communities 
along  the  canal  and  Illinois  River  from  the 
nuisance  heretofore  frequentlj*  caused  by  the 
sewage-disposal  of  Chicago. 

John  H.  Racoh. 


SOILS  AND  HEALTH. 

The  soil,  especially'  the  first  few  inches  or 
feet  below  the  surface,  is  the  ante-chamber  of 
life,  —  the  laboratory  in  which  operate  inces- 
santly the  processes  by  which  inert  matter  is 
prepared  for  the  nourishment  of  life.  It  is  this, 
because  it  is  also  the  tomb  of  all  terrestrial 
living  matter.  Here  is  the  realization  of  the 
PhoenLv-rayth  ;  the  slow  combustion  of  organic 
matter  leaving  a  residunra,  from  which  springs 
the  new  life  of  succeeding  generations. 

These  processes  of  the  transformation  of 
matter  are  the  work  of  the  low  forms  of  micro- 
scopic life  which  are  known  as  bacteria,  and 
are  gifted  with  the  capacitj*  of  enormous  and 
immensely  rapid   multiplication.     This   world 

I  Tbe  FullDrton-Avcnao  conduit  wiu  conHtructed.  and  Ibo 
pumplne-works  iirntnirod.  no  h«  to  dlRctinr)^  the  contvnta  of 
the  Durlb  branch  Into  ijic  lake  (tirougb  the  conduit,  ur  to  convey 
lake-water  ioto  the  branch.  The  funner  method  1»  contrary  to 
the  correct  principle*  of  tbe  aewAge-dlspoaal  of  Chicago,  and 
moil  ulllmatrlY  ho  abandoned. 


of  microscopical  life  is  vast  as  regards  the  dis- 
tribution and  number  of  its  living  entities. 
These  minute  organisms  are  known  to  be  inti- 
mately" connected  witii  many  of  the  fundamental 
processes  of  the  organic  world,  and  our  knowl- 
edge of  their  range  of  activity  is  constantly 
increasing. 

Tiiey  may  be  considered  practically  to  stand 
in  close  genetic  relations  to  many  diseases; 
but  the  question  of  absolute  differentiation  of 
forms  with  specific  functions,  or  of  the  {Kissi- 
bility  of  Protean  functional  characteristics 
among  them,  varying  with  their  surroundings, 
is  one  of  the  [iresent  great  problems  of  biology. 

The  great  majority  of  pathologist*  now  con- 
sider the  infectious,  and  most  of  the  conta- 
gious, diseases  to  be  dependent  on  these  low 
forms  of  life  ;  and  the  tendency  is,  to  consider 
that  certain  diseases  or  groups  of  diseases  are 
produced  only  by  specific  forms  of  bacteria. 

These  organisms  arc  wide-spread,  esijccially 
the  various  forms  that  are  associated  with 
putrefaction  and  mould.  Only  on  high  moun- 
tains, and  far  from  land  on  the  ocean,  is  the  air 
practically  free  from  them.  Elsewhere  the  air, 
water,  and  soil  teem  with  them.  Their  abun- 
dance is  necessarily  proportionate  to  the  amount 
of  decomposing  organic  matter  in  the  neigh- 
borhoo<l,  since  thcj-  are  themselves  the  scaven- 
gers, on  which  tlie  processes  of  decomposition 
depend. 

Few  people  realize  what  an  important  p.irt 
the  soil  plays  in  our  lives.  The  water  we  drink 
(unless  from  cisterns)  has  leached  through  it. 
The  air  we  breathe  is  frequently-  loaded  with  its 
dnst.     It  is  in  our  foo<]. 

The  soil  is  highly'  porous ;  and  the  interstices 
between  the  grains  are  filled  with  water  or 
with  air, —  'ground-water'  or  'ground-air.' 
The  ground-air  fluctuates  with  the  varying 
barometric  pressure,  and  with  the  rise  and  fall 
of  the  ground-water  in  rainy  and  dry  seasons. 
The  grotmd-water  flows  acconling  to  the  com- 
mon laws  of  hydrostatics,  but  with  a  movement 
retarded  by  friction. 

A  town  on  a  river-flat  is  built  over  a  con- 
tinuous sheet  of  slowly  moving  subterranean 
water,  and  most  houses  are  built  where  water 
is  accessible  within  a  few  feet  ft-om  the  sur- 
face. In  view  of  the  fact  that  our  wells  and 
the  cellars  of  our  houses  are  in  more  or  leas 
close  proximity'  to  these  centres  of  pollution,  it 
was  thought  desirable  to  ascertain  to  what  ex- 
tent the  different  soils  act  as  filters  in  arresting 
the  spores  of  b.actcria.  This  investignlion, 
which  was  carried  out  for  the  National  board 
of  health  by  the  writer,  assisted  bj-  Dr.  Smyth, 
brought  out  very  clearly  three  facts :  — 
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I.  All  soils  finer  than  very  coarse  sand  liave 
practically  a  continuous  capacity  for  arresting 
the  spores  of  bacteria  from  infected  air  filter- 
ing through  them. 

II.  No  soil,  no  matter  how  fine,  can  arrest 
and  hold  back  the  spores  of  bacteria  contained 
in  tcater.  The  experiment  on  which  this 
statement  rests  consisted  in  filtering  unsleril- 
iziil  water  through  one  hundred  feet  of  pipe 
filled  with  fine  sand  which  had  been  sterilized 
by  heating  to  a  red  heat.  This  pipe  was  con- 
nected by  an  air-tight  joint  with  a  flask  of 
sterilized  beef-infusion,  and  the  whole  appa- 
ratus left  for  several  weeks  Ix'fore  use.  The 
first  drop  of  water  that  passed  through  these 
liundre<l  feet  of  sand  infected  the  beef-infu- 
sion, causing  it  to  putrefy. 

III.  Neither  bacteria  nor  their  spores  can 
tletach  themselves  from  a  liquid  or  from  a  wet 
soil,  and  p:iss  into  the  air,  except  through  the 
c-onversion  of  the  water  into  spray,  or  through 
the  formation  of  dust  by  evaporation. 

The  chief  practical  inferences  from  these 
^reeulta  arc,  that  distances,  even  of  hundreds 
of  feet,  between  wells  and  cesspools,  are  no 
protection  against  infection,  and  that  a  dry  or 
an  alternately  wet  and  dry  cellar  may  be  more 
dangerous  than  a  permanently  wet  one. 

These  results  emphasize  the  importance  of 
an  intelligent  survey  of  the  condition  of  the 
soil  in  selecting  a  home,  and  of  a  legislation 
prohibiting  the  pollution  of  the  soil. 

In  many  towns  and  cities,  the  privj'-vaults 

and  leaching  cesspools  of  every  house  drain 

really  into  the  sheet  of  ground-water :  the  soil 

!  arrcAta   the   coarse   material,  the   grease  and 

IsUme:  but  the  swarming  bacteria  diffuse  with 

|«iise.  as   much    as    the   soluble  chlorides  and 

nitrates,    and    follow    the   flow   wholly   unob- 

slructecl.     Into    this   same   soil   are   sunk   or 

driven  the  wells  ;  and  the  water  that  is  drawn 

for  use  is  polluted  in  proportion  to  the  num- 

( l>cr  and  proximity  of  the  vaults  and  cesspools, 

on  the  one  hand,  and  the  thinness  and  slug- 

-  of  the  water-sheet,  on  the  other.     In 

iHt  wells  in  daily  use,  the  water  is  dis- 

'  tinctly   colored   with   sewage ;    but   the   most 

deadly  water  may  carry   only   the   germs   of 

lypboid-fever  or  of  d3'8entery,  and  be  other- 

.  wise  sparklingly  clear,  and  so  pure  as  to  pass 

I  unchallenged    through    the    most    searching 

[chemical  analysis. 

If   the    soil   is    polluted    and   very   coarse 

jtvcl,  this  indraught,  loaded  with  the  spores 

l>acteria,  will  flow  through  the  cellar  to  the 

ner  rooms.     If  the  soil  is  pwlluted  and  fintf, 

!  the  ground  water-surface  rises  at  any  sea- 

|to  the  level  of  the  floor,  or  higher,  it  will 


evaporate  as  it  oozes  into  tlio  cellar,  and  leave 
an  infected  dust  to  be  taken  up  into  the  cir- 
culation of  the  house-air.  Similar  results  will 
follow  from  the  leaching  of  the  cesspool  toward 
the  cellar-wall,  or  from  the  filtration  through 
the  soil  of  sewage  from  a  broken  or  leaky 
drain  ;  which  is  very  apt  to  exist  in  or  just 
outside  of  the  foundation-wall.  The  pollutions 
of  soil  and  water  already  mentioned  are  of  such 
a  general  character,  that,  with  ordinary  fore- 
thought, the3'  can  be  guarded  against ;  but 
there  are  others  of  a  local  character  which  are 
not  revealed  to  a  general  survey.  In  the 
growth  of  many  of  our  cities,  the  natural  topog- 
raphy is  disregarded.  Lowlands  and  marshes 
which  are  traversed  by  sewage-fed  brooks  are 
covered  with  a  network  of  high-graded  streets, 
which  convert  the  blocks  into  sewage-basins, 
which  come,  in  time,  to  underlie  blocks  of  dwell- 
ings of  all  classes. 

In  other  cases,  low  or  marshy  ground  is 
made  the  dumping-ground  of  the  city,  and  re- 
ceives the  sweepings  of  the  street,  the  contents 
of  the  ash  and  garbage  barrels,  —  every  thing,  in 
fact,  that  cannot  pass  through  the  sewers  or 
be  sold.  The  entire  material  is  loaded  with 
organic  matter  which  is  kept  in  a  state  of  very 
slow  decomposition  by  moisture. 

Some  of  the  costliest  dwellings  of  our  cities 
rise  upon  such  soil.  We  may  take  every  pre- 
caution to  avoid  in  our  homes  the  dangers  that 
arise  from  a  polluted  soil,  and  may  yet  fall 
victims  to  the  filthy  condition  of  remote  places, 
over  which  we  have  no  control. 

Among  many  others  there  are  two  exception- 
ally frequent  sources  of  danger  of  this  kind. 
One  of  these  is  the  farmer's  well,  which  is  rarely' 
safe,  and,  when  not  used  to  adulterate  milk,  is 
used  to  rinse  milk  pans  and  cans,  and  leaves 
upon  their  surfaces  a  source  of  contamination. 
The  other  frequent  instance  is  the  use,  by  drug- 
gists, of  water  from  wells  or  from  cisterns, 
which  are  often  any  thing  but  sewage-proof. 
Throughout  the  country,  and  often  in  the  cities, 
the  use  of  only  distilled  water  in  eora])ounding 
medicines  is  far  from  universal ;  and  I  have 
had  analyses  made  of  lime-water  bought  at  a 
druggist's,  which  was  highl}-  contaminated  with 
organic  matter.  The  druggist's  well,  moreover, 
is  the  source  of  most  of  the  soda-water  through- 
out the  country-,  as  well  as  in  many  cities  where 
the  water-rates  are  high.  A  person  having  a 
harmless  disturbance  of  the  bowels,  arising 
from  a  cold,  is  just  in  the  condition  to  suc- 
cumb to  the  dysentery  or  typhoid-fever  lurking 
in  the  medicine  or  Vichj'-water  from  the  too- 
mucb-trustcd  druggist. 

Raphael  Pukpeixt. 
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CITY  WELLS. 

At  a  conference  of  state  and  municipal 
boards  of  health  held  at  Wasliington  last  De- 
cember, ten  propositions  were  unanimously 
agi-eed  to.  The  Qrst  of  these  is,  '  that  all  sur- 
face-wells should  be  closed  at  the  earliest  pos- 
sible moment.'  This  has  special  reference  to 
the  surface-wells  in  cities.  Why  do  these  wells 
deserve  such  sweeping  condemnation?  We 
have  only  to  consider  the  conditions  surround- 
ing them,  to  have  a  reason  suggested.  In 
cities  in  which  there  arc  no  sewers,  it  is  well 
known  that  the  discharges  from  the  inhabit- 
ants are  conveyed  to  cesspools,  where  they  are 
allowed  to  remain  indefinitely.  Sometimes  the 
contents  of  these  cesspools  are  imj^erfectly  re- 
moved :  sometimes  they  are  not  disturbed,  a 
new  cessiXMjl  being  dug  in  the  neighborhood 
of  one  which  has  become  filled.  They  are 
rarely  built  carefull}'.  but  are  usually  merely 
holes  in  the  ground,  lined  with  sufficient  stone- 
work to  prevent  the  earth  from  falling  in.  In 
some  cities  they  are  dug  in  exactly  the  same 
way  as  the  wells  which  are  intended  to  supply 
drinking-water.  The  digging  is  in  each  case 
continued  until  water  is  reached.  Communica- 
tion is  thus  established  with  subterranean  cur- 
rents, and  the  refuse  matter  which  finds  its  way 
into  the  cesspools  is  at  least  partly  carried 
away.  This  saves  some  trouble ;  but  what  be- 
comes of  the  refuse  matter?  Under  very  ex- 
ceptional circumstances,  it  may  find  its  way  to 
some  large  body  of  water  which  is  not  used  for 
drinking-purposes,  and  thus  do  no  harm.  If, 
however,  there  are  wells  in  the  neighborhood, 
the  chances  are  in  favor  of  the  contents  of  the 
cesspools  and  of  the  welb  becoming  mixed. 
The  larger  the  number  of  cesspools  and  of 
wells,  the  greater  the  danger  of  such  a  result. 
In  a  citj'  not  provided  with  sewers,  therefore, 
the  conditions  are  such  as  to  lead  almost  cer- 
tainly to  contamination  of  the  water  of  sur- 
face-wells with  the  contents  of  the  cesspools. 
Besides  this,  there  is  the  danger  of  contamina- 
tion from  surface-drainage,  which  cannot  be 
avoided.  The  water  which  falls  upon  the 
ground,  whether  the  ground  be  paved  or  not, 
sinks  to  a  considerable  extent  below  the  sur- 
face, carrying  with  it  such  impurities  as  may 
be  present.  Such  surface-water  in  cities,  it 
is  safe  to  say,  is  always  contaminated.  Some 
of  it  is  sure  to  find  its  way  into  the  wells. 

This  latter  source  of  contamination  is  com- 
mon to  all  cities,  whether  they  are  provided  with 
sewers  or  not.  While,  however,  the  cit}'  which 
is  provided  with  sewers  is  not  subjected  to 
exactly  the  same  kind  of  danger  as  that  first 


referred  to  above ,  the  cases  do  not  present  as 
much  diflerence  as  might  at  first  be  supposed. 
The  sewers  are  generally  leaky,  and  the  soil  in 
their  vicinity  becomes  saturated  with  sewage. 
Thus  they  may  contribute  to  the  contamination 
of  the  well-waters.  Of  course,  the  danger  of 
such  contamination  is  not  so  great  as  when 
there  are  no  sewers,  but  still  it  is  quite  suffi- 
cient to  justify  the  condemnation  of  the  sar- 
face-wells. 

The  waters  of  city  wells  have  frequently  been 
studied  b}'  chemists  and  biologists,  and  the  re- 
sults invariably  show  that  contamination  is  the 
rule.  In  Brooklyn,  N.Y.,  there  were,  in  18M2, 
three  hundre<l  and  sixteen  wells.  Chemical  ex- 
amination showed,  "  that,  of  this  whole  number, 
but  seventeen  furnished  water  fit  for  human  con- 
sumption." Similar  results  have  been  reached 
in  an  examination  of  the  water  of  the  wells  of 
Baltimore,  where  a  few  years  ago  there  were 
between  one  and  two  hundred  in  use.  The 
contamination  of  some  of  the  waters  examined 
was  such  as  to  show  that  very  close  connection 
must  exist  between  the  wells  and  cesspools. 
The  testimony  of  all  who  have  given  special 
attention  to  the  subject  of  the  water  of  city 
wells  is  unanswerable.  Not  only  does  a  con- 
sideration of  the  surrounding  circumstances 
lead  us  to  suspect  that  the  water  must  be  con- 
taminated, but  the  most  careful  examinations, 
by  those  most  capable  of  making  the  examina- 
tions, have  shown  that  actually,  and  almost  iu- 
variably,  the  water  is  badly  contaminated. 

It  is  an  unfortunate  fact,  that,  though  the 
waters  of  city  wells  are  generally  impure,  their 
external  projicrties  do  not  alwa)-s  reveal  the 
impurity.  Sometimes  they  do ;  and  then  it  re- 
quires but  a  very  slight  hint  as  to  the  cause  of 
the  properties,  to  stop  the  further  use  of  the 
water.  Thus,  for  example,  some  years  ago 
there  was  a  spring  in  Baltimore,  which,  owing 
to  its  pecuhar  taste  and  odor,  was  regarded  as 
a  mineral  spring.  It  was  therefore  fenced  in, 
and  covered,  and  generall3-  treated  like  others 
of  the  class  known  as  'mineral  springs.'  It 
was  aflerwards  found  that  very  close  connec- 
tion existed  between  it  and  a  neighboring  cess- 
pool ;  and  the  cause  of  the  taste  and  odor  which 
had  given  the  water  its  reputation  was  thus  re- 
vealed. It  need  not  be  added  that  tlic  water 
ceased  to  be  popular.  More  ft'equently  these 
well-waters  are  clear,  and  without  taste  and 
odor,  and,  coming  from  greater  depths  than  the 
service-water,  they  are  generall}'  cooler.  Fre- 
quently, too,  they  are  used  for  years,  and  many 
who  use  them  continue  in  good  health.  There 
are,  of  course,  in  every  community,  many  who 
are  able  to  resist  bad  influences.     They  furnish 


Joi.y  10,  1885.1 


SCIENCE. 


33 


I 


DO  evidence  lor  or  againsl  the  danger  of  using 
bad  wat«r.  The  influences  are  felt  principally 
by  tlie  weaker  members  of  a  community. 

As  ri.-gnnis  the  specific  objections  which  may 
be  raised  to  using  the  water  of  city  wells,  it 
may  be  said,  in  the  first  place,  that  the  e\'idence 
is  pretty  clear  that  water  contaminated  with 
Bewage  does  at  times  give  rise  to  low  fevers. 
Though  it  is  difficult  to  furnish  satisfactory 
proof  of  the  statement  that  the  use  of  contami- 
nated water  tends  to  lower  the  general  condi- 
tion of  health  of  those  who  habitually  use  it, 
tliose  who  have  paid  most  attention  to  the  sub- 
ject unanimously  agree  that  pure  water  is  as 
imjiortant  as  pure  air  for  the  preservation  of 
g'wd  health.  One  of  the  chief  dangei-s  in  the 
use  of  water  contaminated  with  sewage  is,  that, 
by  establishing  connection  between  the  sick 
the  well,  it  contributes  to  the  spread  of 
e  forms  of  epidemic  disease.  As  is  well 
known,  it  is  now  held  by  many  of  the  highest 
authorities  that  in  some  diseases  the  organ- 
isms which  are  believed  to  be  the  active  causes 
are  given  off  from  the  patients  with  the  alvine 
discbarges.  If,  now,  by  any  means,  these  or- 
ganisms or  their  germs  are  introduced  into  the 
Byslem  of  a  well  person,  the  diseased  condition 
is  set  up.  What  more  efficient  method  of  dis- 
tributing these  organisms  than  drinking  water 
which  is  contaminated  with  the  contents  of 
cesspools !  Exactly  what  forms  of  disease 
may  be  spread  in  this  way,  it  is  difficult  to  sa}* ; 
but  there  is  strong  evidence  in  favor  of  the 
view  that  typhoid-fever  and  cholera  are  among 
them.  Over  and  over  again,  outbreaks  of  ty- 
phoid-fever have  been  traced  with  practically 
absolute  certainty  to  the  use  of  water  known 
to  be  contaminated  b^*  sewage.  In  regard  to 
cholera,  the  evidence  is  quite  sufficient  to  jus- 
tify the  destruction  of  all  city  wells. 

Ira  Reusen. 


THE  SnfP-RAlLWAY  BETWEEN  THE 
ATLANTIC  AND  PACIFIC. 

Tut  article  by  Mr.  Hubbard,  in  Science  of 

«ov.   i,   1884,  on  canal   routes  between  the 

Atlantic  and  Pacific,  discussed  briefly  the  ad- 

^vantages  of  the  three  routes  and  methods  pro- 

Iposcd.     The  object  of  the  present  paper  is  to 

jresent  the  scientific  and  commercial  reasons 

Ifrhy  the   ship-railway  across   the    Isthmus  of 

Tebuantepcc   may  be   supeiior   to   either   the 

^anama  sea-level  canal,  or  the  Nicaragua  lock 

Fc4inal. 

It  is   estimated   that   $50,000,000    will    be 
ample  to  put  the  ship-railway  into  oiieration 
'for  the  transportation  of  vessels  of  6,000  tons. 


The  estimated  cost  of  the  Nicaragua  canal  on 
a  cash  basis  is  $140,000,000,  and  of  that  at 
Panama,  as  high  as  $350,000,000. 

The  route  via  Panama,  between  Liverpool 
and  San  Francisco,  is  about  700  miles  longer 
than  by  Tehuantepec  ;  lietween  New  York  and 
San  Francisco,  about  1 ,200  miles  ;  and  between 
New  Orleans  and  San  Francisco,  about  2,000 
miles.  Probably  1,000  miles  excess  of  dis- 
tance would  be  a  fair  average. 

The  time  in  transit  across  the  isthmus  would 
be  at  least  three  days  shorter  at  Tehuantepec 
than  at  Nicaragua  for  either  a  steamer  or  sail- 
ing-vessel. The  Suez  canal,  which  is  100  miles 
in  length,  delays  a  steamer  48  hours  in  transit, 
or  her  passage  is  at  the  rate  of  about  two  miles 
per  hour:  two-thirds  of  the  distance  is  through 
the  lakes,  and  there  are  no  locks.  At  Nica- 
ragua, about  one-sisth  of  the  distance  only  is 
through  an  open  lake ;  and  there  will  be  from 
twelve  to  twenty  locks,  at  each  of  which  a 
vessel  will  be  detained  nearly  an  hour.  The 
time  required  for  passage,  therefore,  will  be 
about  four  days  ;  so  that,  although  the  total  dis- 
tance is  shorter  than  at  Panama,  the  time  re- 
quired for  a  steamer  would  be  about  the  same. 

In  the  article  by  Mr.  Hubbard  above  referred 
to,  reference  has  already  been  made  to  the 
favorable  situation  of  Tehuantepec  With  ref- 
erence to  the  trade-winds. 

It  is  also  hoped  that  the  maintenance  will 
cost  much  less  per  annum  than  that  of  either 
canal.  The  Panama  canal  being  below  the 
level  of  the  sea,  with  the  sloijes  of  its  enor- 
mous cuts  exposed  to  the  wash  of  the  tropical 
rains,  the  difficulty  of  removing  the  material 
washed  into  its  prism,  and  the  controlling  of 
the  Chagres  River,  make  the  maintaining  of 
the  ship-channel  difficult  and  expensive.  At 
Nicaragua  the  conditions  are  nearly  similar. 

The  ship-railway  will  not  be  subject  at  any 
point  to  the  ravages  of  floods.  It  will  be  built 
over  its  entire  length,  on  the  solid  ground, 
with  excellent  materials  at  hand  for  construc- 
tion and  maintenance.  On  either  side  is  a 
natural  harbor,  which  with  small  expense,  by 
the  construction  of  jetties,  will  give  two  excel- 
lent ports.  The  climate  is  remarkably  healthy, 
and  native  labor  abundant  and  cheap.  It  is 
located  in  a  country  which  has  a  comparatively 
strong  government. 

The  estimated  total  cost  of  maintenance  and 
operation  in  lifting,  hauling,  and  placing  the 
vessel  with  its  cargo  in  the  water  again,  is  less 
than  thirty  cents  \)er  ton  of  cargo  carried. 

The  great  doubt  which  must  exist  in  the  mind 
of  the  reader  is  in  the  practicability  of  lifting 
and   hauling  a  loaded  vessel.     The  method 
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proposed  is  very  briefly  this :  to  lift  the  vessel 
by  an  ordinary  lifting-dock,  distributing  and 
equalizing  completely  the  weight  of  the  vessel 
by  a  system  of  hydraulic  presses  before  the 
weight  is  brought  uiwn  the  carriage  which 
is  to  transport  it.  This  is  all  done  under  the 
water,  as  the  vessel  rises  out  of  it,  and  in 
such  a  manner  as  to  be  jjerfectly  safe  and  ea8.v 
for  the  vessel.  Tiie  weight  is  finally  placed 
upon  the  carriage  in  such  a  way  that  there  is 
no  more  weight  upon  one  wheel,  or  upon  one 
part  of  the  carriage  in  ita  length  or  width,  than 
upon  another.  The  weight  upon  no  wheel  will 
be  over  eight  or  nine  tons,  although  they  will 
be  tested  to  twcntj-  tons  when  manufactured. 
The  whole  load  is  transferred  to  the  wheels  by 
means  of  powerful  springs,  which  will  also  be 
tested  to  twenty  tons,  and  none  of  which  will 
have  imiJosed  upon  them  in  practice  a  weight 
of  over  eight  and  a  half  or  nine  tons.  These 
springs  not  only  give  a  perfect  cushion  for  the 
vessel  and  carriage  while  being  transported, 
l»ut  also  serve  to  take  up  any  slight  irregulari- 
ties there  may  be  in  the  track.  The  system 
of  supports  designed,  and  shown  in  the  work- 
ing model,  gives  an  area  of  support  under 
the  vessel  from  fifty  to  seventy-five  times  as 
great  as  that  in  the  best  lifting-dock  in  the 
world ;  and,  moreover,  these  supports  com- 
pletely adjust  themselves  to  the  model  of  the 
vessel  in  each  case.  As  it  has  been  said  fre- 
quently by  practical  experts  in  designing  and 
building  docks,  and  handling  vessels  in  them, 
the  deaideratitm  is  to  have  a  sufllcient  number 
of  adjustable  supports,  and  this  has  been 
sought  for  in  the  plans  for  the  work  as  shown 
in  the  mo<lel. 

The  railway  road-bed  will  be  about  50  feet 
in  width ;  the  width  between  the  outer  rails, 
about  ."JO  feet.  There  will  be  six  of  these  rails, 
weigliing  from  100  to  125  pounds  per  lineal 
yard.  All  six  rails  will  be  connected  b}'  a 
long  steel-plated  tie,  set  into  two  feet  of 
broken  stone  ballast  or  concrete,  as  the  case 
may  be.  The  locomotive  power  as  designed 
is  to  consist  of  engines  of  from  7.5  to  100  tons, 
each  of  which  will  haul  at  least  3,000  tons  on 
a  grade  of  as  much  .as  40  feet  to  the  mile  ;  so 
that  two,  or  at  the  most  three,  such  locomotives 
will  haul  the  maximum  lo.id.  The  grades  arc 
ver^'  light.  Much  of  the  line  of  railway  is 
practically  level.  The  maximum  gradient,  of 
which  there  is  only  one  length  of  about  12 
miles,  is  one  per  cent,  or  52.8  feet  per  mile. 
The  change  between  grades  will  be  made  by 
the  ordinary  vertical  curve,  but  a  very  flat  one, 
—  one  that  will  change  from  a  straight  line 
two  inches  in  400  feet.     The  railway  is  prac- 


tically straight,  the  minimum  radius  being  30 
miles.  The  line  as  laid  down  on  the  isthmus 
has  curves  of  from  20  to  5.3  miles  radius.  At 
five  points  on  the  line,  in  order  to  avoid  heavy 
mountain  cuttings  or  vcr}'  high  embankments, 
a  change  of  direction  will  be  made  by  floating 
turntables,  —  a  simple  and  economical  device 
in  first  cost  and  opcralion,  on  which  the  vessels 
will  be  turned  about  while  resting  on  a  cushion 
of  water.  The  whole  line  has  l>ccn  very 
carefiiUy  surveyed,  and  is  practically  located. 
Careful  examinations  have  been  made  to  as- 
certain the  character  of  the  foundations,  both 
for  the  road-bed  and  for  the  masonr_y  structures. 
The  result  of  these  examinations  shows  that 
there  is  no  V)ad  or  even  questionable  ground 
anywhere  between  the  two  termini.  The  ac- 
companying map  shows  tiic  to[>ography  of  the 
country  and  the  route  of  the  railway,  the  river 
to  be  navigated  and  the  harbors  on  the  two 
sides. 

It  will  be  seen  iVom  the  foregoing  that  the 
vessel,  when  lifted  out  of  the  water,  is  really 
water-borne  on  a  system  of  columns  of  water 
under  pressure,  and  that,  in  the  |X)sitiou  given 
by  this  h}"draulic  system,  she  is  transiwrted 
across  the  isthmus.  It  will  also  be  seen  and 
appreciated  by  every  person  who  is  accustomed 
to  travel  on  the  ocean,  that  the  strain  to  the 
vessel  by  the  methods  proposed  can  never  be 
so  great  as  that  which  she  must  undergo  every 
time  she  goes  to  sea.  £.  L.  CoRtnELL. 


THE   WATER-SUPPLY  OF  BRESLAU. 

The  results  of  Hulwa's  numerous  oxamiiiatinns  of 
the  waters  of  Brcslau  ma<le  during  the  years  1876-61, 
and  which,  up  to  that  time,  had  appeared  only  in 
fragmentary  official  reports  hardly  obtainable  even 
by  specialists,  were  brought  together  into  a  single 
paper  on  the  occasion  of  the  (rernian  liealtb  exhibi- 
tion In  1883-83.  This  paper,  recently  published.  Is 
of  great  value  to  all  interested  In  water-supply. 

As  far  as  tlie  well-waters  are  concerned,  the  nu- 
merical results  are  given  only  In  selections  and  aver- 
ages, and  are,  indeed,  mainly  of  local  interest.  The 
story  is  essentially  the  same  as  may  be  told  of  any 
compactly  built  city,  especially  of  the  older  parts, 
where  the  same  houses  have  been  occupied  for  hun- 
dreds of  years.  Of  a  hundred  and  fifty  wells  exam- 
ined, less  than  ten  per  cent  furnished  water  really 
good  enough  to  use,  and  only  two  or  three  water 
which  was  above  all  suspicion. 

Since  the  year  1871,  Brcslau  has  enjoyed  a  supply 
of  water  from  the  river  Oder.  The  works  are  situ- 
ated above  the  city,  and  the  water  Is  subjected  to  a 
thorough  flltratlon  through  beds  of  sand  and  gravel. 

Bettr^ge  mur  achiBemmkanalUalion  und  v><t*»rrverM<trgung 
dtr  iladi  BrttUtu.  Von  Dr.  KntNZ  IIclwa.  (Krg<iinung»h«ft» 
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From  numerous  examinations  of  the  Oder  water  be- 
fore «nil  aftor  lillralion,  Hiilwa  concludes,  that,  witli 
the  exception  of  occasional  disturbances  al  tiroes  of 
high  water,  the  impurities  of  the  river-water  are  so 
far  removed  by  the  process  of  filtralitm  as  to  furnish 
a  Jrlnklng-wa;er  almost  above  suspicion.  In  order 
to  remove  the  fine  panicles  of  clay  which  give  to 
the  water,  in  limes  of  flood,  an  opalescent  api>ear- 
ance  which  flltratiou  will  not  remove,  Hulwa  recom- 
mended treating  the  water,  before  flltralion,  with  alum 
in  the  proportion  of  from  one  to  ten  ports  of  alum 
to  a  hundred  thousand  parts  of  water  (by  weight), 
acciirdiug  to  the  degree  of  turbidity  of  the  water. 
This  use  of  alum,  which  is  becoming  very  common 
on  a  smaller  scale,  has  not  been  adopted  at  Ureslau. 
At  the  time  of  Hulwa's  examinations,  the  sewage  of 
Breslau  all  run  into  the  Oder  opptisile  and  below  the 
city,  in  aiilieipatiou  of  the  completion  of  the  sewage- 
farms  now  in  use.  Tlie  study  of  the  effect  of  this 
discharge  upon  the  stream  is  perhaps  the  most  inter- 
esting part  of  the  document.  Although  the  volume 
of  sewage  is,  on  the  average,  only  ^i?  of  the  volume  of 
river-water,  and  in  times  of  flood  only  sJt,  the  river 
opt>o»ite  and  just  below  the  city  gives  abundant  evi- 
dence of  pollution, — pollution  which  becomes  less 
and  leM  marked  as  the  stream  flows.  Thirty-two 
kilometres  below  the  city  neither  chemical  nor  mi- 
croscopical examination  was  able  to  show  any  evi- 
dence that  the  water  was  not  quite  as  suitable  for 
water-supply  (after  filtration)  as  the  water  from  the 
le  stream  above  the  city  at  the  present  pumping- 
:s.  Ilulwa  is  of  the  opinion  tliat  the  natural 
porifying  agencies  are  quite  sufficient  to  take  care  of 
(be  amount  of  sewage  which  was  then  discharged 
into  the  river,  and  that,  a  fortiori,  the  effluent  from 
the  sewage-farms  may  be  safely  disposed  of  in  that 
way.  He  is  careful,  however,  to  admit  the  possi- 
bility of  overloading  this  or  any  other  stream,  and 
of  calling  upon  the  natural  agencies  to  do  more  than 
they  are  capable  of  doing.  He  thus  agrees  with  most 
experts  who  have  studied  tliis  matter,  that  the  dis- 
chitrge  of  sewage  or  other  polluting  matters  into  a 
■tream  Is  not  to  be  decided  In  all  cases  by  an  abso- 
late  prohibition,  but  that  the  size  of  the  stream,  the 
proportion  of  polluting  matters,  and  other  clrcum- 
•tancea,  must  be  taken  into  consideration. 


THE   CONSUMPTIVE  PERIOD. 

BiPPOCRATBS  declared  that  consumption  gathers 
'  the  greatest  numlwr  of  victims  between  the  ages  of 
25  and  'io  years,  and  the  same  observation  holds  true 
\  to-day. 

Aa  a  flrtt  and  natural  deduction  from  this  fact,  the 
[  opiniuu  has  obtained,  that  men  are  more  susceptible 
\  to  consumption  between  20  and  U5,  and  that,  passing 

iH*  •cAwimdtucAlttlfrbUcfikeU  in  dfn  dentin- hrn  ntildUn  im 
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this  period,  they  gradually  acquire  an  immunity  from 
the  disease. 

A  more  careful  study  of  the  statistics,  however, 
reveals  a  fallacy  in  this  reasoning.  Hitherto  it  has 
been  tlie  custom  to  reckon  the  mortality  of  each 
period  of  life  as  a  fr.iction  of  the  entire  mortality  of 
all  ages.  By  this  method  it  is  shown  merely  that 
during  certain  decades  of  life  more  individuals  die  of 
phthisis  than  during  other  decades.  This  amounts, 
however,  .'imiily  to  saying  that  within  these  periods 
of  life  a  greater  numl)er  of  people  are  living.  The 
total  number  of  deaths  from  any  disease,  at  any  given 
age,  must  bo  greater  or  less,  according  to  the  number 
of  people  existing  al  that  age;  and  a  large  proportion 
of  mankind  are  from  20  to  35  years  old.  In  order, 
therefore,  to  determine  the  individual  risk  of  con- 
sumption at  any  specified  time  of  life.  It  is  necessary 
to  know  the  whole  number  of  persons  living  at  that 
age,  and  then  compute  the  percentage  of  them  who 
die  of  consumption. 

Figuring  in  ibis  manner,  Wiirxburg  estimated  the 
annual  percentage  of  mortality  from  phthisis  at  dif- 
ferent periods  of  life  in  Prussia,  and  he  found  the 
following  table  for  every  10,000  persons  living  at  each 
period:  — 


Am. 

Men. 

1 

WomH. 

AOB. 

USN. 

WOHBH. 

0-1 

MM 

21.M 

a»-3o 

40.04 

W.M 

1-2 

20.27 

30.U 

44.15 

31.13 

2-S 

12.UII 

13.IM 

67.10 

40.10 

3-3 

s.4a 

7.18 

50-00 

82.38 

6i4« 

5-10 

4.07 

».aa 

00-70 

112.35 

76.oa 

10-1» 

4.U 

7.38 

70-80 

76.23 

50.03 

!&-» 

17.87 

18.87 

Over  80 

31.71 

21.01 

M-36 

44.77 

2S.U3 

From  this  table  it  is  seen  that  a  large  phthisis  mor- 
tality prevails  during  the  first  year  of  life;  thence 
it  descends  to  a  minimum  between  5  and  \b  years  of 
age;  from  this  jtoint  il  increases  with  rapid  strides, 
until,  between  OO  and  70  years,  it  reaches  the  high 
figures  of  11*2,25  per  every  10,000  living  beings  of 
that  age:  in  other  words,  these  figures  mean  that  a 
man's  liability  to  death  by  consumption  increases 
from  puberty  till  70  years  of  age. 

The  companion  column  of  Uie  phthisis  mortality 
of  women  shows  that  they  are  more  frequent  victims 
during  chiidliood,  but  during  the  third  decade  and 
Uiereafter  their  relative  liability  is  diminished. 

These  figures  of  Wiirzburg  are  confirmed  in  their 
main  features  by  the  investigations  of  Lchmanu  in 
Copenhagen,  and  of  Schmitz  in  Bonn.  Lehmatin 
also  extended  his  query  to  the  relative  duration  of 
phthisis  at  different  ages,  and  found  that  under  20 
years  of  age  more  than  75%  of  phthisis  patients  die 
within  a  year.  This  rapid  progress  of  the  disease 
diminishes  with  increasing  years  until  at  least  one- 
half  of  the  cases  terminating  after  55  years  of  age 
present  a  record  from  three  to  many  years'  dura- 
tion. It  follows  from  this  that  a  portion  of  the  in- 
creased phthisis  mortality  of  advanced  years  is  due 
to  casea  which  have  lasted  over  from  the  earlier 
decades. 
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THE  BERLIN  EXniBlTION  OF  HYGIENE 

IN  18S2-S3. 

The  committee  having  in  charge  the  prepa- 
rations for,  and  the  direction  of,  the  German 
exhibition  of  hygiene,  decided  wisel}',  it  seems 
to  us,  to  substitute  for  the  usual  premiums  a 
scientific  report  upon  all  objects  shown,  and 
possessed  of  real  merit.  At  the  close  of  the 
exhibition  in  the  autumn  of  1883,  the  work  of 
preparing  tiiis  report  was  placed  in  the  hands 
of  Dr.  Burner  of  Berlin.  The  first  part  of  his 
report  has  recently  been  published,  and  is  soon 
to  be  followed  by  a  second  and  concludiug  vol- 
ume. This  report  contains  a  number  of  papers 
upon  topics  of  the  greatest  interest  to  students 
as  well  as  to  the  interested  general  reatler. 
Drs.Wolffhiigcl,  Sell,  Loftier,  K6nig,and  Bagin- 
sky,  among  others,  have  contributed,  each  in 
his  own  field  of  work,  articles  that  have  all  the 
value  of  8|)ecial  treatises  upon  the  topics  as- 
signed to  them. 

This  exhibition,  which  came  into  existence 
in  consequence  of  the  direct  exertions  of  the 
Deutsches  verein  fur  offentliche  gcsundheits- 
pflege,  was  to  have  been  opened  in  Ma^-,  1882. 
A  fire,  however,  destroyed  in  a  few  hours  the 
completed  building  and  contents.  A  new  and 
more  secure  stmcture,  with  a  larger  collection 
of  articles,  was  ready  in  the  following  year,  and 
was  opened  to  the  public  on  May  12,  1883, 
under  the  patronage  of  the  Empress  Augusta. 
This  was  not  a  display  of  new  things  only,  but 
a  very  complete  exhibition  of  what  has  been 
done,  or  is  now  doing,  for  the  protection  of 
human  life.  Manj-  of  the  objects  exhibited 
have  been  secured  by  the  Prussian  govern- 
ment as  a  foundation  of  a  permanent  museum 
of  hygiene. 

The  author  truly  enough  asserts  that  exact 
science  is  extending  constantly  its  territory 
within  the  domain  of  hygiene,  and  then  adds 
with  equal  satisfaction  Prince  Bismarck's  offi- 
cial declaration  that  the  best  work  of  medical 
science  lies,  not  in  the  curing  of  disease,  but 
in  the  higher  office  of  preventing  it.  A  study 
of  the  German  exhibition  of  1883,  and  of  that 
at  London  in  1884,  shows  once  more  that  the 
Germans  may  fairly  claim  the  leadership  in 
the  scientific  investigation  of  questions  that 
belong  to  hygiene,  while  to  the  English  still 
belongs  the  credit  for  the  technical  execution 
that  brings  the  results  of  these  investigations 
to  the  protection  of  the  public  health. 

Nothing  in  this  exhibition  attracted  more 
notice  than  the  pavilion  of  the  Imperial  health 
office, — a  model  building,  containing  a  com- 

Btricht  Uber  dU  AUgtmeint  dtattckt  auimlellung  auf  dem 
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pletc  collection  of  the  apparatus  used  in  the 
investigations  of  the  infectious  diseases,  and 
in  the  examination  of  articles  of  food.  The 
relief  plan  of  Berlin,  prepared  by  Prof.  H. 
Gruner  for  this  exhibition,  is  another  proof 
of  the  excellent  work  carried  on  in  this  city 
in  the  department  of  hygiene.  The  plan,  in 
addition  to  the  peculiarities  of  the  surface 
of  the  ground,  gives  the  soil  in  section  to  the 
ground-water  level,  making  apparent  to  the 
eye  the  great  difficulties  in  the  way  of  a  thor- 
ough system  of  drainage,  now  accomplished 
under  G.  llobrecht's  energetic  direction.  A 
visit  to  the  verj'  extensive  and  successfully 
managed  irrigation  fields  of  Berlin  was  an 
instructive  addition  to  the  plans  and  descrip- 
tions of  this  work  shown  at  the  exposition. 
In  the  years  since  the  war  of  1866,  a  very 
valuable  work  has  been  done  in  Berlin  by  an 
association  of  ladies,  and  largely  under  the 
direction  of  Frau  Lina  Morgenstern,  in  the 
people's  kitchens,  which  are,  in  effect,  schools 
for  instruction  in  the  proper  and  economical 
preparation  of  food.  "This  was  all  well  shown, 
together  with  a  large  collection  of  articles  of 
food  and  drink  in  all  stages  of  preparation, 
and  also  in  all  degrees  of  adulteration. 

The  best  form  of  shoe  is  the  subject  of  an 
instructive  paper  by  Dr.  F.  Beely.  The  vari- 
ous forms  of  shoe  tried  in  the  German  armies 
were  exhibited,  with  indications  of  defects  and 
merits,  from  the  time  of  Professor  Meyer's 
first  publication  at  Zurich,  in  1857,  upon  the 
proper  shajie  of  the  shoe.  The  military  au- 
thorities of  Germany  have  ra.ide  a  CArcAil 
study  of  the  subject.  The  normal  form  finally 
adopted  by  them  closel}'  resembles  a  mnch- 
advertised  English  one. 

Another  public  necessit.y,  well  represented  in 
the  exhibition,  and  made  the  subject  of  an 
exhaustive  paper  by  Dr.  Lassar,  is  that  of 
baths  and  laundries.  Among  these  stand 
easily  first  the  public  baths  of  Bremen,  built 
in  the  years  1876-77,  at  an  expense  of  a  hun- 
dred and  twenty-five  thousand  dollars,  not 
including  the  cost  of  the  land.  A  bath  here, 
with  all  the  conveniences  of  the  best  private 
house,  may  be  had  for  twenty-five  cents,  while 
one  provided  with  .ill  that  is  really  necessary 
can  be  had  for  six  cents.  It  is  not  necessary 
to  add,  perhaps,  that  a  largo  part  of  the  capi- 
tal was  given. 

Institutions  for  the  care  of  the  jxwr,  pris- 
ons and  reformatories,  were  well  rei)resentod 
by  plans,  models,  and  statistical  tables,  nota- 
bly the  great  prison  at  Plotzensee,  containing 
at  present  a  population  of  two  thousand,  and 
the  workhouse  at  Kummelsburg,  —  both  mod- 
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els  of  tbeir  kind.  Tenement  houses  and 
Bcliools,  as  exhibited,  present  nothing  of  nn- 
usnal  interest.  The  first-named  are  distinctly 
inferior  to  the  better  English  models. 

This  volnme  closes  with  a  review  by  F.  O. 
Kubn,  architect,  in  Berlin,  of  structures  ex- 
hibited by  plan,  for  the  shelter  of  soldiers  in 
times  of  peace.  The  most  conspicuous  exam- 
ple shown  was  the  new  caserne  at  Dresden,  — 
a  complex  of  buildings,  containing  shelter  for 
seven  thousand  men.  A  characteristic  feature 
of  tliis  caserne  is  the  complete  separation  of 
the  rooms  for  day  use,  sleeping,  eating,  wash- 
ing, and  working, — an  arrangement  from 
which  the  Saxon  authorities  already  claim  a, 
marked  improvement  in  the  health  of  the 
inmates. 

If  Dr.  Borner's  second  volume  is  as  satis- 
factorily edited  as  this  has  been,  the  work  will 
have  a  permanent  place  in  the  history  of  pre- 
ventive medicine. 
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COMFORT  AND  LONGEVITY. 

JotiEr  KoROsi  is  the  director  of  the  Bureau 
of  statistics  in  Budapest,  and  he  has  appar- 
ently brought  to  his  work  a  mind  well  adapted 
to  the  difficult  task  of  handling  figures  in  bulk. 
The  essa^'  which  he  presents  to  us  under  the 
above  title  was  read  in  September  last,  before 
the  Association  of  hygiene  in  Berlin,  and  in  it 
be  has  confined  himself  to  a  few  points  only. 
lie  has  endeavored  to  determine  the  influence 
which  the  varying  pecuniary  conditions  of  life, 
with  their  attendant  prinleges  or  privations, 
have  upon  the  longevity*  of  the  people  of  his  city. 
For  convenience  he  recognizes  four  classes,  ac- 
cording to  their  endowment  in  worldly  goods  ; 
"  ho  are  verj'  rich  at  one  end  of  the 
,  and  those  who  sufier  from  abject  pov- 
erty at  the  other.  Between  these  extremes  lie 
the  great  mass  of  the  people,  whom  he  divides 
into  the  middle  class  and  the  ordinary  poor. 

He  does  not  claim  that  his  figures  possess  an 
absolute  mathematical  value,  because  he  coutd 

kuol  determine  the  numl>er  of  living  individuals 
in  each  category ;  but  by  excluding  children 
under  five  years  of  .nge,  and  taking  the  average 
n^e  of  those  dying  during  a  period  of  eight 
rears,  he  found  that 

Tk*  Itrb  «Um  «Tera(e* B^jrwra  of  life. 
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privation,  lengthen  the  average  life  nearly  ten 
years. 

The  second  ])oint  which  he  studied  was  the 
relation  existing  between  epidemic  infectious 
diseases,  and  the  pecuniar^'  status  of  the  dif- 
ferent grades  of  the  communit}'.  Upon  this 
point  he  finds  that  poverty  does  not  exercise  a 
uniform  influence  ujjon  the  occurrence  of  these 
diseases  :  indeed,  viewing  them  as  a  whole,  the 
well-endowed,  excepting  the  very  richest,  are 
more  seriouslj-  afllicled  than  tlie  jwor. 

Viewing  tbe  infectious  diseases  separately,  he 
finds  that  cholera,  small-jiox,  measles,  and  iy- 
phus  ore  more  prevalent  among  the  poor,  while 
diphtheria,  croup,  whooping-cough,  and  scarlet- 
fever  are  more  prevalent  among  the  rich.  Con- 
simiption  and  pneumonia  claim  the  poor,  and 
brain-troubles  attack  the  rich. 

In  view  of  legislative  action  regarding  the 
abodes  of  the  poor,  Kcirosi  next  studied  the  in- 
fluence of  basement  tenements  upon  the  occur- 
rence of  epidemics  ;  and  he  found,  that,  taking 
the  infectious  diseases  as  a  whole,  they  are 
60%  more  frequent  in  the  cellar  than  in  the 
elevated  tenements. 

The  cellar  residence,  however,  does  not  favor 
all  diseases  alike.  Me.nsles  and  whooping- 
cough  are  very  prevalent  there,  croup  less  so, 
white  diphtheria  and  scarlet-fever  are  10%  less 
frequent  among  cellar  inhabitants  than  among 
those  more  loftilj-  housed.  This  is  in  accord- 
ance with  statistics  from  other  places,  and 
notably  from  Boston,  where  epidemics  of  diph- 
theria Lave  swept  over  the  finest  parts  of  the 
city,  and  have  left  the  low  sections  and  cellar 
regions  almost  exempt. 

Lastl}-,  Korosi  considers  the  influence  of 
crowding  upon  epidemics.  To  obtain  a  stand- 
ard, he  noted  the  number  of  rooms  in  each 
house,  and  the  number  of  people  occupying 
them.  Combining  these  figures,  he  obtained 
the  average  number  of  persons  per  room.  A 
possession  of  one  or  two  persons  to  each  room 
was  Utken  as  normal,  while  three,  four,  and 
five  persons  per  room  were  considered  over- 
crowding. He  found  that  the  intensity*  of  some 
infectious  diseases  was  notably  increased  in  the 
crowded  tenements.  This  increase  amounted 
to  364%  for  measles  in  houses  inhabited  by 
more  than  five  persons  per  room.  Whooping- 
cough  is  likewise  greatly  intensified  by  crowd- 
ing. On  the  other  hand,  it  docs  not  ap|x>ar 
that  scarlet-fever  and  diphtheria  are  similarly 
favored  by  the  increased  number  of  people  in 
the  house.  These  are  rather  surprising  con- 
clusions, and  may  find  their  explanation  when 
we  discover  the  manner  in  which  these  various 
diseases  are  transmitted  from  person  to  person. 
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ANIMAL   DISEASES  AND  PUBLIC 
HEALTH. 

TuK  object  of  this  book  is  to  introduce  to 
the  people  of  tbis  countrj'  '  the  higlicr  pur- 
poses of  veleritinry  medicine.'  These  higher 
purposes  are  the  1  letter  ]irotcction  of  the  public 
hi'iillli,  and  the  mitigntion  of  ceitaiu  evils  re- 
liiting  to  our  food-supply. 

The  amount  of  capital  invested  in  live-stock 
is  enormous,  and  the  animal  product  a  most 
important  part  of  our  national  resources.  The 
better  protection  of  this  proi)erty  from  disease 
is  discussed  in  the  tliird  part  of  the  book. 
Writers  have  usually  treated  this  material  or 
pecuniary  side  as  the  more  imiK>rtaut  aim  of 
veterinary  medicine :  it  is  here,  however,  dis- 
cussed as  secondary  to  that  of  public  sanitation. 
In  part  second  the  author  gives  an  excellent 
history  of  veterinary  medicine,  and  of  vet- 
erinary schools  in  Europe,  along  with  much 
information  not  easily  accessible  elsewhere. 

This  age  of  steam  has  in  manj-  ways  stimu- 
lated the  production  of  live-stock ;  and  the 
relative  proportion  of  animal  to  vegetable  food 
bus  of  late  years  been  rapidly  growing.  This 
is  in  part  due  to  the  fact  that  the  art  of  stock- 
breeding  has  greatly  advanced,  and  in  part  to 
the  modern  facilities  for  the  preservation  and 
transportation  of  animals  or  their  protlucts. 
While  this  is,  as  a  whole,  doubtless  a  benefit  to 
mankind,  it  has  at  the  same  time  enormously 
increased  certain  dangers  to  public  health. 
Old  dangers  have  increased,  and  new  ones  been 
introduced  that  our  fathers  knew  nothing  of. 
Moreover,  modern  scientific  investigation  has 
traced  to  our  domestic  onimals  cerLiin  diseases 
of  man  the  origin  of  which  has  heretofore 
been  a  mystery ;  and  we  now  know  that  the 
public  health  is  related  to  that  of  our  domestic 
animals  in  more  ways  than  the  public  yet  ap- 
preciate. 

Dr.  Billings  has  tlicreforc  an  im[H>rtant 
theme,  and  he  tells  his  readers  '  not  to  forgot 
that  the  author  is  an  enthusiast; '  and  we  will 
add,  that,  like  many  enthusiasts,  he  advocates 
measures  for  the  details  of  which,  even  if  prac- 
ticable, the  public  are  by  no  means  yet  ready. 
Indeed,  like  the  public,  the  author  himself  de- 
votes the  most  attention  to  some  of  those  dan- 
gers which  are  by  no  means  the  greatest,  if  we 
measure  their  results  by  mortuary  statistics. 

That  the  flesh  of  obviously  diseased  animals 
is  unwholesome  food  for  man,  has  been  the 
common  belief  for  ages  ;  and  communities  that 
have  any  public  markets  at  all  have  generally 

Tht  rtlutiOH  of  autiuat  diteatet  to  thi  snibUc  heatth,  and 
thfir primttuH.  'Djr  VatSK  6.  Billinob,  O.V.S,    New  York, 
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placed  legal  restraints  on  its  sale.  In  most 
civilized  countries,  there  are  severe  ix>nallics 
for  selling  dise.iseil  Uesh  of  certain  klnd.n  :  bul 
in  our  country  the  administration  of  saniUin 
laws  in  this  direction  is  very  defective,  and  the 
methods  very  faulty.  In  some  directions  tlieit 
is,  08  yet,  no  official  or  organizeil  elTurt  to  mccl 
dangers  the  existence  of  which  is  reasonably 
well  demonstrated. 

We  may  say.  in  a  general  wny,  that  the  health 
of  the  people  is  directly  related  to  that  of  their 
domestic  animals  in  at  least  five  ways.  In  the 
first  place,  some  of  their  contagioaa  diseusea 
are  directly  transmissible  to  us,  and  are  very 
fatal ;  and  to  this  class  belong  some  of  the 
most  dreaded  of  diseases.  For  example :  in 
proportion  to  the  relative  number  of  its  vic- 
tims, hydrophobia  ins])ii-es  more  terror  th.nti 
any  other  disease  known  to  us,  and  greater 
exertions  arc  made  against  it  than  against  any 
other  one  disease  which  slays  so  small  a  pro- 
portion of  the  populotion.  This,  in  man.  comes 
only  from  animals.  In  the  same  category  we 
may  place  anthrax  and  glanders,  both  veir 
fatal.  The  foot-and-mouth  disease  of  cattle, 
transmitted  to  man  through  the  milk  of  dia> 
eased  cows,  is  less  fatal,  ]>erhnps,  but  still  too 
troublesome,  and  unfortunately  too  common, 
to  ignore,  and  others  of  less  note  are  well 
known.  The  mortality  in  any  community,  due 
directly  to  this  class  of  diseases,  is  relativcty 
small ;  yet  there  is  a  positive  danger,  against 
which  we  have  as  yet  inadequate  protection, 
and  where  we  esi)eciall3- need  intelligent  official 
action  founded  on  proper  veterinary  authority. 

Closely  related  to  this  is  a  class  of  diseases 
less  contagious,  and  where  the  direct  transmis- 
sion to  man  does  not  so  commonl}-  follow  ex- 
jjosure,  or  where,  at  least,  the  demonstralii:"n 
is  as  3'et  incomplete ;  where  we  can  say  th»t 
the  public  health  may,  and  probably  docs,  suf- 
fer, but  where  the  proof  is  lacking,  and  tbf 
extent  of  the  danger  very  uncertain.  Such  is 
the  case  with  tuberculosis.  That  tuberculosis 
of  cattle  is  very  common  in  the  old  world,  that 
it  is  less  common  here  but  is  increasing,  all 
who  have  studied  it  believe.  That  tubercu- 
losis in  man  is  in  a  degree  transmissible,  ii, 
we  think,  now  generally  conceded  ;  and  tlint 
tuberculosis  in  cattle  may  be  transmitted 
to  other  animals  through  the  milk  of  Uv 
lous  cows  is  proved.  That  it  is  traii> 
from  cattle  to  man  through  milk  is  not  proved, 
but  the  analogies  are  most  suspicious,  ami  Imvc 
of  late  attracted  much  attention.  Tiie 
gives  an  excellent  history  of  the  invest  i_ 
in  Germany,  and  gives  suggestive  statistical 
the  extent  of  the  disease  among  European  catv 
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h  the  light  of  our  present  knowledge,  few  intel- 
igent  parents  would  knowingly*  allow  their 
children  to  use  the  milk  of  tuberculous  cows ; 
but  as  yet  we  are  powerless  to  prevent  its  sale 
in  our  cities. 

A  third  class  of  diseases  grows  out  of  ani- 
mal parasites  in  the  flesh  of  the  animals  we 
e  as  food.     Of  these,  trichiniasis  has  of  late 
layed  the  most  sensational  rdle.    For  the  last 
few  years  this   has   been    prominently  before 
the  public  ;  but  in  our  own  country,  curiously 
enough,  our  officials,  because  of  commercial 
complications,  have  tried  to  hide  the  danger, 
rather  than  guard  against  it.     Outside  of  the 
advertisements  of  quack  me<licines,  no  more 
astonishing   sanitary'  lit'Crature   can  be  found 
than  some  of  the  public,  not  to   say  official, 
atterances  reganiing  trichinae  in  the  swine  of 
"  s    country.      Our   author  gives    numerous 
itatistics,  both  from   other  sources  and  from 
riginal  investigations,  which   show  that   the 
iseaso   is   common   enough  and  wide-spread 
iDOUgh  to  need  more  careful  watching.     For- 
imately,  each  household  can  protect  itself  from 
is  class  of  diseases  b}'  thorough  cooking ; 
ul.  considering  the  customs  of  cookery,  there 
should  be  other  protection.     Tape-worm   be- 
ngs  in  this  class  of  diseases.     We  think  that 
e  author  overrates  the  danger  from  the  Tae- 
ia  medio-canellata  derived  from  beef  (more 
u-obably  from  veal?),  and   quotes  Thudicum 
if  twenty  years  ago  to  show  that  the  raritj' 
if  the  cysticercus  in  beef  makes  it  more  dan- 
rous,  —  a  doctrine  from  which  we   entirely 
t.     In  this  country  the  vast  majority  of 
worms  appears  to  be  the  T.  solium  which 
t  from  '  measley  '  pork. 
There  is  still  another  way  in  which  the  flesh 
diseased  animals  probably  affects  the  public 
alth.     Animals   are   subject  to  certain  dis- 
cs which    affect  their  flesh,  but  which  are 
so   far  as   known,    transmitted   to   man. 
he  so-called  hog-cholera  is  such  a  disease ; 
experience  has  shown  the  propriety  of  for- 
ding the  sale  of   the  pork  in  the  markets 
hen  sufficiently  atfected  to  have  the  red  sjrots. 
The  author  advocates  much  more  extensive 
ctiou  of  animals,  but  we  fear  that  his  zeal 
jlfed  him  to  impracticable  lengths.     When 
consider  the  enormous  number  of  animals 
aughtered  by  the  producers  of  the  same  on 
own  farms,  and  the  production  of  milk 
all  farms  not  called  '  dairy  '  farms,  we 
that   a   system   of  inspection  which  will 
«Zt«od  to  *  all  animals  slaughtered,'  and  to  all 
oows  on  all  the  farms  which  may  supply 
(braalc,  is  impracticable.     Nor  would  he, 
think,  have  written  that  'city  inspection  [ot 
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milk]  is  next  to  useless,'  if  he  had  had  any 
experience  in  official  sanitation  in  a  large  city, 
drawing  its  milk-supply  from  regions  over 
which  its  officers  had  no  jurisdiction  whatever. 
Because  we  cannot  have  the  most  perfect 
means  of  protection,  it  is  nonsense  to  decry  the 
only  means  that  are  available,  and  which,  ex- 
perience shows,  make  a  great  improvement  in 
affairs.  And,  however  necessary  and  important 
official  inspection  may  be,  one  cannot  hope  for 
'  the  unquestionable  guaranteeing  '  of  safetj'  by 
any  official  board  :  that  is  asking  a  great  deal. 
His  short  chapter  on  hippophagy,  as  prac- 
tised in  Europe,  is  both  interesting  and  oppor- 
tune. The  growing  consumption  of  this  cheap, 
nutritious,  and  wholesome  meat  is  a  good 
thing,  which  the  next  generation  will  doubtless 
find  common  in  all  enlighteued  countries.  The 
poorest  chapter  in  the  book  is  that  relating  to 
infection  and  bacteria,  some  portions  of  which 
(and  notably  the  botanic  portion)  are  lame. 
But  the  book  is  an  important  one :  it  deals 
with  an  important  subject,  and  is  the  reposi- 
tory of  much  useful  information  in  an  interest- 
ing and  available  shape. 


HOUSE-DRA  IN  A  GB. 

Of  the  numerous  books  which  have  appeared 
during  the  past  year,  devoted  to  this  subject, 
many  are  too  exclusively  taken  up  with  the 
plumbing  and  drainage  of  houses  and  tene- 
ments in  cities  and  towns  provided  with  sew- 
eragesystems.  In  Col,  Waring's book,  entitled 
'  How  to  drain  a  house.'  the  individual  house- 
holder, to  whom  the  volume  is  chiefly  ."iddressed, 
will  find  valuable  counsel,  wlietlu;r  his  domicile 
is  in  a  crowded  city,  or  in  a  country  or  sub- 
urban village  where  connection  with  public 
sewers  is  impossible. 

The  great  value  to  the  state,  of  sanitary 
works,  sucli  as  pure  water-supplies  and  the 
proper  drains^e  for  the  removal  of  sewage,  has 
been  successfully  demonstrated,  and  the  same 
principle  is  none  the  less  true  of  each  individ- 
ual dwelling. 

The  first  and  principal  portion  of  the  book 
treats  mainly  of  that  portion  of  the  drainage 
system  which  is  included  within  the  interior  of 
the  house.  The  closing  two  chapters  are  de- 
voted to  the  disjjosal  of  the  sewage  of  isolated 
houses,  and  the  special  method  of  sub-surfaoe 
irrigation. 

The  style  is  concise,  and  the  illustrations  are 
clear  and  simple,  and  shorn  of  all  unnecessar}' 

Bou!  to  drain  a  hotur.  Pmctical  Iri/ormntlOH  for  hmuthtld- 
er:  Uy  tiioBoc  E.  Wabixq,  Juu.,  M.  Inil.  C.E.  New  Vork, 
ffolt,  1886.    SXl  p.    IS'. 
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details.  The  reader  is  not  left  to  lose  his  way 
among  a  bewildering  ftrraj'  of  traps,  vents,  sind 
fixtures  of  every  possible  variety'  of  style  and 
shape.  The  writer  addresses  these  chapters, 
not  to  plumbers,  architects,  or  engineers,  but, 
as  he  sa3-8,  to  ' '  the  limited  class  who  are  willing 
to  learn,  and  with  wliom  a  promising  sugges- 
tion becomes  a  ft-nitfiil  germ  ;  to  the  few  who 
will  agree  with  their  teachings  ;  and  to  the  more 
who  will  take  their  proiiositions  into  earnest 
consideration,  without 
the  intention,  and  often 
without  the  result,  of 
agreeing  with  them." 

If  the  wise  counsel 
offered  in  this  volume 
were  generally  complied 
with,  diphlheria,  typhoid, 
and  other  filth-diseases 
would  undoubtedly  be  re- 
duced to  a  minimum, 
and  the  death-rate  would 
show  a  corresponding  im- 
provement. 


NOTES  AND  NEWS. 

If  the  air  carries  Itifec- 
tioua  germs,  it  certainly 
would  be  well  t<i  filter  it 
before  Inhaling.  We  repro- 
duce from  Science  et  nature 
a  cut  showing  a  French  phy- 
sician of  the  time  of  tht^  pesti- 
lence of  Marseilles  (1720-21) 
on  Ills  round  of  Tlsils.  He  is 
incased  in  an  armor  con- 
sisting of  a  shiirl  morocco 
gown,  B  helmet  of  the  same 
material,  and  a  nose  stuffed 
with  aromatics,  which,  not- 
withstanding Us  being  a  doc- 
tor's nose,  would  prove  an 
enlivening  feature  at  a  car- 
nival. Did  the  doctors  touch 
their  patients  only  with  the 

end  of  a  stick  ?    The  ilhutratlon  seems  to  Indicate 
as  much. 

—  The  conductor  of  the  Cartographic  Institute, 
Hamburg,  Herr  L.  Friedrlchsen,  writes  thus  concern- 
ing the  limits  of  the  German  possessions  in  West 
Africa:  "The  Mahin  district  on  the  Gulf  of  Benin, 
between  Lagos  and  the  mouth  of  the  Niger,  settled 
by  the  Hamburg  firm  of  G.  L.  Oalaer,  has  not  yet 
been  placed  under  German  protection.  The  coast 
from  Jaboo  to  Old  Calabar  will,  in  my  opinion,  be  in 
future  regarded  as  under  British  protection,  but  has 
nut  hitherto  been  oflicially  placed  under  any  Euro- 
pean power.  The  frontier  of  the  Oemian  Cameroon 
begins  with  the  Ethiopian  cataract  on  the  Great 


A  raiNCB  oocTOK  or  tbs  oui  bobool. 


Klver  lying  from  lliere  In  a  south-westerly  direction, 
to  the  sources  of  the  Rio  del  Key,  following  the  right 
bank  of  this  river  to  the  coast,  then  the  coaat-liat 
In  a  south-easterly  direction  to  the  river  Behuwe, 
excluding  the  town  and  neighborhood  of  Victoria  ai 
British,  as  well  as  the  island  of  Halimba.  Tk« 
latter,  as  well  as  the  whole  coast  from  the  river 
Bchuwe  to  Gumbegumbe,  Is  not  described  by  me  lo 
the  commissions  of  foreign  officials  as  withoat  ■ 
ruler,  but  as  a  tract  on  which  the  actual  raising  of 
the  German  flag  is  yet  the  subject  of  diplomatic 
treaty.  The  German  protec- 
torate in  south-west  Africa 
begins  with  18°  south  lati- 
tude, not  with  Ca]>e  Frio." 

—  Prior  tfj  1850,  there  wow 
no  effectual  laws  in  England 
to  regulate  the  number  of 
hours  of  work  per  day  for 
children  and  women:  couss- 
queiitly  they  were  in  manji 
pl.^crs  obliged  to  work  from 
fifteen  to  sixteen  honri 
dally,  Certain  laws  ha4 
been  passed,  but  they  wot 
so  loosely  drawn  up  that 
thi'y  were  easily  evaded. 
After  1850.  practical  lawi 
were  passed  at  frequent  In- 
tervals, to  protect  the  people 
in  various  kinds  of  industry, 
and  ten  hours  and  a  half 
were  made  the  extreme  limit 
of  work.  A.  Ollendorff  hu 
studied  the  mortality  statis- 
tics of  England  for  a  seriei 
of  years  before  and  after 
1850,  and  he  finds  that  tht 
mortality    of    women    and 

\  ^  children    in   manufacturing 

towns  has  notably  dimin- 
ished since  these  protective 
laws  came  in  force. 

—  The  Oil  trade  review 
reports  that  rich  petroleum 
grounds  have  been  found  at 
Deli,  on  the  east  coast  of 
Simiatra.  After  experimen- 
tal borings,  a  well  was  found  at  a  depth  of  thin; 
metres,  which  yields  about  three  hundred  and  sixty 
gallons  In  an  hour.  When  the  last  layer  of  earth  was 
pierced,  the  oil  rose  in  a  strong  volume  to  a  height 
of  two  metres  out  of  the  bore. 

—  Rclchemberg's  system  of  employing  the  aanit 
wire  for  telegraphing  and  fur  the  use  of  tlie  tel*- 
phono  simultaneously,  has  been  tried  with  grMl 
success  between  Toledo  and  Madrid. 

—  A  committee  has  been  formed  In  Stendal  lo  pBl 
up  a  monument  of  the  late  Dr.  Gustav  Nach 
the  African  explorer  and  general  consul  so 
dead. 


\ 


FRIDAY,  JULY  17,   1885. 


COMMENT  AND  CRITICISM. 

An  ArrRi.>ruiATios  of  fifty  thousand  dollars 
was  granted  by  the  legislature  of  Peniisjl- 
vania.  at  it«  late  session,  to  continue  the  state 
gpologicul  survi-y  for  18X5  and  188G,  and  the 
governor  bus  signed  the  bill.  The  bosRl  of 
commissioners  of  the  survey  asked  for  ninety- 
two  thousand  dollars,  to  which  the  senate 
agreed  ;  hut  it  was  reduced  by  the  house  to  the 
■bove  sum.  It  will  be  es]>cnded  chiefly  on 
Uic  anthracite  regions.  A  final  report  by 
Prof.  .1.  P.  Lesley  will  close  the  series  of 
reports,  giving,  in  a  condensed  form,  a  siim- 
tiuary  of  the  whole,  —  a  most  diflicult  but  ex- 
sctlingly  useful  and  [wpiilar  volume. 


The  legislature  made  short  work  of  the 
Jifflcult  and  troublesome  question  of  how 
le  large  accumulation  of  printed  rejwrls  of 
lie  survey  shall  be  disi>o3ed  of,  by  voting  the 
>ks  to  themselves.  They  reduced  the  num- 
gr  to  be  hereafter  printed,  and  disposed  of 
iem  in  practically  the  same  way ;  reserving, 
liowrver,  n  sutticient  number  for  distribution 
public  libraries,  colleges,  and  for  exchange 
with  oilier  states  and  countries.  The  system 
selling  the  reports  has  been  alKilished,  as 
ie  large  number  of  gratuitous  co|>ies  intor- 
frred  with  the  sales.  The  large  number  of 
■null  volumes  of  these  rei)ort8,  and  the 
[cnuincr  in  which  they  will  be  scattered  broad- 
east  through  the  state,  will  soon  rcniler  it 
lUBcull  to  collect  a  perfect  set ;  but  the  great 
of  the  edition  will  always  make  them 
Heap. 

T«K  FAim  or  THK  KAUtiEn  geologists,  that  the 
^bolc  fftrtli  was  built  according  to  '.he  Kuro- 
•  ittiTn,  has  received  in  other  parts   of 
It  i  many  severe  contradictions,  of  which 

Ko.  i»— t«a&. 


our  conntrj-  has  furnished  a  good  share.  Years 
ago,  the  thousands  of  feet  of  Appaluchijin  sedi- 
ments, and  the  undisturbed  position  of  the  typi- 
cal New-York  series,  ran  counter  to  belieft 
prevalent  at  that  time  in  England  and  on  the 
oontinent :  and  Inter  explorations  have  con- 
tinued the  process  of  broadening  our  geologi- 
cal understanding  by  bringing  to  light  one 
example  after  another  of  structures  and  occur- 
rences that  violate  the  £uro|)ean  precedents. 
The  '  great  break '  between  paleozoic  and  nieso- 
zoic  formations  is  passed  over  fpiielly  in  the 
Rocky-Mountain  region  by  a  mightj*  scries  of 
strata  following  conformably  from  Cambrian 
to  eretuceous.  The  Laramie  controvei'sy  be- 
gan, in  gotxl  part,  in  the  belief  that  the  deposits 
in  question  must  be  either  cretaceous  or  ter- 
tiary, and  could  not  be  neither  or  both.  And 
in  paleontology  our  many-toed  horses,  if  the 
diminutive  quadrupeds  deserve  that  name,  and 
the  sharp-toot  hcHi  birds,  if  those  strange-winged 
creatures  may  be  so  called,  conflrm  the  change 
from  C'uvier's  teachings  to  Darwin's. 


In  structural  geology  the  oontrndiclions  are 
as  marked.  The  old  dispute  concerning  cra- 
ters of  elevation  has  new  and  imexpectcd  light 
thrown  on  it  in  the  local  upheavals  of  the 
Henry  Mountains,  where  lateral  intrusions  of 
lava  blister  up  the  overlying  strata.  At  a  time 
when  the  theory  of  direct  vertical  elevation  by 
underlift  was  going  out  of  fashion  in  some 
quiirter."*,  the  enormous  upheaval  discovered 
in  the  horizontal  rocks  of  the  Colorado  pla- 
teaus restored  it  to  a  firmer  place  than  it  ever 
had.  The  theory  of  the  ice-cap,  or,  in  other 
words,  the  idea  that  areas  of  glaciation  were 
limited  sonthwanl  by  latitude  lines,  found  its 
first  serious  check  in  the  absence  of  every  thing 
but  local  ice-action  among  our  Cordilleras,  due 
wcht  of  a  much  lower  region  that  hod  been 
heavily  glaciated.  The  attitude  of  faults  that 
is  *  Bormitl '  in  some  countries  is  directly  abnor- 
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mal  in  others,  and  the  name  is  an  unhappy 
misnomcr. 


Finally,  the  rule  stated  in  the  latest  Eng- 
lish text-book  of  geology,  that  faults  give  rise 
to  little  or  no  topographic  feature,  so  that  their 
existence  would  commonly-  not  be  suspected, 
is  conspicuously  violated  in  the  northern  part 
of  the  Great  Basin,  over  an  area  about  as 
large  as  England,  In  this  region,  as  well  as  in 
others  of  similar  structure  farllier  south,  the 
funks  break  through  all  formations,  including 
the  recent ;  and  the  heaved  masses  stand  up, 
bordered  b}-  abrupt  cliffs  tiint  iiave  not  retreated 
perceptibly  from  the  line  of  fracture.  The 
depressions  among  the  tilted  blocks  are  occu- 
pied by  numerous  lakes,  which  are  tiius,  in  re- 
spect to  origin,  as  novel  as  the  distinct  forms 
of  tlie  faults  themselves ;  for,  among  the  thou- 
sands of  lakes  in  other  parts  of  the  world,  it 
is  (liflicult  to  name  half  a  dozen  examples 
whose  origin  is  so  directly  due  to  this  kind 
of  displacement. 


Visitors  to  SwrrzEHLAxn  in  the  last  twenty 
years  have  seen  one  characteristic  part  of  that 
charming  country  at  a  disadvantage.  The 
glaciers  that  the  guides  or  their  fathers  remem- 
ber seeing  well  advanced  into  the  vallej's  have 
been  found  greatlj-  reduced  in  size,  shrinking 
back  a  thousand  feet  or  more  from  their  fresh- 
looking  moraines,  and  uncovering  broad  sur- 
faces of  bare  rock  and  gray  rubbish,  not 
attractive  to  the  general  visitor,  however  inter- 
esting tiiey  may  be  for  the  glacialist.  The 
little  huts  built  a  few  years  ago  at  the  foot  of 
tlie  ice,  for  the  reception  of  tourists,  have  been 
left  quite  out  of  place,  as  the  ice  melted 
away  uphill  behind  them.  Now  the  good  news 
iirrives  that  a  good  number  of  glaciers  have 
come  to  a  halt  in  their  retreat,  and  that  for 
two  or  three  years  an  advance  has  been  ob- 
served. This  is  well  for  our  children,  who 
may  now  see  the  glaciers  in  good  size  again  in 
ten  or  twenty  years,  if  the  advance  is  as  per- 
sistent as  the  retreat  that  preceded  it. 


LETTERS  TO  THE  EDITOR. 
The  sculptures  of  Cosumalhnapa. 

The  suggestion  in  Srtenee  (vol.  v.  p.  524)  that  tb« 
shell-carvings  figured  by  Mr.  Holmes  In  the  lut 
roport  of  the  bureau  of  ethnology  may  indicate  a 
common  origin  with  those  of  Cozumalhuapa,  will 
naturally  lead  to  the  inquiry.  What  branch  of  the 
American  race  executed  the  latter  ? 

Unfortunately  this  is  not  easily  answered.  Per- 
haps we  may  proceed  mo<t  safely  by  tlie  method  of 
exclusion.  When  Coziimal  was  discovered,  Ihre* 
entirely  dissimilar  stocks  occupied  the  immediate 
vicinity.  The  locality  itself  was  held  by  the  Cakchi- 
quels.  According  to  their  annals,  as  preserved  by 
the  native  chronicler,  Francisco  Emantez  Araoa 
Xaliila,  they  had  occupied  that  territory  but  shortly 
before  the  Spanish  conquest,  driving  out  either  the 
Xiiicas  or  the  Pipiles,  both  nf  whom  continued  to 
live  at  no  great  distance.  The  Pipiles  were  a  Nahiiatl- 
spcakiiig  colony,  of  the  same  blood  and  language  as 
the  Aztecs,  and  were  skilled  in  the  same  arts.  The 
Xiiica",  on  the  contrary,  were  a  savage  people,  whose 
culture-words  were  borrowed  from  either  the  Pipil 
or  the  Cakchiquel  tongues.  They  may  therefore 
be  excluded. 

The  Cakcliiquels  were  one  of  four  tribes  closely 
allied  in  language,  culture,  government,  and  geo- 
graphical position;  the  others  being  the  Quiches, 
tlie  Tzutuhils,  and  the  Akahals.  They  were  familiar 
with  picture-writing,  stone-cutting,  the  metallurgy 
of  gold,  silver,  and  copper;  erected  massive  buildings 
of  stone  and  mortar;  and  were  adepts  in  carving 
designs  and  weaving  cloth.  They  certainly  had  the 
technical  ability  to  execute  such  work  as  that  nn  the 
slabs  of  Cozumal ;  but  what  is  lacking,  is  evidence 
that  It  is  in  the  style  of  their  art.  It  differs  very 
widely  from  that  of  Palenque  and  Copan. 

The  deficiency  here  pointed  out  is  one  moat  desir- 
able to  have  filled.  The  vicinity  of  Iximche  aud 
Gumarcaali,  the  ancient  capitals  of  the  Cakchiquel 
and  Quiche  nations,  might  still  yield  a  harvest  to  the 
persevering  archeologist,  in  spite  of  the  reports  of 
Mr.  Stephens.  The  Archbishop  Garcia  Pelaez,  writ- 
ing in  1850,  stated  that  the  guvemmcnt  of  Guatemala 
had  'recently'  caused  a  careful  survey,  with  maps 
and  drawings,  to  be  made  of  these  remains  {Memorioi 
para  la  Hisloria  ile  Guatemala,  torn.  i.  p.  15) ;  but  I 
cannot  learn  that  these  were  ever  publi.-hed,  nor  have 
my  correspondents  in  Guatemala  been  able  to  asce> 
tain  the  whereabouts  of  the  originals.  I  may  also 
add,  that  I  have  endeavored  in  vain  to  find  out  what 
became  of  the  manuscripts  left  by  Dr.  Babel,  the  dis- 
coverer of  the  remains  at  Cozumal.  Many  of  his 
notes  had  not  been  published,  and  it  is  quite  possible 
that  they  would  throw  further  light  on  this  interest- 
ing question.  B.  G.  Bbinton. 

Media,  Penn.,  July  2. 

The  geology  of  natural  gas. 

Prof.  I.  C.  White's  article  on  the  geology  of  nat- 
ural gas  (.Science,  June  2«)  must  necessarily  attract 
no  lilile  attenthm  from  those  who  have  never  been  in 
the  oil  and  gas  regions  of  south-weftern  New  York, 
western  Pennsylvania,  and  eastern  Ohio,  where  these 
wonderful  and  natural  products  are  obtained;  and 
also  from  those  who  are  familiar  with  its  commercial 
value  and  usefulness,  but  who  have  never  made  a 
study  of  the  geological  phenomena  connected  with 
its  occurrence.  In  fact,  the  geology  of  tliis  interest- 
ing region  is  so  imperfectly  understood  by  some  of  our 
leading  professional  geologists,  who  have  never  bad 


•n  opooTtunlty  to  InrestlgBte  in  the  field  all  the  geo- 
logical conditions  under  wliich  petroleum  and  natural 
gai  are  found,  that  I  fear  Professor  White's  neces- 
sarily hrief  article,  based  upon  his  field  studies,  will 
mislead  many. 

Although  it  is  to  be  regretted  that  no  general  work 

"lias  been  published  on   the  subject  which  would 

I  prove  of  any  value  to  those  engaged  in  prospecting 

for  natural  gas,"  yet  Mr.  John  F.  Carll,  geologist  in 

'i charge  of  the  survey  of  the  oil  regions,  and  myself, 

»iig  others,  have  cnllecled  a  vast  amount  of  infor- 

Uun  on  llie  subject  to  elucidate  many  of  the  intri- 

questions  connected  with   iJie  exploration   of 

n&tnrsl  gas. 

Professor  WTiite's  theory,  that  '  all  great  gas-wells 
are  found  on  the  anticlinBl  axes,'  cannot  be  accepted 
until  he  shiill  limit,  by  definition,  all  great  ga'?-wells 
to  exclude  all  pas-wells,  both  large  and  small,  com- 
paratively, which  produce  gas  from  strata  not  found 
either  on  anticlinal  axes  or  in  close  proximity  to  such 
structural  lines.  The  Kane  gas-wells,  the  Ridgeway 
well,  the  'Old  Mullin  snorter,'  and  several  Bolivar 
wells,  are  notable  instances  among  many  which  might 
be  mentioned  where  large  gas- wells  have  been  drilled 
in  or  near  the  centre  of  synclines. 

Although  it  is  a  fact  th.it  many  of  our  largest 
Pennsylvania  gas-wells  are  located  near  anticlinal 
axes,  yet  the  position  in  which  gas  may  be  found, 
and  the  amount  to  be  obtained,  depend  upon  (u) 
the  porosity  and  homogeiieousness  of  the  sandstone 
which  serves  as  a  reservoir  to  hold  the  gas;  (fc)  the 
ent  to  which  the  strata  al)ove  or  below  the  gas- 
are  cracketl;  (c)  the  dip  of  the  gas-sand,  and 
position  of  the  anticlines  and  synclines;  (J)  the 
'  relative  proportions  of  water,  oil,  and  gas  contained 
,  ia  the  sand:  and  (e)  the  pressure  under  which  the 
I  exl«t8  before  Ix-ine  tapjx'd  by  wells. 
Ul  oil-liearing  saml'tones  contain  a  greater  or  less 
iitity  of  ga<;  and  most  gas-producing  sandstones 
contain  some  oil,  although  a  number  of  wells  saM  to 
produce  'dry  gas,'  or  that  in  which  no  oil  or  water 
can  be  delected,  contain  gas  to  the  exclusion  of  fresh 
ji  water,  salt  water,  or  oil. 
^m  Many  facts  cotild  be  cited  which  would  disprove 
^^  or  render  insufhi-ienl  Professor  White's  'three  or 
^^^mr  general  rule«'  connected  with  the  occurrence 
^^HEiiatural  gas  in  Pennsylvania  formulated  on  the 
^HBhs  of  his  theory.  This  theory,  in  many  cases,  ap- 
■  jSrently  explains  the  occurrence  of  gas;  and  what 
□ave  proved  large  gas-wells  have  been  located  on 
antlcUnah;  but  the  theory,  as  a  practical  basis  of 
•uccsssful  operations  generally,  has  no  more  claims 
a  final  statement  than  '  Angell's  belt  theory,' 
which  accounted  for  the  occurrence  of  petroleum,  as 
andifrstood  by  him  in  1S67,  when  his  theory  was  first 
Bounced.  Many  successful  oil  operations  have  been 
on  the  'belt  theory,'  and  fortunes  made;  but 
has  long. since  been  found  to  be  Insufficient  to 
•ccnant  for  the  existence  of  petroleum  In  all  the 
Pennsylvaiii.t  ili^tricts. 

Chas.  a.   AsBBUnSER, 

Auittant  geologUU  Penn.  sun. 

vn  Walnut  Sunt,  rtilladelpl)!*, 
July  1. 


I»  reply  to  Mr.  Ashburner's  criticism  of  the  views 
sdv»nc«>d  in  my  article  on  natural  gas,  I  would  say 
Uiat  ■(»»  nercsaary  brevity  of  the  paper  In  question 
pr-  ■'•  mention  of  many  facts  that  might  have 

rvij  conclusions  clearer,  and  less  open  to 

ehaji-iige.     une  of  these  is,  that  my  commtinication 
ted  apeeliU    reference    to  the  natural-gas  regions 


proper;  i.e.,  where  the  gas  is  unconnected  with  oil- 
fields. Most  geologists  know  that  natural  gas  in 
large  quantity  exists  with,  and  contiguous  to,  every 
oil-pool,  apparently  as  a  by-product  in  the  genera- 
tion of  the  oil ;  and  of  course  the  rocks  are  filled  with 
it  wherever  it  can  find  a  reservoir.  To  gas-wells 
from  such  sources  Mr.  Ashburner's  criticism  may 
sometimes  be  found  applicable;  but,  even  with  these, 
by  far  the  larger  ones  will  be  found  on  the  arches  of 
the  rocks. 

The  cases  that  Mr.  Ashbumer  mentions,  where 
large  gas-wells  have  been  found  at  the  centre  of  syn- 
clines, do  not  necessarily  contradict  ray  conclusions; 
for  no  one  knows  better  than  he  that  a  subordinate 
crumple  or  anticlinal  roll  often  runs  along  the  central 
line  of  a  syncllne.  Messrs.  Ashbumer  and  Carll  have 
indeed  collected  and  published  many  well  records, 
and  other  data  conceniing  oil  and  gas,  that  arc  inval- 
uable with  reference  to  the  contiguous  oil  and  gas 
regions  already  developed ;  but,  if  they  have  written 
any  thing  that  would  prove  a  guide  to  one  in  search 
of  new  gas-fields,  the  writer  has  failed  to  get  access 
to  the  same. 

My  excuse  for  writing  the  article  on  natural  ^ 
was  that  I  might  be  of  some  service  in  preventing 
the  waste  of  capital  that  has  been  going  on  within  a 
radius  of  fifty  miles  from  Pittsburgh  by  an  indis- 
criminate search  for  natural  gas;  and  it  is  a  sufficient 
answer  to  Mr.  Aslibunier's  criticism  to  point  him  to 
the  brilliant  lights  along  the  crests  of  the  Waynes- 
burg,  Pin-Hook,  Wasliington,  Bull-Creek,  Brady's- 
Bemi,  Hickory,  WelUburg,  Raccoon,  and  other 
anliclinals,  and  also  to  the  darkness  that  envelops 
the  intervening  synclines,  in  which  hundreds  of  thou- 
sands of  dollars  have  been  invested  without  develop- 
ing a  single  profitable  gas-well.  The  same  result  has 
been  proven  in  other  portions  of  the  country.  The 
Great  Kanawha  valley  .ibove  Charleston  has  been 
honeycombed  with  borings  for  salt,  and  the  only  gas- 
wells  developed  were  found  within  a  bell  a  few  rods 
wide,  which  coincides  with  the  crest  of  the  Browns- 
town  anticlinal,  where  immense  flows  were  struck. 
In  this  connection,  I  should  state  that  Col.  Allen  of 
Charleston  says  he  can  trace  the  Brownstown  anti- 
clinal by  the  escaping  gas  across  streams,  and  even 
mountains,  from  the  Kanawha  River  to  the  Big 
Sandy,  where,  on  its  crest,  near  "Warfield,  two  of 
the  largest  gas-wells  ever  known  have  recently  been 
struck.  At  Burning  Springs,  on  the  Little  Kanawha, 
the  only  large  gas-wells  were  found  on  the  very  crest 
of  the  great  uplift,  in  that  region.  The  gas-belt  of 
western  Ohio,  through  Kindlay  and  other  towns,  fol- 
lows closely  the  line  of  the  Cincinnati  arch;  and  the 
same  story  is  repeated  in  other  localities  too  numer- 
ous to  mention. 

Mr.  Ashbumer  can,  if  he  chooses,  interpret  these 
facts  as  mere  coincidences,  and  explain  them  to  him- 
self as  having  no  more  bearing  on  the  question  of 
finding  pas  than  'Angell's  belt  theory'  of  oil;  but 
the  practical  gas-operator  can  no  longer  be  deluded 
by  such  logic  into  risking  his  money  in  water-holes 
(synclines)  where  so  many  thousands  have  been 
hopelessly  squandered. 

With  regard  to  the  anticlinal  theory  not  being  'a 
practical  basis  for  successful  operations,'  I  deem  it  a 
sufficient  reply  to  stale  th.it  all  the  successful  gas 
companies  of  wesleni  Pennsylvania  and  West  Vir- 
ginia are  getting  Iheirgas  from  the  crests  of  anticlinal 
axes,  while  those  thatliave  confined  their  operations 
to  synclines  have  met  with  uniform  financial  disaster. 

The  statement  was  distinctly  made  in  my  original 
communication,  that  gas  would  nut  be  found  on  all 
anticlinals,  nor  at  all  localities  along  one  tliat  actually 
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produces  gas,  since  other  factors  have  to  be  consid- 
ered, as  there  stated;  but,  ^rith  the  facts  before  us.  It 
would  certainly  prove  a  great  saving  of  capital  in 
the  search  for  gas,  If  operations  were  coiif5iied  to  the 
crests  of  the  anliclinals;  and  I  fail  to  perceive  bow 
Mr.  Ashburner's  fears  for  the  '  misleadiiig '  character 
of  njy  Article  can  be  realized.  I.  C.  Wuite. 

UouuUlu-L>ke  Pitrk,  Mil.,  July  11. 

A  rare  dolphin. 

On  the  .Id  of  June  the  national  luuseum  re- 
ceived from  Messrs.  Warren  &  Co.,  Ush-dealera 
in  Pensacola,  Fia.,  a  very  benutiful  and  highly  in- 
teresting dolphin,  which  was  captured  in  the  Gulf 
of  Mexico.  The  upper  surfaces  of  the  Iwdy  were 
dark  slate-color,  sprinkled  with  whitish  spots  about 
the  size  of  a  cent;  wlille  the  under  surfaces  were 
white,  spotted  witli  d.irk  gray.  The  species  belongs 
to  the  genus  Prodelphinus,  — a  genus  closely  allied  t<) 
Delphinus,  of  which  the  dolphin  of  the  ancients,  D. 
delphls,  is  the  type.  Numerous  species  of  Prodel- 
phinus have  been  described  from  single  skulls,  but 
scarcely  any  thine  is  known  regarding  their  extem,il 
forms  or  relatlonsnips.  The  recent  discovery  of  great 
schools  of  this  spotted  species  in  the  Gulf  of  Mexico, 
and  also,  still  more  recently,  by  the  U.  S.  fish-commis- 
sion steamer  Albatross,  off  the  coast  of  North  Caro- 
lina, gives  the  hope  that  wo  may  soon  be  able  to  clear 
away  the  obscurity  now  resting  upon  tlie  genus. 

^  F.  W.  Tbuk. 

V.  B,  national  mnKom. 

The  scenery  of  Arizona. 

The  unique  cliaracter  of  western  Arizona  leads  me 
to  add  a  few  words  to  the  article  of  '  A.  G.'  iu  your 
Issue  of  June  'JO.  Only  ignorance  of  the  extreme  at- 
tractivene.ss  of  this  almost  unexplored  region  explains 
the  fact  tliat  so  few  tourists  finrt  their  way  thither. 

My  chief  object  in  addressing  you  is  to  mention  on 
easily  made  excursion  from  Flagstaff,  lifty  miles  to 
the  south,  through  Oak-Creek  valley,  and  into  the 
valley  of  Beaver  Creek,  to  Fort  Verde.  Oak  Creek  is 
more  like  a  White-Mountain  stream  than  any  other 
creek  that  I  have  seen  in  Arizona.  Tlie  valley 
broadens  to  a  considerable  width,  after  dropping 
down  a  tliousand  feet  or  more  from  the  mesa  upon 
which  the  creek  rises,  and  is  enclosed  by  lofty  bluffs 
of  sandstone,  the  lower  half  of  which  is  deep  red, 
while  the  upi>er  half  is  bright  gray.  The  line  of 
demarcation  between  these  colors  is  remarkably 
distinct.  These  rocks,  of  mesozoic  age,  have  been 
sculptured  by  eroding  waters  in  the  most  wonderful 
manner. 

This  region  is  easily  explored  by  following  the  trails 
on  horseback.  The  rocks  have  not,  of  course,  the 
sharpness  and  steepness  of  limestone  mountains  (the 
Alps,  for  instance);  but  it  has  never  been  my  lot  to 
view  scenery  elsewhere  so  graceful  and  picturesque. 
I  feel  at  liberty  to  speak  with  enthusiasm  on  this 
subject,  for  none  tliat  visit  Oak-Creek  valley  will 
come  away  disappointed.  R.  Spaui^dixo. 

UontcUlr,  N.J.,  Joly  i. 

The  clasBificatlon  and  paleontology  of  the 
n.  S.  tertiary  deposits. 

Although  much  tempted  to  make  some  comments 
on  the  remarkable  statements  of  Dr.  Otto  Meyer  rela- 
tive to  the  south-western  lertiaries,  in  his  late  article 
in  the  American  journal  of  science,  I  had  determined 
to  keep  silence  until  the  second  part  of  his  work,  pre- 
sumed to  contain  the  stratigraphicai  evidence  he 
might  have  to  present,  should  have  appeared.    In 


view,  however,  of  netlprin's  notice  of  the  subject  iu 
the  issue  of  Science  of  June  12,  I  desire  to  enter* 
carraf  on  both  sides  of  tlic  question,  as  one  who  hat 
S|icnt  eighteen  years,  more  or  loss,  in  the  study  of  these 
formations.  I  emphatically  agree  with  Heilprin  as  to 
the  impossibility  nf  subverting  the  cumnl   "'  itj- 

grapliical  evidence  to  the  effert  that  the  :  :  <}t- 

posilion  of  the  several  principal  slaves —  ;i.  L  .  _.  -ue, 
Claiborne,  Jackson,  and  Vicksburg  groups  —  cannot 
be  otherwise  than  as  heretofore  ascertained  in  hun- 
dreds of  localities,  by  others  as  well  as  by  myself;  even 
supposing  that  the  geographical  distribution,  with 
relation  to  tlie  progressive  elevation  of  Uiecunlinent, 
could  leave  any  doubt  in  the  premises.  I  recall  to 
mind  that  years  ago  1  had  occasion  to  repel  a  sfanl- 
lar  attempt,  on  the  part  of  Mr.  Conrad,  to  subvert 
tlic  relative  position  of  the  Jackson  and  Vicksburg 
groups  upon  supposed  pnleoutoiogical  > ■•■    '  soe 

'  Remarks  on  the  Shell  Uiuff  group  of  '  "1/ 

In  Amfriean jowmal  iff  acience,  18tJ7).  Ar  im.  ..i.  ver 
seems  to  have  been  on  the  spot,  and  must  have  seen 
the  Jackson  strata  disappearing  beneath  those  of  th< 
Vicksburg  group  (if  he  ever  tlescended  Pearl  River 
below  Jackson),  and  the  Claiborne  and  Jackson  van- 
ishing beneath  the  same  and  the  Grand  Gulf  rocks  (If 
he  descended  the  Chickosawhay  River),  apart  from 
what  is  proven  by  the  exposures  on  the  Tombigbee 
and  Alabama  rivers  in  the  state  of  Alabama,  his  pre- 
diction that  'probably'  the  whole  series  might  have 
to  be  turned  upside  down,  is  strongly  suggestive  of 
the  periodic  attempts  to  subvert  the  'Copernican 
system'  of  astronomy. 

Asida^  however,  from  Dr.  Meyer's  stratigraphicai 
vagary,  I  strongly  sympathize  with  his  views  in  r»- 
spect  to  the  transition  of  so-called  species,  mostly 
named  by  Conrad,  from  one  of  the  suiges  to  another; 
I  repeatedly  called  Conrad's  attention  to  the  impos- 
sibility of  maintaining  a  number  of  his  distinctions, 
especially  among  the  genera  Pleurotoma,  Fusus,  Vo- 
luto,  Corbula,  Vencricardia,  and  others;  and  finally, 
finding  that  every  variation,  clearly  apparent  to  me 
OS  such,  was  by  him  interpreted  as  a  new  species,  I 
ceased  to  send  him  fossils  from  the  soutli- western 
fonnations,  in  order  not  to  swell  uselessly  the  already 
long  list  of  spurious  species.  In  a  number  of  cases 
Dr.  Meyer  has  observed  and  recorded  precisely  what 
I  have  long  known  to  be  the  fact.  —  that  oftentimes 
from  two  to  five  of  Conrad's  species  are  mere  varia- 
tions, easily  recognized  as  such  when  the  rich  mate- 
rial is  seen  on  the  spot  and  iu  numerous  localities. 
That  Dr.  Meyer  has  in  all  canes  judged  correctly,  1 
am  of  course  unprepared  to  say ;  but  I  emphatically 
hope  that  a  critical  revision  of  the  tertiary  and  upper 
cretaceous  fauna  of  the  south-west  will  soon  be  made, 
with  a  view  to  what  we  have  learned  on  the  subject 
of  evolution  since  Lea's  and  Conrad's  time,  and  that 
the  host  of  varieties  now  cumbering  our  tertiarjr 
check-lists  in  the  guise  of  species  will  b6  reduced  to 
something  like  a  comprehensive  view  by  a  master 
hand.  I  doubt  if  there  exists  a  liner  opportunity 
for  observing  the  evolution  of  marine  specios  in  ter- 
tiary times  than  is  presented  hy  the  minutely  differ- 
entiated formations  of  Mississippi  and  Louisiana. 

E.   W.   UILOA.BD. 

Berkeley,  CaI.,  Judo  22. 

The  ginkgo-tree. 

A  large  and  remarkably  fine  specimen  of  SalisburiA 
adiantitcilia  was  in  fruit  on  the  Landrcth  estate,  near 
Bristol,  Penn.,  during  .September  last,  —  an  annual 
and  by  no  means  uncorumon  occurrence,  according  to 
the  proprietors.  Winthbop  E.  Stoxe. 

Mau,  sg'l  exp't  aUUoo,  Joly  8. 
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THE   TYNDALL  FELLOWSHIPS. 

At  the  close  of  Professor  Tyncl all '8  brilliant 
tour  as  a  lecturer  on  physics  in  various  cities 
of  this  countr.v  during  the  winter  of  1872-73, 
be  devoted  with  unparalleled  generosity  the 
net  results  of  all  tliat  he  had  earned  to  the  en- 
couragement of  studies  in  physical  science 
among  young  Americans.  The  amount  thus 
set  apart  was  somewhat  more  than  thirteen 
thousand    dollars    (?13,033..34),    and   it  was 

^t  given  to  three  trustees,  —  Professor  Henry  of 
Wnshington ;  the  founder's  kinsman.  Gen. 
Hector  Tyndall  of  Philadelphia ;  and  Dr.  E. 

B  L.  Youmans  of  New  York.  After  the  death 
of  the  first  two  named,  President  F.  A.  P. 
Barnard  and  Professor  I^overing  succeeded  to 

I  the  vacant  pliit«s.  In  the  deed  of  trust,  which 
is  dated  Feb.  7,  1873,  and  may  readily  be 
found  in  the  Smithsonian  report  for  1872 
(p.  lO-l),  the  giver  declared  his  purpose  to  be 
the  advancement  of  theoretic  science,  and  the 
promotion  of  original  research,  especially  in 
the  department  of  physics.  The  method  of 
employing  tlie  fund  which  he  then  proijosed 
was  to  assist  in  supporting,  at  such  European 

I  universities  ns  they  might  consider  most  desir- 
able, two  American  pupils  who  might  evince 
decided  talent  in  physics,  and  who  might  ex- 
press a  determination  to  devote  their  lives  to 
this  work.  He  added  that  it  would  l)e  his  de- 
sire to  have  each  scholar  spend  four  years  at  a 
Gcrmaji  university, — three  devoted  to  the  ac- 
qnisition  of  knowledge,  and  the  fourth  to  origi- 
nal investigation. 

For  some  reasons  not  publicly  explained, 

and  not  diflleult  to   conjecture,  the  trustees 

iiBve  been  embarrassed  in  trying  to  carry  out 

the  precise  wishes  of  Professor  Tyndall ;  and 

;  const'fjuently  but  a  very  small  part  of  the  in- 

BP  of  his  fund  has  been  directed  toward  the 

listancc  of  j-oung  physicists.     One  of  those 

[who  received   encouragement  from   the   fund 

Ay  returnoil    to   the  trustees  the  sum 

■jj  to  liim  ;  auother  to  whom  the  benefit 

|f>f  the  scholarship  was  offered  hesitated  about 

edging  himself  to  remain  four  years  in  Eu- 

t,  sod  declined  the  honor  of  an  ap]X)int- 


ment.  Jleanwhile  the  opiX)rtunitieB  for  study- 
ing physics  in  this  country  have  rapidly  im- 
proved. Excellent  investigators  in  several 
universities  have  been  provided  with  admirable 
laboratories,  and  with  all  the  requisite  appara- 
tus for  research.  It  is  true  that  the  opportu- 
nity to  go  abroad  for  a  brief  sojourn  is  still 
highly  prized  by  our  young  men  ;  but,  if  asso- 
ciated with  an  implied  obligation  to  remain  in 
Germanj'  during  four  years,  the  value  of  the 
opportunity  is  seriously  impaired.  Meanwhile 
the  trustees  have  been  careful  in  the  manage- 
ment of  their  fund,  and.  having  added  the 
unexpended  income  to  the  principal,  are  able 
to  report  that  the  original  thirteen  thousand 
dollars  have  grown  to  thirty-two  thousand  dol- 
lars, —  a  remarkable  record  in  these  days  of 
financial  shrinkage. 

Fortunately  the  donor  of  the  fund  is  still  liv- 
ing, and  has  been  able  to  motlify  the  original 
conditions  of  his  gift.  At  the  recent  oom- 
meucemcnt  of  Harvard  college.  President  Eliot 
announced  that  Professor  Tyndall  gave  to  Har- 
vard one-third  of  the  accumulated  fund, 
another  third  to  Columbia  college,  and  the  re- 
mainder to  the  University  of  Pennsylvania. 
The  income  is  to  be  devoted  to  the  maintenance 
by  each  institution  of  a  graduate  scholarship 
or  fellowship  in  the  department  of  physics. 

Under  these  new  conditions,  the  original 
purjwse  of  this  generous  gift  is  sure  to  be  ac- 
complished. By  the  maintenance  of  a  wise 
system  of  ap|X)intments,  such  as  the  exi)orienoe 
of  these  three  colleges  will  certainly  devise,  the 
hope  of  winning  a  Tyndall  prize  will  prove  a 
strong  incentive  to  young  American  physicists. 
The  foundation  will  have  an  influence  upon 
scientific  studies  akin  to  that  exerted  \i\yoa 
classical  studies  for  manj-  generations  by  the 
prizes  of  Bishop  Berkeley.  It  is  also  interest- 
ing to  remember,  that,  as  the  name  of  Rumford, 
an  American  physicist,  is  associated  indissolu- 
bly  with  the  Royal  institution  of  Great  Britain, 
where  Tyndall  holds  the  commanding  station, 
so  the  name  of  an  English  physicist.  Tjndall, 
will  always  be  remembered  with  gratitude  in  the 
lnn<l  of  Utnnford's  birth,  for  kindred  generosity 
in  the  encouragement  of  kindred  pursuits. 


46 


SCIENCE. 


[Vol.  VL,  Xo.  liS. 


THE  LATEST  VOLCANIC   ERUPTION  IN 
THE  UNITED  STATES. 

In  one  of  the  volumes  of  the  Proceedings 
of  the  California  academj-  of  sciences,  Dr.  H. 
W.  Harknesa  describes  the  cinder-cone  and 
lava-field  at  Feather  Lake.  Plninos  county, 
Cal.  Writing  as  I  do  in  the  field,  and  with- 
out access  to  books,  I  am  unable  to  cite  more 
accurately  the  description  referred  to.  Dr. 
Harkness  sjjeaks  of  this  volcano  as  being  ex- 
tremely recent,  and  mentions  the  fact  that 
trees  killed  and  half  burned  by  the  lava  were 
still  standing.  Mr.  John  B.  Trnsk  also  refers 
to  it.  with  tlie  statement  that  the  eruption  oc- 
curred in  .January,  1850 ;  but  he  does  not,  so 
far  as  1  recall,  state  the  source  of  his  infor- 
mation. I  regret  tlyit  I  am  obliged  to  depend 
upon  memory  alone  in  referring  to  these  ac- 
counts of  the  outbreak.  Within  the  last  week 
I  have  had  the  pleasure  of  visiting  Feather 
Lake  in  compan\'  with  Mr.  J.  S.  Diller,  and 
can  fully  confirm  Dr.  Hnrkness's  account  of 
it,  and  feel  confident  that  Trask's  date,  Janu- 
ary, 1S50,  is  quite  in  harmony  with  all  appear- 
ances. 

Feather  Lake,  prior  to  the  eniption,  was  a 
sheet  of  water  about  four  or  five  miles  long, 
lying  ten  miles  east-north-east  of  Lassen's 
Peak,  say,  in  latitude  -10°  34',  and  longitude 
121°  19';  and  it«  altitude  is  about  5,«00  feet 
above  the  sea.  The  vent  now  covered  bj-  a 
large  cinder-cone  is  situated  a  little  above  the 
western  shore.  From  it  there  flowed  a  very 
thick  sheet  of  basaltic  lava,  which  nearly  filled 
up  the  lake-basin.  The  thickness  of  the  flow 
considerably  exceeds  100  feet,  and  may  be  as 
gre.it  as  1.^0  feet  on  the  average.  The  lava- 
fleld  is  about  three  miles  and  one- fourth  in 
length,  and  a  mile  in  width,  and  half  environs 
the  base  of  the  cinder-cone.  The  cone  itself 
is  nearly  (iOO  feet  high,  and  the  diameter  at 
the  base  is  about  3,300  feet.  It  is  perfect  in 
form,  with  a  crater  in  the  summit  which  is  not 
broken  down  on  any  side.  It  is  built  of  scoria 
and  lapilli,  the  outer  layers  of  which  are  like 
coarse  sand,  giving  a  smoothness  and  finish  to 
the  surface  of  the  cone  which  I  have  seldom 
seen  equalled.  Great  quantities  of  fine  lapilli 
and  '  ashes  '  are  spread  out  over  the  adjoining 
country  to  a  distance  of  two  miles,  and  over 
the  lava-sheet  itself,  quite  burying  it  in  some 
places.  The  impression  of  recency  isconveyed 
by  every  aspect  of  the  cone,  of  the  lava-flow, 
and  of  the  country  round  about.  The  rains 
have  not,  as  yet,  produced  even  the  first  trace 
of  a  water-channel  upon  the  wonderfhll^-  smooth 
surface  of  the  cone ;  and  the  only  vegetation 


which  has  taken  root  is  a  single  bush  of  Cea- 
nothus,  near  the  summit.  The  lava-sheet  is 
rough  and  jagged  in  the  extreme,  but  shows, 
as  yet,  no  trace  of  weathering.  For  a  space 
of  four  to  five  hundred  yards  from  the  cone, 
the  trees  were  all  killed.  Most  of  them  have 
Allien,  and  their  decayed  trunks  arc  still  lying 
on  the  ground,  showing  the  marks  of  fire.  In 
thirt.v-flvo  years  (the  period  assigned  hy 
Ti-ask)  such  decay  would  be  natural.  Trees 
of  the  same  species.  fcl!e<i  certainly  since  18.50, 
show  elsewhere  in  the  \icinit}'  an  equally  ad- 
vanced stage  of  deca^-. 

Whether  the  date  assigne<l  by  Trask  be  the 
true  one  or  not,  the  real  date  cannot  be  mate- 
rially older.  That  the  eruption  was  not  at  the 
time  a  matter  o(  common  fame,  is  readily  intel- 
ligible :  for  the  settlement  of  the  northern  part 
of  the  state  did  not  begin  until  a  year  or  two 
afterwards,  and  it  is  not  probable  that  any 
observers  except  Indians  could  have  witnessed 
it.  Harkness  adds,  I  believe,  th.at  it  was  still 
hot  and  feebly  »  smoking"  in  1H52.  This  may 
be  quite  true ;  for  the  lava-sheet  is  an  excep- 
tionally thick  one,  and  may  liave  preserved  its 
heat  for  a  long  time.  And  it  may  also  have 
been  seen  by  many  white  men  in  that  year  ;  for 
one  of  the  routes  by  which  overland  emigrants 
poured  into  the  state  was  laid  in  that  year 
along  the  very  base  of  the  cone,  and  is  known 
to  this  day  as  the  ''  Emigrant  trail.' 

I  am  not  aware  of  any  volcanic  eruption  in 
the  United  States  which  is  so  recent  as  this 
one.  Vague  accounts  have  been  given  of 
eruptions  in  Oregon,  Wasliington  Territory, 
and  southern  California  within  the  last  twenty 
years ;  but  they  have  not  been  autlienticated 
or  confirmed  bj'  subsequent  observation  of  the 
localities.  There  are  lava-flows  and  cones  in 
Utah,  Arizona,  and  New  Slesico,  and  also  in 
southern  California,  whose  ages  must  lie  within 
a  very  few  hundred  years,  but  not  within  the 
present  century.  Unless  something  of  the 
kind  more  recent  is  found  in  some  secluded 
spot  hitherto  unvisited  by  the  geologist,  I 
think  we  may  safely  regard  the  eniption  at 
Feather  Lake  as  the  most  recent  of  any  in  the 
country. 

A  word  or  two  about  the  country  in  which 
this  volcano  is  situated.  It  is  a  volcanic  region 
of  great  extent,  covering  probably  twelve  thou- 
sand square  miles ;  and  Lassen's  Peak  is  its 
culminating  point,  and  nearly  its  geographic 
centre.  It  is  thickly  studded  with  great  vol- 
canic piles,  and  buried  thousands  of  feet  deep 
in  ancient  lavas.  Most  of  the  eruptions  aro 
of  great  antiquity,  and  those  which  built  the 
central  pile  of  Lassen's  itself  arc  among  the 
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oldest.  Some  of  the  volcanoes  are  younger, 
nnd  a  considerable  number  of  smaller  conoa 
may  have  been  built  within  a  few  thousands 
of  years.  C.  E.  Duttuk. 


Fia. 1. 


COMETS  II  AND  III  OF  1884. 

It  is  quite  remarkable,  th.at,  of  the  five  comets 
visible  during  the  year  18S4,  four  should  have 
been    i>eriodic,    and    two  of  these    of    short 

,  period,  and  obsers'ed  apparently  for  the  first 
time  at  this  retiam.  By  short  period  is  gener- 
ally undcrsto<xl  a  period  of  somewhere  iu  the 
neigbl>orhood  of  five  years,  of  which  we  have 
vrell  -  known  ex- 
amples in  the  _d_ 
oometa  of  Knckc 
(3.3 years),  Bror- 
sen  (.').5  years). 
Winnecke  (5  .  7 
years),  Faye  (7.4 

[years),    etc.,  — 

'  twelve  in  all. 

The  new  com- 
ets referred  to  are 

comets  II  and  III  of  1884,  —  the  first  discov- 
ered by  E.  E.  Barnard  of  Nashville,  Tenn. ; 
and  iht-  second,  by  Max  Wolf,  a  student  at 
Heidelberg.  Neither  of  these  comets  has  been 
nspieuous  object,  —  not  even  visible  to  the 
ed  eye,  1  believe.  —  but  they  are  fair  rep- 
resentatives of  the  class  known  as  '  telescopic' 
comets. 

As  I  have  intimated,  the  orbit  of  comet  1884 
II  (B.irn.ird),  is  elliptical  with  a  period  of  about 
five  and  a  half  years.  Making  allowance  for 
necessary  uncertainty,  the  elements  show  a 
certain  resemblance  to  those  of  DeVic<.)'s 
•lost  comet,'  1844  I,  which,  though  certainly 
elliptical,  has  not  been  seen  since,  if  we  except 
m  single  rather  doubtful  observation  made  at 
Paris  in  18o5.  The  ^wriod  agrees  very  well 
with  that  determined  for  De\'ico's  comet  by 
Brfinnow  (5.409  years)  :  but  Berberich  has 
pointed  out  that  their  identity  cannot  be  as- 
sumed, for  the  time  elapsed  since  1884,  forty 
jears,  does  not  corresjx)ud  to  any  whole  number 
of  revolutions.  He  notes,  also,  that  the  physi- 
cal appearance  would  seem  to  be  against  this 
Identity ;  DeVico's  comet,  in  a  similar  position 
irilli  respect  to  the  cartJi,  having  been  visible 
to  the  naked  eye.  Levorrier  thought  it  very 
probable  that  this  comet  of  DeVico's  was 
il  with  one  observed  in  1678  by  La 
.:i<l  Laiigier  and  Mauvais  concluded  that 
'id  with  the  comets  1585,  176G  II, 
:,  I  or  IV. 


Below  are  the  elements  of  the  two  comets, 
brought  together  for  comparison.  DeVico's 
comet  was  computed  by  Bi-iinnow  ;  Barnard's, 

by  Frisby. 

Comet  1884  11  (Barnanl). 

T  "ISM,  Aug.  M.2WS.  Oreciiwlcli  M.T. 


5"M'6r'.a 
«  -J»(r4«'18".S 

i  -     6'W48".T. 

4        =  M*6i'«»".a 

log  a     -0.4T41M. 
M  -  «8«".8&8. 

Fcriod  -  1878.66  d«yi. 


Muui  etulnox,  1BU.0. 


Comet  1844  UDeVieo). 

- 1944,  B«ut.  2.611238,  B«rltn  M.  T, 
=  842"  SU'  49".«  1 

I  llMU  eqolDox,  1844.  BepU  U. 


? 

=    «S*4e'   CM 

-      r  64' 60"  J 

* 

-    »•  «'42".U 

loKV 

>°  U.u;4!308. 

M 

=  (H»".l603. 

Pi'riod 

=  WWS.W  d»yi. 

MuUun  direct. 

Let  me  try  to  show  how  these  elements  rep- 
resent the  orbit  of  a  comet,  and  to  give  an 
idea  of  the  shape  of  this  orbit,  and  its  posiliou 
in  space  with  respect  to  the  sun  and  earth. 
By  far  the  most  satisfactory  way  of  doing  this 
would  be  to  construct  from  the  elements  a 
cardl>oai"d  model,  which  I  thiuk  cuu  be  done 
with  little  difllcult^-  from  the  following  direc- 
tions. 

We  know,  that,  in  obedience  to  the  law  of 
gravitation,  comets  must  move  about  the  sun 
in  some  form  of  conic  section,  —  the  ellipse, 
parabola,  or  hyperbola.  As  a  matter  of  fact, 
for  the  majority  of  comets,  the  orbit  is  given 
as  a  parabola ;  a  few  are  known  to  be  ellijitic ; 
but  it  cannot  be  said  with  certainty  that  any 
are  hyperl)olic.' 

We  are  first  to  fix  the  shajje  and  dimensions 
of  the  curve,  and  then  its  situation  with  refer- 
ence to  the  plane 
of  the  ecliptic,  in 
which   the    earth 


moves. 

Suppose,  for  a 
moment,  that  the 
orbit  is  an  ellipse, 
the  sun  being  at 

one  focus  (F,  flg.l).    Two  of  the  '  elements  ' 
determine  the  form  of  the  ellipse:  — 

1 .  The  semi-major  axis  CP,  which  is  denoted 
by  the  letter  a. 

"  2.  The  eccentricity  e,  the  ratio  of  the  dis- 
tance from  the  centre  to  the  focus,  to  the  semi- 
major  axis ;  that  is, 

_  ^ 
*  ~  CP' 

>  2;«woomb't '  Popular  utrooomy.' 
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For  the  ellipse  the  eccentricity  is  always  greater 
than  0,  and  less  than  1 ;  and,  the  nearer  it  is  to 
1,  the  more  elongated  is  the  ellipse. 


-UNE  OF  NODES' 


pierces  the  plane  of  the  ecliptic  in  passing 
from  the  southern  to  the  northern  side.  It  is 
usually  denoted  by  the  symbol  Q.  The  op- 
posite or  descending  node  is  denoted  by  the 
symbol  Q. 

4.  The  inclination,  i,  of  the  plane  of  the 
comet's  orbit  to  that  of  the  ecliptic. 

5.  The  longitude  of  perihelion,  n,  which  in 
fig.  2  is  the  arc  Ta  +  QP,  or 

w  =  n  +  u. 

6.  Finally,  we  must  state  where  the  comet  is 
in  its  orbit  at  some  specified  time.  For  comets 
we  generally  give  the  date  of  perihelion  pas- 
sage, T. 

To  these  six  elements  there  might  be  added 
the  mean  daily  motion,  ft,  expressed  in  seconds 

Co x^vii  ■•  *'^  "^^ '  ^""^  ^^^  period  of  revolution,  some- 

"•rs  o»8iT.  times  called  U,  in  days  or  years. 

Fio.s.— Orbit  OF  BABNiBD's  COMET.  With  the  semi-axes  a  and  6  given  (6  is 

obtained    from    a    and    <^  by  means  of  the 

Instead  of  e,  the  '  eccentric  angle '   <f>,  or  formula,  6  =  a  cos  <^) ,  the  curve  is  constructed 

CBF  in  the  figure,  is  sometimes  given ;  but  to  any  scale  we  please.    I  have  found  it  con- 
from  it  we  can  obtain  e 
by  means  of  the  relation 

e  =  sin  ^. 

I  might  say  that  the 
linear  distances  a  and  e 
are  usually  expressed  as 
decimal  parts  of  the 
earth's  mean  distance 
from  the  sun.  If  a  = 
2.98  (as  in  the  case  of 
Barnard's  comet) ,  it 
means  that  the  mean  dis- 
tance of  the  comet,  or 
the  semi-major  axis  of 
the  orbit,  is  2.98  times 
that  of  the  earth,  or 
about  two  hundred  and 
seventy-six  million  miles. 
So,  generally,  measure- 
ments expressed  in  this 
way  are  reduced  to  miles 
by  multipl3ing  by  nine- 
ty-two and  a  half  mil- 
lion. 

Having  settled  the 
shape  of  the  orbit,  we 
must  determine  its  posi- 
tion in  space.  For  this 
purpose  three  more  ele- 
ments are  required :  — 

3.  The    longitude    of 
the  ascending  node,  the 
angular  distance  from  the  first  point  of  Aries    venient  to  use  a  scale  of  two  inches.    TJ*^ 
(T,  fig.  2)  to  the  point  in  which  the  comet    earth's  orbit  is  then  represented  with  saflScie'**' 


DtCLIIK 


ttrt.tlM* 


Fie.  4 0BBIT8  or  cohets  1884  ii  ado  hi. 
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accuracy  by  a  circle  with  a  radius  of  two 
inches  ;  anJ  on  tlie  circumference  we  mark  the 
vernal  equinox  (T,  fig.  3),  —  azero  pointfrom 
■which  longitudes  are  to  be  measured.  We 
count  in  the  direction  opposite  to  the  hands  of 

I  a  watch,  which  is  also  the  direction  in  which 
the  eariii  moves.  We  mark  also  the  '  line  ol 
no<1es  '  (fig.  3),  —  the  line  in  which  the  two 
planes  intersect,  making  the  angle  Q  with  the 


is  '  retrograde,'  they  will  be  mov-ing  in  opposite 
quadrants.  The  centre  of  our  circle,  and  the 
focus  of  our  ellipse,  are,  of  course,  mode  to 
coincide. 

For  a  parabolic  orliit,  the  constrnetion  of  a 
model  is  not  materially  altered,  though  there 
is  this  imiwrtant  dirterence  between  a  parabola 
and  an  ellipse.  The  parabola  is  an  *  open ' 
curve,  and,  the  farther  we  recede  from  the  sun 
at  the  focus,  the  farther  apart  do  the  branches 
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Flo.  6.  — Apparzxt  i'aths  op  ooicrra  1844  u  and  hi. 


The  next  thing  we  want  to  know  is  how  the 

major  axis  of  the  comut'a  orbit  is  pointing. 

This  Is  determined  by  supposing  that  P  and 

Q  I  tig.  2)  at  first  coincide,  and   then  that  P 

is  moved  till  PQ  =  w  (in  fig.  3  this  angle  is 

S00°  46',  so  that  the  acute  angle  QoPia  59" 

'*').    The  planes  are  inclined  at  the  angle  i 

J(oot  shown  in  fig.  3,  but  given  in  fig.  2)  ;  and 

I"    Only  remains  to   fasten   the  two  pieces  of 

T»»^ll)oard  in   this   position,  cutting   a  slit  in 

JtbtT  one.  so  that  thoy  will  fit  together.     If 

••G  comet's  motion  is  •  direct,'  the  comet  and 

1  will  be  moving  in  the  same  quadrant,  as 

move  away  from  the  node.     If  its  motion 


become ;  and  consequently  a  comet  moving  in 
such  an  orbit,  will,  if  undisturbed,  '  double ' 
the  sun,  and  then  go  olf  forever  on  its  journey 
through  space. 

For  the  parabola,  the  elements  are  given 
in  a  little  ditferent  form.  The  eccentricity  is 
equal  to  1.  The  major  axis  stretches  out  to 
infinity,  and  we  give  in  its  place  the  perihe- 
lion distance  q,  and  the  distance  from  the 
focus  to  the  vertex  of  the  curve  PF  (fig.  1). 
But  five  clemcuts  are  then  necessary  to  repre- 
sent the  parabola. 

Collecting  these  symbols  for  reference,  thej- 
are  as  follows  :  — 
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T  =  time  of  perihelion  passage. 
w  =  longitude  of  perihelion. 

U   =  IT  —   f3. 

n  =  longitude  of  the  ascending  node. 

(    =  tiicHnalion  of  orbit, 

«  =  eccentricity  =  gin^. 

^  =  eccentric  angle, 

a  =  semi-major  axis,  or  moan  distanco. 

q  —  periheliiiii  dlslance. 

u  =  mean  daily  motion. 

U  =  period  of  reToIulJon. 

The  equinox  to  wbich  the  clemeuts  are  re- 
ferred is  given,  since  the  vernal  equinox  is 
continually  shifting  on  account  of  the  slow 
motion  of  precession. 

With  what  has  gone  before,  I  think  that 
very  little  need  be  said  in  explanation  of  fig.  3, 
which  is  drawn  from  a  model  made  as  1  have 
just  described.  The  true  form  of  a  portion 
of  the  comet's  orbit  is  given,  and  upon  it  is 
projected  the  earth's  orbit,  which,  with  such  a 
small  value  of  i,  appears  here  again  as  a  circle. 
The  positions  of  the  eartli  and  comet  are  given 
for  several  dates. 

Fig.  4  shows  the  entire  orbit  of  Barnard's 
comet  (as  well  as  that  of  Wolffs  comet,  pres- 
ently to  be  mentioned),  the  earth's  orbit,  that 
of  ]\Iars,  and  a  small  portion  of  the  orbit  of 
Jupiter.  These  orbits  are  all  represented  in 
one  plane,  and  on  so  small  a  scale  the  in- 
clinations are  not  great  enough  to  cause  anj' 
appreciable  distortion.  For  the  comets,  the 
lines  of  nodes  and  the  major  axes  are  drawn 
in.  Perihelion  in  all  of  the  orbits  is  marked 
P;  aphelion,  A. 

Fig.  5  is  a  map  of  a  i>ortion  of  the  heavens 
showing  the  apparent  path  of  the  comet  among 
the  stars  during  the  period  of  its  visibility. 
It  was  in  the  constellation  Lupus  when  first 
seen,  and  moved  towards  the  north  and  east, 
through  the  constellations  Scorpius,  Sagit- 
tarius, Capricornus,  and  Aquarius.  The  place 
of  the  comet  is  given  here,  also,  for  July  Iti, 
the  date  of  discovery;  Asg.  16,  perihelion 
passage  ;  and  Dec,  1,  the  limit  of  visibilitv. 

Comet  1884  III  (Wolk).  —  Wolfs  comet, 
an  insignificant  object  physically,  is  moving 
in  an  orbit  of  unusual  interest.  Its  periwl  is 
about  six  and  three-fourths  years.  The  entire 
orbit  is  shown  in  fig.  4,  where  two  of  the  most 
interesting  i)eculiarities  are  brought  out,  —  a 
near  approach  to  Jupiter  in  longitude  209°, 
May,  1H75  (about  eight  million  miles)  ;  and  a 
near  approach,  at  the  descending  node  of  the 
comet,  to  the  orbit  of  Mars.  From  both  of 
these  planets  the  comet  is  evidently  liable  to 
considerable  perturbation,  and  its  past  and 
future  historj'  become  matters  of  some  uncer- 
tainty. 


Our  chart  shows  a  large  part  of  the  comet's 
apparent  path  in  the  heavens  during  its  visi- 
bility. William  C.  Winlock. 


GEOORAPHICAL  NOTES. 

The  roll  of  geographical  journals  is  increased  hf 
one.  The  Florentine  section  of  the  Italian  African 
society  has  been  authorized  by  the  central  couocd 
and  treasurer  to  issue  a  bulletin,  the  first  two  fascic- 
uli of  which  appeared  recently.  It  is  intended  to  b« 
partly  eclectic,  presenting  geographical  and  especially 
African  news  to  iia  readers,  and  partly  the  ofBcIal 
record  of  the  proceedings  of  the  section.  The  pre»- 
ent  number  contains  an  address  by  Professor  LIcata 
on  the  r6(e  of  Italy  in  the  Red  Sea,  an  article  by  X. 
Horl  on  Massowah,  and  other  matters  of  the  same 
sort;  bibliography,  including  a  notice  of  a  number  ot 
papers  on  the  zoology  of  Africa,  which  have  api>earvd 
from  time  to  time  in  the  anuala  of  the  civic  museum 
of  natural  history  in  Genoa;  African  notes;  the  pro- 
ceedings of  the  society;  and  the  annual  address  of 
Vlce-prc5ident  Stefanelli  on  the  operations  of  the  sec- 
tion for  18)>4.  The  new  journal  is  free  to  members, 
or  may  be  subscribed  for  at  the  secretary's  office,  Via 
San  Gallo  No.  33,  Florence,  at  the  rate  of  five  U>« 
per  annum. 

Dr.  S^riziat  has  been  for  two  years  engaged  in 
collecting  Lepidoptcra  at  Collo,  in  the  more  wooded 
district  of  Algeria,  reaching  some  thirty-fire  hundred 
feet  above  the  sea.  He  has  obtained  about  a  hundred 
and  eighty-four  species  in  all,  —  about  as  many  as  am 
ascribed  to  the  whole  of  Algeria  in  the  most  recent 
catalogue.  There  are  about  fifty-two  diurnal  sfiOciM, 
—  just  half  as  many  as  are  found  at  Basle  in  Switzer- 
land. The  cause  of  this  deficiency  is  stated  to  be 
the  small  number  of  succulent  plants  suitable  for  the 
foo<l  of  larvae,  and  the  incredible  multitude  of  insec- 
tivorous birds.  It  would  be  a  source  of  gratification 
if  Collo  would  lend  to  America  her  surplus  of  the 
latter  in  place  of  ourowu  inccffllent  wild  birds;  and 
our  climate  would,  perhtjps,  be  quite  well  suited  to 
the  Algerian  birds,  at  least  In  certain  regions. 

On  the  occasion  of  the  presentation  to  the  Rus- 
sian representative,  of  the  gold  Vega  medal  reoently 
awarded  by  the  geographical  society  of  Stockholm  to 
Prjevalski,  Mr.  Elfwing,  the  American  consul,  made 
an  address  on  behalf  of  the  society,  which  was  much 
appreciated,  and  which  has  been  reproduced  iu  the 
'  Revue  g^ographique '  of  Renaud.  Mr.  de  Berendi 
made  a  suitable  response  on  behalf  of  the  absent 
explorer.  This  is  the  third  award  of  the  medal,  the 
previous  recipieuts  being  Baron  Nordenskiuld  mnd 
Capt.  Palander. 

The  death  of  Madam  Carlo-Serena,  author  of 
geographical  articles  on  the  Caucasus,  Is  announced 
as  having  occurred  in  18S4  at  an  obscure  vlUa^  — 
Oedips  —  in  Greece,  on  the  borders  of  the  Aegeaa. 
She  was  chiefly  noted  for  her  passion  for  mountain 
travel,  and  the  courage  and  energy  with  which  alie 
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bore  the  coDComl(«nt  privations  and  physical  oxer- 
tiou  it  required. 

The  first  general  assembly  for  1885,  of  the  Geo- 
graphical sooiety  uf  Paris,  took  place  on  the  24th  of 
April.  The  president,  Mr.  de  Lesseps,  gave  a  brief 
address,  in  which  he  touched  upnn  tlie  much  greater 
sensitiveness  to  occurrences  in  litUe-kuown  lands, 
which  the  extension  of  telegraphs  and  means  of  trans- 
portation baa  brought  about  among  the  more  civi- 
lized nations;  and  the  growing  Importance,  from  all 
points  of  view,  of  geographical  instruction  in  schools, 
universities,  and  even  in  the  reading-matter  fur- 
nished the  general  public  by  the  daily  and  periodical 
press. 

Dr.  Hallay,  in  an  address  on  the  new  possessions 
of  France  in  Africa,  sums  up  by  saying,  that  while 
the  Ogowd  can  never  be  rendered  navigable,  it  can 
at  lea^t  he  made  useful  for  {lateouz.  Its  basin  Is  natu- 
rally fertile,  and  rich  in  resources.  On  the  other 
hand,  the  country  extending  from  this  basin  to  the 
Kongo  Is  generally  sterile.  Ivory  is  about  tlie  only 
product.  There  Is  little  to  hope  for  from  this  region  ; 
but  It  is  the  beginning  of  the  practicable  route  for 
reaching  the  traiie  of  the  upper  river,  which  has  in- 
habitants of  intelligence  and  tbrift.  The  natural 
producta  of  kll  tbls  region,  such  a.s  rubber,  ivory,  etc., 
may  lie  expected  to  become  rapidly  exhausted.  It 
should  therefore  be  provided  that  artiflcial  cultiva- 
Uon,  new  industries  and  crops,  should  be  introduced 
aod  directed  by  the  whites.  In  this  way  a  perma- 
nent trade  will  arise,  and  commerce  be  permanently 
benefited. 

From  Iceland,  under  date  of  March  21,  we  learn 
that  the  shocks  of  earthquake  which  had  devastated 
tb«  vicinity  of  Uusavik,  North  province,  began  Nov. 
and  continue<l  at  short  intervals,  but  less 
tically,  until  the  25th  of  last  January.  On  this 
d»y  stables  were  thrown  down,  springs  burst  from 
the  ground  In  new  places,  and  small  elevations 
were  visible  in  a  formerly  level  sandy  plain.  It  is 
(Ingulnr  that  on  every  historical  occasion  when 
earth<|UHkes  have  been  felt  in  Spain,  Iceland  has 
simultaneously  suffered:  tliis  may  be  due,  however, 
to  the  prevalence  of  earthquakes  in  Iceland  at  all 
Uroea. 

Tlie  Corwin  has  returned  from  Bering  Sea  to  San 
Fr«ncl»co  for  some  repairs.  She  reports  the  sea 
lee  unusually  far  south  in  April  and  May  In  that 
No  whales  had  yet  been  taken. 


THE  LIQUEFACTION  OF  OXYGEN.^ 

laijtriD  ethylene,  the  use  of  which  I  have  already  ex- 

plmlned  to  the  Academic  des  sciences,  furnishes,  when 

boiled  In  the  open  air,  a  cold  sufficient  to  cause  oxy- 

^•n,  if  compressed  and  reduced  to  this  temperature, 

to  |ir»«nt,  when  the  pressure  is  diminished,  a  hard 

\  InlUng  appearance,  which  continues  for  an  apprecia^ 

LMa  time.      By  evaporating  the  ethylene  by  the  air- 

Ipamp,    the   temiieraturc    is   sufficiently  lowered    to 

*  rk>ii(li.'ttM:J  fnjiu  La  Xuturr,  Mfty  14. 


reduce  the  oxygen  to  a  liquid  state.  I  have  endeav- 
ored to  avoid  the  inconvenience  and  complication 
which  result  from  working  in  a  vacuum,  and  to  this 
end  have  already  suggested  the  use  of  liquid  methane, 
by  means  of  which  the  liquefaction  of  oxygen  and 
nitrogen  may  be  easily  brought  about. 

I  thought,  however,  that,  notwithstanding  these 
advantages,  ethylene,  which  Is  so  easily  prepared  and 
handled,  ought  to  be  preferred  to  methane;  and,  by 
means  of  ethylene  boiled  in  open  jars,  I  have  succeeded 
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in  reducing  the  temperature  sufficiently  to  cause  the 
complete  liquefaction  of  oxygen.  The  process  I  use  is 
very  simple,  and  consists  in  evaporating  the  ethylene 
by  forcing  into  it  a  current  of  air  or  of  hydrogen  at  a 
very  low  temperature.  In  my  apparatus,  the  steel 
receiver  II,  which  contains  the  liquid  ethylene,  is  at- 
tached to  a  copper  worm  three  or  four  millimetres 
in  diameter,  closed  by  a  screw-tap  arranged  in  a  glass 
jar,  S.  On  turning  into  this  jar  some  chloride  of 
methyl,  the  temperature  falls  to  —25°;  but  if  we 
blow  into  this  air  which  we  have  dried  by  passing  It 
through  a  flask,  C,  containing  chloride  of  calcium,  we 
soon  have  a  cold  of  —  70°.  Tlie  ethylene  thus  cooled 
condenses,  and  fills  the  worm.  >Vhen  the  tap  is 
opened  at  the  base  of  the  jar  5,  the  ethylene  flows 
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under  •  slight  pressure,  and  without  apparent  losa, 
into  the  glass  gauge  V,  set,  as  shown  In  Ibe  Q^ire,  In 
a  jar  containing  piunicc-slone  saturated  with  sulphuric 
acid,  to  absorb  the  water-vapor.  It  is  indispensable 
to  work  in  absolutely  dry  air;  for  otherwise  the 
moisture  of  the  air  will  condense  in  the  form  of  an 
icy  film  on  the  walls  of  the  gauge,  which  will  become 
perfectly  opaque. 

It  is  then  only  necessary  to  evaporate  the  ethylene 
by  means  of  a  rapid  current  of  air  or  of  hydrogen 
cooled  in  a  second  worm,  placed  in  the  jar  of  chloride 
of  methyl,  S,  to  cause  the  oxygen  compressed  in  the 
glass  tube  attached  to  the  upper  part  of  the  reservoir 
O  to  be  resolved  into  a  colorless,  transparent  liquid 
separated  from  the  gas  above  it  by  a  perfectly  clear 
meniscus.  By  working  the  pump  P,  the  water  acts 
on  the  mercury  in  the  receiver  O,  and  forces  it  into 
the  gauge  which  contains  the  oxygen.  The  gas  thus 
compressed  iiqueties  in  the  branch  of  the  tube  in  the 
gauge  V.  This  tube  dips  into  the  ethylene  at  a  temper- 
ature of  —  12o°.  The  moss  of  liquefied  oxygen,  which 
U  as  limpid  as  ether,  is  figured  in  black  In  the  figure 
in  order  that  it  may  be  visible.  By  means  of  a  hydro- 
gen thermometer,  I  have  measured  the  temperature 
of  the  ethylene,  which  in  one  of  my  cxperlinenla  I 
found  to  be  —  123°.  1  am  in  hope,  that,  by  cooling 
the  current  of  hydrogen  more  carefully,  the  tem- 
perature may  be  still  further  reduced.  The  copiier 
worms  in  which  the  air  and  ethylene  circulate  are 
dipped  into  the  chloride  of  methyl,  which  is  rapidly 
evaporated  by  a  current  of  air  previously  cooled.  In 
conclusion,  by  evapor.iling  liquid  ethyl  by  a  current 
of  air  or  hydrogen  umch  reduced  in  temperature,  its 
temi>erature  may  be  reduced  below  the  critical  point 
of  oxygen,  which  in  this  way  liquefies  In  the  clearest 
form.  This  exiicriment  is  so  simple  and  easy  to  per- 
form, that  it  may  enter  Into  the  regular  course  in  a 
laboratoi7.  L,  Caillktet. 


THE  FORM  OF  SHIPS.^ 

In  the  course  of  his  address,  the  lecturer  briefly 
explained  the  great  development  which  the  science  of 
fluid  resiittance  had  undergone  of  late  years,  largely 
owing  to  the  labors  of  Stokes,  Rankine,  and  others, 
but  more  largely  still  to  those  admirable  investigations 
which  had  been  carried  out,  under  the  patronage  of 
the  admiralty,  by  the  late  Dr.  William  Froude,  and 
subsequently  by  his  son,  Mr.  R.  E.  Froude.  He  like- 
wise explaiued  the  very  great  effect  which  those 
Investigatiiins  had  producetl  in  the  royal  navy,  owing 
to  the  judicious  and  prompt  adoption  of  Froude's 
results  by  the  admiralty  constructors.  Stress  was 
laid,  throughout  the  lecture,  upon  the  importance  of 
adjusting  the  form  and  proportions  of  ships,  not  only 
to  the  loads  which  they  have  to  carry,  but  likewise 
to  the  weight  of  the  materials  entering  into  their 
stnicture.  It  was  a  co;nmon  error  to  judge  of  the 
merits  of  steamships  by  the  relations  which  exist 
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between  their  tlisplacement,  steam-power,  ami  •"""I 
as  expressed  by  formulae  of  various  kindi.     -V 

mations  to  the  theoretical  form  of  least  re.-.. 

were  sought  by  some  naval  designers,  and  all  conslil- 
erable  departures  from  that  form  were  regarded  u 
objectionable.  The  lecturer,  on  the  contrary,  pointed 
out  that  no  such  theoretical  form  was  any  true  or 
proper  guide  for  a  naval  designer,  since  every  change 
in  the  average  weight  of  the  hull  necessitated  a  corr«- 
sponding  change  in  the  form  and  proportions  of  tht 
ship ;  and  the  great  merit  of  a  designer  often  was,  that 
be  adopted  forms  differing  widely  from  the  abstract 
forms  of  the  schools,  and  presenting  a  very  inferior 
appearance  when  put  into  what  are  known  as  '  Con- 
stanta of  performance."  This  mm  illustrated  by 
examples  derived  partly  from  actual  ships,  and  partly 
from  i-alculatious  made  for  the  purpose.  Two  actual 
war-ships  were  compared,  one  attaining  the  high 
figure  of  213  marks  when  examined  by  the  received 
formulae,  and  the  other  gaining  but  172  marks  ;  y«t, 
in  the  lecturer's  view,  the  latter  was  far  the  l>etl«r 
ship,  because  she  performed  precisely  the  same  »e^ 
vice  as  the  other,  being  inferior  in  no  respect,  and 
yet  had  cost  lets  than  the  other  by  £114,000,  and 
expended  no  more  steam-power  in  attaining  an  eqnal 
speed.  The  lecturer  remarked,  that  he  should  prob- 
ably have  regarded  the  abstract  'form  of  least  resists 
ancf '  with  more  respect  but  for  the  circumstance  that 
the  designing  of  armored  vessels,  in  which  ho  wu 
much  engaged,  was  "a  branch  of  naval  constructioo 
of  much  too  concrete  and  ponderous  a  character  to 
admit  of  any  dalliance  with  abstract  or  fancy  forma." 
He  went  on  to  express  his  regret,  that  owing  largely 
to  the  restrictions  which  granite  docks  imposerl  u(>nn 
naval  constructors,  and  to  the  absence  of  iron  float- 
ing docks  capable  of  receiving  ships  of  any  form,  and 
owing  to  other  causes  likewise,  the  construction  of 
armored  ships  —  by  which  be  meant  ships  which  had 
a  sufficient  volume  protected  atrove  the  water  to  keep 
them  afloat  and  upright  while  the  armor  remained 
intact  —  had  been  abandoned,  and  the  first  place  upon 
the  sea  had  been  offered  to  any  nation  which  had  the 
courage  and  the  will  to  assume  it.  In  his  opinion, 
this  was  a  purely  voluntary  abandonment,  and  wai 
not  the  result  of  any  scientific  or  economic  neceasl^. 
He  admitted  that  great  changes  In  forms  and  propoN 
tions  were  very  desirable  in  our  great  line  of  battle- 
ships :  for  example,  a  great  Increase  of  breadth  wit 
necessary  in  order  to  economize  the  side-anuor,  and 
to  keep  the  ram  and  torpedo  at  ample  distance  from 
the  boilers  and  magazines,  which  should  be  protected 
by  an  inner  citadel,  so  to  speak,  well  removed  from 
the  outer  one.  But,  so  far  was  true  science  from 
presenting  obstacles  to  these  and  other  important 
changes,  it  actually  invited  these  very  changes;  and 
increase  of  beam  in  particular  liad  been  shown  by 
Froude  to  facilitate  the  attainment  of  practical  Inru^ 
nerability  combined  with  very  high  speed.  Size  and 
cost  were  among  the  bugbears  of  our  naval  admiiil*- 
tration:  by  the  true  engineer  they  were  always  r^ 
garded  as  secondary  to  great  and  noble  objects,  among 
which  objects  he  included  the  naval  pre-eminence  «t 
England.    At  any  rate,  there   was  no  engineering 
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obstacle  wbatever  to  England  constructing  and  send- 
ing to  noA,  not  mt-rely  ihose  great  and  swift,  but  deli- 
CAt«  »nd  (nigile,  Atlantic  tiotels  in  wliicli  the  Britisti 
navy  was  to  embark  and  fight,  for  the  want  of  some- 
thing better,  but  also  war-ships,  —  real  war-sliips, 
capable  of  bearing  the  once  proud  flag  of  England 
boldly  Into  the  waters  of  any  enemy  whatever. 


ft 


BONE-CAVES  IN    WALES. 

Fbom  a  careful  study  of  the  bone-cares  in  Wales, 
Dr.  Henry  Hicks  [Proc.  geulogtst»'  asKOciatlon,  vol. 
ix.  No.  1)  makes  some  very  important  conclusions  in 
regarO  to  the  contents  of  the  caverns.  The  evidence 
•hows  that  the  area  of  North  Wales  was  subjected 
to  very  great  physical  changes  during  pleistocene 
times.  In  the  earliest  part  of  the  period  it  was  raised 
to  a  considerably  greater  elevation  than  it  ix  at  present, 
and  depressed  afterwards  in  interglacial  times  to  a 
>th  of  at  least  two  thousand  feet,  so  that  it  became 
re  cluster  of  islands.  After  that,  the  area  grad- 
rose  again,  with  slight  oscillations  of  level,  until 
It  «tLaiiie<l  its  present  configuration.  Deposits  relat- 
ing to  nil  thi>se  changes  are  to  be  found  either  on  the 
Welsh  hills  or  in  the  valleys,  especially  in  those  sur- 
rounding the  Vale  of  Clwyd.  If  an  attempt  is  made 
to  correlate  the  deposits  in  the  caverns  with  the 
glacial  drifts  of  the  neighborhood,  —  the  results  of 
llie  changes  referred  to,  —  one  would  be  inclined  to 
look  upon  the  lowest  drift  in  the  caverns,  that  con- 
fisting  mainly  of  local  materials,  as  belonging  to  an 
early  part  of  the  glacial  period,  i.e.,  before  the  great 
•nbmergcnce.  Possibly  this  material  was  introduced 
into  the  cavern  when  the  river  flowed  in  the  valley 
at  a  much  higher  level  than  at  present,  as  ithas  much 
the  appearance  of  that  usually  brought  down  by  river- 
•cUon.  As  time  went  on,  and  the  valley  became 
deepened,  so  that  the  caverns  were  above  the  reach 
of  the  floo<Is,  they  probably  became  the  abodes  of 
hyenas  and  other  beasts  of  prey,  ur  places  where 
ytflfn>^«  retired  to  die.  During  the  epoch  of  great 
■ubOMrgenee,  as  soon  as  the  caverns  were  on  a  level 
with  the  sea,  they  were  probably  filled  with  sand,  and 
the  animal  remains  became  entombed  in  them.  This 
is  now  found  in  the  cavities  of  the  bones,  and 
ionally  cement«d  to  them.  In  the  period  of 
tiph«aval  which  followed,  as  soon  as  the  water  was 
a^ain  on  a  level  with  the  caverns,  it  w.ished  out  most 
of  the  sand,  and  carried  in  with  it,  instead,  the  muddy 
luul  other  materials  which  had  been  deposited  In  the 
by  floating  ice.  By  this  means  there 
:ed  a  general  re-arrangement  of  the  con- 
of  the  caverns.  It  was  as  the  waters  receded 
that  the  upper  bowlder-clays  were  deposited  both  in 
the  valleys  and  caverns.  The  abundance  of  bones 
In  the  caverns,  and  their  very  rare  occurrence  in  the 
bowlder-clays  of  the  valleys,  prove  almost  conclu- 
aively  titat  they  must  have  been  accumulated  in  the 
cares,  aod  not  washed  in  from  the  bowlder  deposits 
D«»r  by.  The  proof  furnished  that  the  bones  must 
<n  been  burled  in  a  marine  sand  before  they  were 
lo  the  present  cave-earth,  is  strong  evidence 
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that  the  animals  occupied  the  cavern  in  very  early 
glacial  times.  Whether  man  also  lived  in  the  area 
at  so  early  a  period,  cannot  at  present  be  decided  by 
any  evidence,  as  the  flint  Implement  found  with  the 
bones  in  Cae  Gwyn  Cave  might  have  been  introduced 
at  a  later  period.  It  is,  however,  interesting  to  know 
that  it  appeared  to  be  associated  with  the  reindeer 
remains,  and  that  the  type  is  supposed  to  characterize 
what  is  called  in  France  the  '  reindeer  period.' 


AN  EDIBLE  CLAM  INTRODUCED  ON 
THE  ATLANTIC  COAST. 

An  interesting  shipment  nf  shell-Bsh  has  just  been 
received  ot  the  Wood's  Holl  (Mass.)  station  of  the 
U.  S.  fish-commission.  It  consists  of  nearly  eight 
hundred  living  specimens  of  Tapes  stamlnea  from 
the  shores  of  Puget  Sound,  in  Washington  Territory, 
where  it  is  known  as  the  '  little  round  clam.'  It 
is  not  unlike  the  quahaug  (Venus  mercenaria)  in 
general  appearance,  though  dlflferently  ornamented, 
and  not  growing  so  large,  and,  as  in  the  latter  species, 
the  valves  fit  closely  together  all  around  when  the 
shell  is  closed.  This  clam  is  one  of  the  most  highly 
prized  of  the  west-coast  species,  of  which  there  are 
several  used  as  food.  It  is  marketed  in  large  quan- 
tities in  all  of  the  principal  towns,  and  would  form  a 
valuable  addition  to  the  food-products  of  the  Atlantic 
coast,  if  it  could  be  made  to  thrive  here. 

The  shipment  was  made  In  one  of  the  flsh-commis- 
sion  cars,  in  charge  of  Mr.  George  H.  H.  Moore,  and 
was  obtained  at  Henderson's  Day,  near  Tacoma, 
Washington  Territory,  where  the  clams  live  on  sandy 
and  gravelly  bottoms  .ibout  the  level  of  low  tide. 
Between  four  thousand  and  five  thousand  specimens 
were  secured,  and  first  packed  in  wet  sand,  in  the 
large  stationary  tanks  on  both  sides  of  the  car,  filling 
a  space  about  twenty-four  feet  long  by  two  feet  wide. 
The  sand  was  moistened  twice  a  day  with  sea-water 
at  a  temperature  of  about  .56°  F.  During  the  first 
four  days  not  over  fifty  of  the  clams  died;  but  at  the 
end  of  that  time,  as  they  were  evidently  not  doing 
well,  they  were  taken  from  the  sand,  and  kept  for  a 
few  hours  In  pure  sea-water. 

Then  they  were  transferred  to  a  bed  of  sand  in 
which  the  shells  were  laid  with  the  ventral  margin 
uppennnst,  and  covered  with  rock-weed  whicli  wa» 
kept  constantly  wet.  During  the  next  two  days  the 
mortality  was  very  great,  and  it  was  thought  best  to 
try  the  salt  water  again.  They  were  accordingly 
placed  in  tin  cans  of  lea-water,  in  which  they  com- 
pleted the  rest  of  the  journey,  arriving  at  Wood's 
Holl,  Friday,  June  20,  about  seven  days  from  the 
time  of  leaving  Tacoma,  where,  however,  they  had 
been  kept  In  the  tanks  two  or  three  days  before  start- 
ing. On  the  last  day  of  the  trip,  over  seven  hundred 
were  lost,  and  the  exact  number  received  at  Wood's 
Holl  was  seven  hundred  and  sixty-eight.  These  were 
transferred  to  a  suitable  sandy  beach.  Into  which 
many  began  to  burrow  at  once.  It  Is  Impossible  to 
predict  how  many  of  those  brought  over  will  recover 
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from  the  shock  of  the  long  journey,  but  a  number 
appear  to  be  active  in  their  new  home. 

In  this  connection  it  may  be  interesting  to  note 
that  the  common  east-coaat  soft  clam,  Mya  arenaria, 
which  was  introduced  on  the  Pacific  coast  several 
years  ago,  has  become  thoroughly  acciimatetl  there, 
and  is  now  very  abundant. 


WORK  OF  THE  CHALLENGER  EXPE- 
DITION. —  II.  FROM  A  ZOOLOGICAL 
STAND-POINT. 

Afteu  the  investigation  of  the  physical  fea- 
tures of  the  world  of  the  sea,  it  was  expected 
and  has  |irove<i  that  the  greatest  additions  to 
our  knowledge  would  be  made  by  the  expedi- 
tion iu  the  direction  of  biology.  Fmin  the 
summaries  furnished  bj'  the  sixjcialists  engaged 
on  the  various  monographs,  and  printed  at  in- 
tervals in  the  text  of  these  volumes,  a  few  facts 
may  be  cited  iu  the  endeavor  to  give  an  ap- 
proximate idea  of  the  scope  and  character  of 
the  results. 

The  main  puriwse  of  the  expedition,  on  the 
biological  side,  was  to  investigate  the  murine 
life  of  the  sea,  and  incidentally  to  examine  the 
life  of  certain  isolated  oceanic  islands,  —  faunae 
pregnant  with  meaning  for  the  naturalist, 
though  scanty  in  species  or  individuals.  Both 
objects  were  carrie<l  out  in  a  manner  satisfac- 
tory to  naturalists,  and  creditable  to  the  olllcers 
of  the  expedition.  The  air-breathing  verte- 
brates, of  course,  were  little  sought  after,  but 
interesting  observations  are  recorded  on  the 
sea-elephant  and  fur-seal;  and  the  bones  of 
cetacca  dredged  from  the  sea-bottom  were  suffi- 
ciently numerous  and  interesting  to  justify  a 
special  report  on  them  b}-  Professor  Turner. 
The  expedition  seems  to  have  needed  a  live 
har[MX)ner,  for  it  got  no  porpoises  during  the 
whole  voyage,  though  many  played  about  the 
ship.  The  birds  collected,  though  not  ex- 
tremely numerous,  were  of  great  interest,  and 
have  been  reported  on  by  Dr.  Sclatcr,  the  Mar- 
quis of  Tweeddiile,  Dr.  Finseh,  Count  .Salva- 
dori,  Messrs.  Saunders,  Salvin,  and  Garrod. 
The  death  of  the  latter  prevented  the  comple- 
tion of  his  work  on  the  anatomy  of  the  petrels, 
which  was  taken  np  by  the  late  W.  A.  Forbes, 
who  made  an  exhaustive  report  on  the  subject, 
showing  that  tliu  order  of  Tubinares  must  be 
divided,  as  proposed  by  (iarrod,  into  two  very- 
distinct  families  characterized  by  numerous 
and  important  differonces,  —  which  indicate  not 
only  a  great  antiquity  for  the  whole  group,  but 
a  great  amount  of  e.xtinction  among  its  past 
members,  in  the  process  of  which  nearly  all 


the  intermediate  or  less  specialized  forms  are 
believed  to  have  disappeared.  Professor  Cun- 
ningham has  reporteti  on  the  marsupial  mam- 
mals ;  Professor  Parker,  on  the  development 
of  the  green  turtle ;  and  Professor  Turner,  on 
the  human  crania  collected  during  the  voyage. 
The  report  on  the  deep-sea  Oshcs,  by  Dr.  Giin- 
ther,  is  still  a  desideratum,  but  will  unquestion- 
ably be  of  great  interest.  Some  preliminary 
notes  appear  in  this  volume.  A  great  similarity 
between  the  fish  fauna  of  the  Japan  seas,  the 
West  Indies  and  adjacent  Atlantic  Ocean,  and 
the  Mediterranean,  is  clearly  shown.  At  St. 
Paul's  Rocks  a  new  species  of  Ilolocentrum 
was  found,  but  the  fish  fauna  had  a  generally 
Antillean  character.  A  remarkable  fish,  Ba- 
thypterois,  was  found  on  the  coast  of  Brazil, 
with  rudimentary  eyes,  and  part  of  the  pectoral 
fins  motlifled  to  form  extremely  long  tactile  lil- 
aments.  Another,  Ipnops,  dredged  in  the 
ocean  at  a  depth  of  1,!)00  fathoms,  had  the  63-68 
modified  to  such  an  extent  as  to  resemble  two 
scale-like  plates  on  the  top  of  the  much-flat- 
tened muzzle.  No  im.nge  can  be  formed  in 
them,  but  they  may  serve  for  detecting  minute 
quantities  of  light.  Still  another.  Echiostonia, 
has  eyes  and  formidable  teeth,  with  long  fila- 
ments extending  from  the  chin  and  pectorals. 
A  series  of  luminous  globular  bodies  extends 
along  the  lower  part  of  the  body,  and  others 
of  larger  size  are  found  on  the  head.  The 
bones  and  ligaments  of  the  deep-sea  fishea  are 
very  soft,  and  the  muscles  loosely  connected 
with  each  other.  This  is  partly  due  to  the  ex- 
pansion which  they  undergo  in  being  raised 
quickly  from  regions  where  the  water  permeat- 
ing all  their  bodies  is  under  immense  pressure; 
but  the  tissues  must  be  loose  to  admit  of  such 
permeattou.  or  they  would  be  crushed  attd 
ruined  under  a  weight  which  shivers  solid 
glass  to  powder.  Many  of  them  are  bliuJ; 
many  of  them  have  phosphorescent  organs,  or 
secrete  a  phosphorescent  slime ;  others  have 
distensible  stomachs  and  wide  mouths,  which 
ingulf  fishes  much  larger  than  themselves. 

Turning  to  the  division  of  invertebrata,  we 
find  ourselves  more  than  embarrassed  with 
riches.  The  moUusks  being  in  the  hands  of 
Rev.  Boog-Watson  and  Mr.  E.  A.  .Smith  of 
the  British  museum,  who  have  so  far  sub- 
mitted only  preliminary-  notices,  we  learn 
chiefly  of  some  special  rarities,  such  as  the 
paper-thin  volute,  Guivillea,  ft-om  the  depths 
of  the  Southern  Ocean,  or  the  beautiful  Pecten 
Watsoni,  of  the  section  Amussium.  Mr.  Smith 
reports,  in  harmony  with  the  results  of  the 
Blake  expedition,  that  among  the  bivalves 
dredged  from  a  depth  of  over  2,000  fnthoais 
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he  does  not  find  one  whicb  might  not  have 
beeu  esqiecteU  at  100  lathoms  or  less.  The 
deejwst  haul  pro<lucing  any  bivalve  was  2,900 
ftttlioins,  where  Calloi-ardia  was  found  in  the 
Pacific,  and  an  almost  exactly  similar  species 
was  obtained  at  1,000  fathoms  off  the  Azores, 
in  the  same  latitude  of  the  Atlantic.  On  the 
whole,  laraellibranchs  were  scarce :  but  this 
may  have  been  owing  to  the  use  of  the  trawl 
instead  of  the  dredge.  The  greatest  depth  at 
which  any  gastro[Kid  was  found  was  2,650 
Cathoins,  in  the  South  Atlantic ;  and  this  was 
a  little  Stylifer  parasitic  on  an  ccbinoid.  The 
fossil  gonns  Actaeonina  was  a  find  worth  hav- 
ing :  and  many,  like  Gaza  and  other  trociiids, 
were  of  great  beauty.  A  number  of  arctic 
»l)eeie3  were  found  at  home  in  the  antarctic 
sen ;  and  several  others  seem  to  wander  over 
most  of  the  world.  Professor  Iladdon  reports 
a  chiton  (C.  [Leptochiton]  alveolus  Sars)  from 
2,300  fathoms,  which  was  the  only  really  deep- 
sea  species  found  of  this  ancient  group,  though 
several  others  of  the  same  genus  range  over 
300  fathoms.  Among  the  nudibranchs,  an  im- 
mense creature,  Bathydoris  abyssorum  of  Dr. 
Bergb,  aa  big  as  a  ooconnut  (twelve  centimetres 
long),  forms  a  remarkable  transition  between 
Tritoniidae  and  Dorididae,  and  was  obtained  at 
2,425  fathoms.  It  is  the  largest  nudihranch 
known,  and  was  purple,  brown,  and  oiange 
colore*!  wlien  alive.  Among  treasures  from 
shallower  water  were  a  living  Nautilus  porapil- 
ias  and  a  i)artly  decorticated  .Spinila. 

It  is  impossible  to  give  an  account  of  the 
varied,  beautiful,  aberrant,  or  exf|uisite  forms 
of  the  Crustacea,  star-fish,  echinoids.  aitd  brit- 
tle-stars which  were  brought  up  from  the  deep 
8oa.  Their  attractions  for  the  eye  of  tlie  aes- 
thete as  well  as  of  the  naturalist  are  obvious  to 
any  one  who  may  examine  the  charming  woo<l- 
ciits  which  illustrate  their  form  and  structure. 
The  sea-lilies  are  among  the  most  attractive ; 
and  yet  it  is  hard  to  choose  from  among  so 
many  any  special  group  as,  on  the  whole,  the 
most  beautiful. 

Among  the  worms,  decidedly  the  most  cx- 
traoniinary  is  Syllis  ramosa, — a  creature  living 
in  B|K)nges,  not  satisfied  with  shaking  off  its 
progeny  by  dropping  sections  from  its  tail,  but 
which  actually  branches  in  all  directions  later- 
ally, and  shares  with  these  coUater.il  relations 
the  ramifications  of  its  stomach.  In  another 
form.  Genetyllis.  the  head  is  composed  of  little 
more  than  two  enormous  eyes,  with  a  large 
median  nen^e-mass  with  which  the  retina  of 
each  is  continuous.  Some  worms  have  tubes 
five  yarrls  long :  others  ornament  their  dwell- 
ith  hyaline  sponge  spicules  or  spiny  pro- 


cesses. They  reach  depths  of  3,125  fathoms, 
and  range  to  the  surface,  the  Serpulae  and 
Terebellae  being  the  most  noteworthy  in  this 
resjject. 

The  consideration  of  the  calcareous  and 
horny  sponges  was  undertaken  by  Dr.  N.  Pole- 
jneff  of  Odessa,  who,  after  demolishing  all  pre- 
vious .itterapls  at  their  classification,  aptly 
compares  the  sj'stematist  to  a  man  wandering 
in  the  dark,  —  a  condition  in  which  the  synopsis 
of  his  memoir  certainly  leaves  its  reader.  The 
number  of  species  was  not  lai^e,  and  none  of 
them  came  from  great  depths,  though  many 
were  undescribed.  The  group  of  sponges  to 
which  the  beautiftil  Venus's  flower-basket, 
Euplectella,  belongs,  offers,  as  might  be  expect- 
ed, many  new  and  exquisite  species,  which  are 
illustrated  in  a  manner  worthy  of  their  attrac- 
tions. Prof.  F.  E.  Schulze  rcfwrts  that  the 
Ch.iUenger  collection  has  more  than  doubled 
the  number  of  known  species,  wliich  now 
amounts  to  more  than  one  hundred.  The 
tropical  zone  of  the  Pacific  is  the  richest  region, 
eighteen  species  having  been  obtained  at  one 
haul,  in  the  vicinity  of  Papua;  but  the  Lirgest 
total  number  of  species  comes  from  the  South- 
ern Ocean.  They  are  essentially  ab\-88al  ani- 
mals. The  richest  additions  to  any  single 
group  of  marine  animals  made  bj'  the  expedi- 
tion were  to  the  Radiolaria.  These  r]iizo|X)tls 
are  now  known  to  differ  from  the  foraminifera 
and  heliozoa  chiefly  by  the  separation  of  their 
unicellular  body  into  an  inner  and  an  outer 
series  of  constituents.  Witli  few  exceptions, 
they  are  reniarkatile  for  their  skeletons,  of  the 
most  varied  and  delicate  form,  and  of  siliceous 
or  chitinous  structure.  They  swim  in  numbers 
at  the  surface,  or  even  at  great  depths  ;  and  the 
ooze  at  even  the  greatest  known  depths  is  often 
composed  of  astonishinglv  vast  numbers  of 
their  delicate  skeletons.  From  a  few  hundred 
known  forms,  the  work  of  the  Challenger  h.is 
expanded  the  list  to  several  thousands,  among 
which  Professor  Haeckel  h.is  distinguished  six 
hundred  and  thirtj'-four  genera,  included  in 
twenty-four  families  and  several  orders.  It 
must,  however,  be  borne  in  mind  that  these 
systematic  divisions  are  far  from  having  the 
zoological  value  of  divisions  similarly  styled  in 
higher  groups,  though  here  perhaps  necessary 
from  the  multitude  of  species.  We  have  re- 
gretted the  necessity,  from  considerations  of 
space,  for  omitting  references  to  the  admirable 
and  epoch-making  work  of  Professor  Moseley 
on  the  corals,  confirming  and  extending  the 
work  of  the  elder  Agassiz,  or  that  on  the  fo- 
raminifera and  diatoms,  both  of  which  exhibit 
forms  of  great  beauty,  wliich  arc  excellently 
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figured.  But  nearly  every  page  contains  mat- 
ter which  would  be  of  interest  to  readers  of 
Science,  and  unfortunately  we  cannot  yet  print 
numbers  in  twelve  hundred  pages  quarto.  We 
are  obliged  to  reserve  our  concluding  para- 
graphs for  the  geological  aspects  of  the  voyage. 
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GLACIERS,   AND   THKIR  rOlE  IN 
NA  TURE. 

Professou  Ratzel'*  '  Bibliothck  geograph- 
ischer  handbiicher '  reaches  its  fourth  volume 
in  lleim's  comprehensive  review  of  what  may 
be  called  •  glaciology,' — a  general  discussion 
of  glaciers,  and  the  part  they  jilay  on  the 
earth's  surface.  It  is  full}'  up  to  the  high 
standard  attained  bj-  the  earlier  numbers  of 
the  series.  Ratzel's  '  Anthropogeographie  ' 
was  the  first  issued  ;  and,  although  somewhat 
venturesome  in  regard  to  the  control  that  ge- 
ograph}'  has  exercised  on  history,  it  is  a 
very     suggestive    book.       Ilann's  ^ — ■ 

'  Klimatologie '  has  alreadj-  ^^-^''Zi^ 

been   reviewed  here ;    it      c>, /^^'.^f^^ 

has   everywhere  • 

received      high  '^»      — . 

praise,  and  at 
once  lakes  its 
place  as  a  stand- 
ard work.     The 

'  Ozeanographie.'  begun  by  von 
Boguslawski,  was  unhappily  left 
incomiilete  on  his  death :  one 
part  was  issued  a  year  ago,  containing  an  ex- 
haustive description  of  the  oceans,  but  not 
reaching  the  discussion  of  their  physical  con- 
ditions. Dnide,  von  Fritsch,  I'enck,  Vetter, 
and  Zc'ippritz  are  still  to  follow  with  volumes 
on  special  subjects. 

These  books  have  no  equivalents  in  English. 
It  is  becoming  very  monotonous  to  record,  time 
after  time,  that  German  writers  are  so  far  in 
advance  of  us  ;  but  the  fact  is  very  plain.  If 
such  works  cannot  be  originateil  here,  we  wish 
that  they  might  at  least  be  translated  and  re- 
published, so  as  to  come  within  reach  of  our 
teachers  and  students. 

Professor  Ilcini  lias  hitherto  been  known 
rather  as  a  worker  on  mountain  structure  than 
on  glaciers.  His  studies  in  the  direction  of 
the  latter  subject,  so  far  as  they  are  published, 
have  been  concerned  chiefly  with  the  share  that 
ice  has  had  in  mountain  sculpture ;  but  the 
book  now  before  us  shows  deliberate  and  care- 
ful work  on  all  topics  connected  with  glaciers 

BiUKibvch  der  gUttchtrlUunle.  Von  Albkbt  Bbik.  Btalt- 
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of  the  present  time.  The  reference  maijp  wj 
their  former  extension  is  sufficient  for  a  rol- 
ume  that  professedly  does  not  discuss  that  part 
of  the  question.  As  in  the  earlier  numbers  of 
the  series,  illustrations  and  references  to  au- 
thorities are  practically  wanting.  An  index 
is  also  absent  in  this  volume ;  but  it«  )>law 
partly  taken  by  a  well-arranged  table  of  con- 
tents and  page-headings.  Our  many  student* 
of  the  difficult  problem  of  North-American 
glaciatioD  will  find  much  of  value  in  the  sum- 
manes  of  i-ocent  Swiss  studies  on  the  strucUire 
of  glacial  ioe,  of  obsei-vations  in  Greenland  oo 
the  motion  of  the  great  glaciers  there,  and  of 
the  many  suggestions  to  account  for  glacial 
motion,  as  well  as  in  the  accounts  of  existiDg 
glaciers  and  their  oscillations. 

The  remarkable  recession  of  the  Swiss  gla- 
ciers during  recent  decades,  which  travellers 
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maj'     earnest- 
ly    wish     has  ^ 
reached    its                              '"^ 
maximum,      is 

finely  illustrated  in  the  figure  of  the  glacier 
of  the  Rhone,  of  which  a  part  is  copied  here. 
The  measurements  cjirried  on  of  late  years, 
under  the  direction  of  the  Swiss  alpine  club, 
give  precise  data  on  this  matter,  and,  if  con- 
tinued long  enough,  will  undoubtedly  in  the 
end  lead  to  the  discovery  of  the  cause  of  gla- 
cial oscillations  in  the  peculiarly  dry  or  wet, 
warm  or  cold,  weather  of  some  antecedent 
series  of  3'ears ;  the  effect  leisurely  following 
the  cause,  as  the  excess  or  deficiency  of  upper 
snow  supply  .arrives  at  the  lower  end  of  xlie 
ice-stream.  A  view  of  the  Rhone  glacier,  as 
it  was  at  its  recent  maximum  extension  about 
1820,  is  given  in  de  Charpentlcr's  '  Essai  sur 
les   glaciers,'   and   offers   a  striking   contrast 
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to  the  little  remnant  of  ice  at  the  foot  of  the 
steep  slope,  as  seen  by  travellers  of  last  sum- 
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The  nnatOin,v  of  the  greatest  glacial  system 
of  Switzerland,  that  which  forms  the  Aletsch 
glacier,  is  excellently  shown  in  a  folded  map. 
The  scale  is  1  :  50,000  ;  contour  lines  are  drawn 
n  blue  on  the  ice  and  snow  every  thirty  me- 
;tres  ;  the  moraines  are  marked  in  detail ;  and 
he  peculiar  zigzag  bands  in  the  ice,  like  the 
grain  of  wood,  so  conspicuous  in  the  wonder- 
ful view  from  the  Eggischhorn,  are  carefulh' 

presented.   This  map  may  therefore  be  ranked 

even  aljove  the  interesting  one  of  the  '  Mer  de 

glace  '  system  (scale,  1  :  40.000)  on  Viollet-le- 

Duc's  sheet  of  the  '  Massif  du  Mont  Blanc,' 

ublished  about  ten  years  ago. 

The  rjuestion  of  glacial  erosion  has  always 
been  fruitful  of  opposite  views  since  it  was  first 
given  imiKirtance  by  Ramsay ;  and  we  have  to 
regret  that  the  summary  of  the  matter  ])re- 
•ented  by  Ileim  docs  not  go  further  in  recon- 
ciling the  apparently  contradictory  facts  (juoted 
by  the  advocates  of  the  contrasted  ilieories. 
Heiin  writes,  '  Glaciation  is  a  period  of  rest  in 
valley-making.'  Professor  Newben-y  con- 
cludes' that  a  great  glacial  sheet,  shod  with 
stones  and  gravel,  ''would  not  only  be  capable 
of  sweeping  nwsiy  any  ordinary  barriers  that 
opposed  its  progress,  but  would  grind  down 
,the  underlying  rock  with  a  resistless  and  com- 
paratively rapid  action." 

Neither  of  these  authors  gives  sufficient  in- 
dication of  the  more  judicious  middle  ground 
taken  by  .lames  Gcikie  and  some  others,  to 
the  effect  that  glacial  action  may  be  destruc- 
tive in  one  district,  and  constructive  in  another  ; 
tliat  glaciers,  like  rivers,  erode  chiefly  in  their 
upper  streams,  and  deposit  the  detritus  quietl3' 
ou  the  flood-plains  and  deltas  of  drift  near  their 
termination.  The  great  amount  of  glacial  drift 
andoubte(]ty  affords  the  strongest  argument 
that  can  l>e  made  in  favor  of  the  marked 
changes  effected  by  glaciers,  just  as  the  vast 
volume  of  stratified  fragmental  rocks  testifies 
to  the  successful  persistence  of  water-action  ; 
and  for  North  America,  at  lea.st,  we  cannot 
accept  Ilcim's  conclusion,  that  pre-glaeial 
weathering  afforded  the  chief  part  of  the  drift, 
while  direct  glacial  erosion  gave  rise  only  to 
fitu?  sand  and  mud.  The  occurrence  of  angu- 
lar, unvrealhered,  and  unworn  bowlders,  and  of 
rift  rich  in  limestone,  forbids  such  a  conclu- 
oei,  and  has  been  successfully  quoted  against 
On  llic  other  hand,  the  evidence  of  the 
ve,  or  at  least  the  very  mo<lerately 
cUre,  action  of  the  old  glaciers  near  their 
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termin.ition,  and  the  not  excessive  erosion  in 
any  part,  is  ably  stated  ;  and,  to  our  mind, 
this  leads  much  nearer  to  the  truth  than  does 
the  path  followed  by  those  who  see  an  argu- 
ment for  glacial  erosion  in  nearly  every  lake 
of  northern  countries  and  every  fiord  of  west- 
ern coasts. 


HOUSEHOLD  SANITATION. 

If  the  author  succeeds  in  winning  the  au- 
dience she  desires,  she  maj-  justly  claim 
pioneership  in  one  direction  of  the  higher 
cducatiou  of  women.  The  path  indicated  is 
not  well  beaten.  Sanitary  science  is  of  late 
origin  :  so  late,  indeed,  that  the  men  who  for- 
mulated it  are  still  young.  Its  proix>sition  to 
prevent  disease  by  removing  the  conditions 
that  provoke  disease,  merits  the  popular  ap- 
proval, and  legislation  has  been  quick  to  help 
sanitarians  put  their  science  to  the  test.  With 
plenty  of  money,  and  in  fair  localities,  it  is 
not  difllcult  to  satisfy  all  the  demands  of  the 
sanitarians.  It  will,  however,  hardly  be  con- 
tended that  the  sanitarians  have  formulated 
insurance  against  the  outbreak  of  the  zymotic 
diseases  for  the  ordinars'  householder  in  any 
locality  where  necessity  has  placetl  him.  And 
yet  this  is  the  very  problem  which  sanitary 
science  is  to  solve.  Much  can  be  done  iu  one 
home  to  make  it  healthful ;  but  the  influences 
that  atlect  one  home  are  so  intermixed  with 
the  influences  that  aflect  large  areas,  that  state 
and  national  interference  is  demanded  by 
sanitary  science.  The  author  has  stated  the 
sanitary  conditions  of  healthful  homes  with 
accuracy,  and  with  sufficient  fnlnoss  to  make 
these  conditions  readily  comprehended.  She 
appeals  to  the  women  of  the  laud  to  familiarize 
themselves  with  the  results  of  sanitary  science, 
that  they  may  be  able  to  critically  examine 
their  own  homes,  and  influence  opinion,  so  that 
healthful  conditions  may  be  made  compulsory 
under  the  law.  This  is  gootl  work,  and  the 
more  of  it  the  better.  There  is  an  immense 
chasm  between  crazy-quilts  and  sewer-pipes, 
sonatas  and  bad  drainage  ;  but  it  can  be  bridged 
by  informing  the  women,  and  teaching  the  girls. 
If  rosy  children  and  long-lived  husbands  are 
worth  the  while,  this  education  in  what  con- 
stitutes a  healthy  home  is  worth  a  place  in  tlie 
school  curriculum  for  girls. 

Sanitary  science  is  so  new,  that  '  consulting 
sanitary  engineers,'  without  warrantor  aulhor- 

Womtnt  plumbfrn,  and  liotbtrw  ;  or,  ffovwhold  nantlation. 
By  11.  SI.  Pluskett.  New  York,  Appleton,  1884.  Mg  p., 
Illu.lr.    8*. 
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it}',  nre  pleuiiftil,  and  '  sanitarj  plntnbiDg  '  is 
the  unvarying  advertisement.  Implicit  faith 
in  either  class  is  ill  advised.  The  skill  of  the 
one  and  the  handicraft  of  the  other  may  safely 
be  questioned  and  criticised.  The  easy  con- 
science of  the  contractor,  no  less  than  the 
ignorance  of  the  owner,  makes  poor  pluiobiug- 
work  possible,  for  much  of  it  is  hidden  from 
sight.  Smoothly  wiped  joints,  with  brass  and 
plated  fixtures,  do  not  always  insure  sound 
and  honest  workmanship.  The  complexity  of 
this  plumbing  problem  in  the  great  cities,  with 
their  crowded  ixipulations,  must  be  solved 
through  the  agency  of  general  legislation,  and 
the  authority  of  inspection  must  l>e  derived 
from  stringent  laws.  The  state  boai-ds  of 
health  were  oi^anized  with  this  end  in  view, 
and  their  conclusions  arc  influential  with  the 
law-making  powers.  Sanitary  science  includes 
so  much,  and  affects  all  to  the  degree  that  men 
have  no  monoiwly  in  its  results.  Mrs.  Plun- 
kett  is  right  in  contending  that  tcomen  should 
master  these  problems  to  aid  in  procui-int;;  com- 
pulsory legislation.  Her  little  lilt  at  the 
doctors  on  the  titlepage  is  very  much  softened 
in  the  final  paragraphs  of  her  book.  The  mil- 
lennium is  not  quit«  at  hand ;  and  as  the 
doctors  discovered  the  causes  that  brought 
sanitary  science  into  existence,  .and  have  done 
all  that  has  been  done  thus  far  in  formulat- 
ing it,  and  as  they  must  be  the  final  court  of 
appeal  in  all  questions  that  arise  before  sani- 
tary science  is  rounded  out  and  complete,  the 
medical  profession  will  probably  see  several 
generations  before  its  '  occupation's  gone.' 


NOTES  AND  NEWS. 


Thb  following  short  account  of  a  tornado  st  Aden, 
reported  by  Commander  Merrill  Jllller,  U.S.N.,  com- 
manding  the  U.  S.  steamship  Marion,  is  interesting 
from  the  fact  that  it  is  the  first  riolenl  storm  that  has 
visited  Aden  since  the  English  occupation.  On  June 
1  and  2  the  weather  at  Aden  was  sultry  and  threat- 
ening, with  moderate  easterly  breeze  and  sea.  Tlio 
sailing-directions  give  no  accounts  of  storms  in  this 
locality.  On  tlie  morning  of  June  3  the  wind  was 
moderate  from  uorth-west,  with  hearyand  increasing 
swell  from  south-east.  The  sliy  was  dark  and  threat- 
ening. At  ten  A.M.,  June  3,  the  wind  increased  to  a 
gale,  with  squalls  of  hurricane  force  from  the  north- 
ward, and  rain  in  torrents,  and  very  heavy  seas  from 
southward  and  eastward.  The  sea  broke  over  the  rail 
of  the  English  flagship,  which  was  battened  down. 
The  bammeter  fell  to  20.00,  At  three  p.m.  the  ba- 
rometer began  to  rise,  when  the  wind  shifted  to  the 
southward  and  eastward,  and  the  gale  moderated. 
Heavy  raiu-squ.ills  continued  at  intervals  all  night. 
The  gale  was  of  the  nature  of  a  tornado,  and  ap- 


parently paued  np  the  Gulf  of  Aden  In  a  westnlj 
direction.  Vessels  arriving  from  the  Indian  Oce»a 
and  the  Red  Sea  report  having  encountered  heai^ 
weather. 

—  Mr.  I.  C.  Russell's  reconnoissauce  In  the  nordi' 
em  part  of  the  Great-Basin  region,  where  it  extends 
into  southern  Oregon  (U.  S.  geol.  surv.,  4  ann. 
rep.),  has  funiished  him  with  a  quantity  of  intM^ 
esting  facts  concerning  this  little-known  part  of  Um 
wide  west.  Its  rocks  are  largely  volcanic,  spread 
out  in  great  sheets  of  lavas  thai  once  formed  a  broid, 
smooth  tableland;  but  in  later  times  It  has  been 
broken  by  fanlls,  so  characteristjc  of  the  Oreal-Bafbl 
region,  and  thus  divided  into  long,  narrow  blocks, 
stretching  north  and  south,  and  tilted  by  very  recent 
displacements,  so  as  to  expose  fresh  precipitous 
scaqts  that  have  not  yet  sensibly  worn  back  frrm 
the  fault-lines.  In  the  W.imer  valley,  for  «?- 
the  orographic  blocks  of  dark  volcanic  rock,  n 
length,  are  literally  tossed  about  like  the  cakes  of  In 
In  a  crowded  floe,  their  upturned  e<lges  formin;;  boM 
palisades  that  render  the  region  all  but  imgi 
The  faces  of  the  numerous  branching  faul 
present  naked  precipices  without  system,  that  com- 
bine to  make  a  region  of  the  wildest  and  roughest 
description.  The  depressed  areas  were  occupietl, 
during  quaternary  time,  by  numerous  lakes  of  con- 
siderable size.  .Some  overflowed  to  rivers  that  reacb 
the  ocean,  like  the  Klamath,  that  escai)es  westmrd 
through  the  Casc.nde  Range;  others  contributed  U 
the  supply  of  the  irregular  basia  of  Lake  Lnhontin, 
farther  south;  aud  some  had  no  overflow,  the  I' 
being  connterbalancetl  by  evaporation,  thus  i : 
ing  that  the  precipitation  of  the  time  was  not  ejic£^ 
sive,  and  that  their  waters  were  saline.  At  present 
the  waters  have  retre.ated  from  the  t^irraces  anl 
benches  that  mark  their  former  levels,  and  remain  in 
greatly  diminished  volume.  Some  have  alt" 
disappeared,  or  appear  only  in  the  wet  season  : 
are  relatively  permanent  sheets  of  very  saJlne  water, 
like  Summer  and  Abort  Lakes,  which  may  posslblf 
Inherit  part  of  their  dissolved  salts  (soda  and  potash) 
directly  from  their  larger  ancestor;  but  the  moft 
numerous  are  those  which  are  now  essentially  fresh, 
although  occupying  basius  from  which  the  quater* 
nary  lakes  had  no  outlet  (these  are  therefore  not  Co 
be  considered  remnants  left  by  the  incomplete  evap- 
oration of  the  quaternary  lakes  whose  basins  Uiej 
occupy,  as  In  that  cose  they  should  be  densely  saliuej. 
Their  freshness  is  best  explained  by  Gilbert's  Ir  7  •' 
esis  that  the  quaternary  lakes  have  been  coiu 
dried  up,  and  their  saline  contents  so  well  i«ui>-m 
under  playa-mud,  that  the  waters  subsequently  accu- 
mulating in  the  basins  did  not  take  them  into  solo- 
tion.  Mr.  Russell  finds  no  evidence  of  cither  local 
or  general  glaclation  In  the  region  he  examined,  and 
thus  differs  in  his  conclusions  from  those  reached  hr 
LeConte.  The  report  Is  illustrated  by  several  maps, 
showing  fault-lines,  quaternary  and  existing  IoIm, 
by  numerous  cuts  illustrating  the  peculiar  df"'!--^-- 
ments  so  characteristic  of  the  region,  and  by  a 

of  Abert  Lake,  in  which  the  tilted  blocks  tlia 

its  basin  ore  shown.    It  is  a  valuable  and  most  ioua- 
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i-i:;ii;  cli.ijiU-r  to  ailil  lo  Uie  physical  geogrnpliy  of 

"Ur  .•i.llllliy. 

—  Tin-  Piirtiigiipse  explorer,  Serpn  I'liito,  has  fmiiid 
eonsiilvrslili-  oii»l-)ii>r|!i  iionlli  of  the  Roviinia.    'llin 

vuiiia  flows  iiilo  ihe  Iiiilinn  Owaii,  soulli  of  the 
Rmiitn  iHis-icsiiloiiA  on  the  en^t  cnnst  of  Africa,  on 
lie  olil  (ramVAO  tinck  from  Cnpe  Drigado  to  Lnl<e 
fyasHSu     Tlii'sv  co.'iI-IhmIs  were  clnimeil  hy  the  siiliaii 

Zanzil>ar;  hut,  as  Ihey  lie  koiuIi  of  the  Roviinia, 
lie  I'ortusuese  liuve  lakeii  possegsion  of  tlieui. 

—  Professor  Forel  of  Morges  conllniie*  Ills  reports 
the  Swiss-Alpine  eluh,  on  tlie  perioilio  variations 

'  the  glaelcra  of  the  Alps,  and  in  his  fifth  statement, 
IM:*!,  ronfiiins  the  conclusion  annomiced  a  year 
filial- tlio  Oecrea-e  of  lliirly-foiir  di-iinct  glaciers 
mine  l»)  an  end,  and  is  now  followed  hy  a  inod- 
hW  advance.  In  the  valley  of  Chatnounix,  the 
cierof  Argentiire  crept  forward  thirty-three  feet 
■t  year:  it  had  a  maximum  in  1811),  .ind  again  in 
i.Vl,  folIowe<l  hy  a  niinimiitn  in  IRS;?.  Tiie  Glacier 
I  hols,  at  the  foot  of  Ihe  Mer  de  glace,  »howg  no 
hange;  hut  tliat  of  tlie  IloA>onB  is  advancing  ra|>- 
y.  having  extended  its  front  ahont  one  hundred 
All  llfly  feet  in  Ihe  past  year;  and  so  with  a  niiniher 
f  others.  Part  of  the  lldlel  des  Xeuchaleiois,  from 
tbich  Agassi/,  made  hii>  early  ol)servations  on  tlie 
hit^raar  glacier,  Ims  hcen  f<innd  twenty-fonr  hun- 
eil  metn-8  down  sireani  from  its  position  in  1H4°J, 
g  an  averaije  annual  Telocity  of  fifty-five  ine- 
bul  It  Is  curious  to  note,  lliat  as  its  velocity 
Dm  \Mi  to  1H4IV  H  lien  determined  by  Aga«six,  was 
rjty-three  uetres  a  year,  its  recent  velocity  must 
»ve  been  about  forty  metre*,  lo  bring  the  forty  years' 
ftv«ra){e  down  .so  low  as  lifty-flve.  Another  peculiar 
,  found  hy  Korel  is  thai  the  recent  change  from 
Btrvat  to  advance  is  much  more  common  in  the  wcst- 
ihaii  in  tlie  eiutorn  Alps.  Tlie  olnerv.illons  of 
'  nc»t  few  years  promi»e  to  be  of  special  interest  in 
Ills  contiecllon. 

—  <r«{it.   Itownip  of  the  BriUsh  itemticr  SI.   An- 
»'»  Hay.  reports  that  on  .lime  "J."),  in  mhl-ocean,  n 

nctcor  rr«emhlliig  a  hall  of  tire  two  feel  and  a  half 
diameter  descended  from  overhead  a  ►hort  ills- 
Mice  from  hn  vo'-sel.  This  occurred  about  noon, 
neniher  was  misty  and  rainy,  but  there  had 
uo  lixhdilng  or  Ihiinder.  Tlie  (lash  miule  by 
ssliig  meteor  was  so  brilliant  that  it  blinded 

rho  witnessed  it.     The  meteor  exploded  with 

l«Trlfic  ie[iorl,  resembling  caiinonA<liiig,  followed 
kv  !i  rioi»r  liVc  the  rattle  of  musketry.     Immediately 
•■•  of  Ihe  meteor  the  weather  cleared 
t  was  lo,ided  with  iron  ore,  but  there 
,  nil  plu_f  ot  clcctrleily  upon  any  purl  of  her. 

^2 The  Ihini  report  of  the  Swiss  geismologlcal  com- 

^  »n,  bj  Korel,  covers  the  years  I(s12  and  1.HS.3,     It 

li>T  iif  the  earthquakes  oh-erved  during  the 

il/.eri«nd,  wllh  the  acce«sory  ihocks. 

f  ewli  earllii|uake  is  marked  accord- 

>.»«i-Forei  scale,  and  it* 'value'  computed 

mila  adi'ptcd  by  Forel  in  previous  reports, 

i-ouiit  the  intensity  number,  the 

ai-ea,  and  the  number  of  acces- 


sory shocks.  These  nnmbers  are  tjibiilaled,  and  coin- 
pared  Willi  the  mean  of  llie  Iwoyeurs  IK,S()  and  IHHl, 
and  with  the  sepantle  numlwr*  for  those  years.  Tlie 
mean-i  deduced  from  the  several  tables  are  as  fol- 
lows :  — 


- 
1S80. 

1»S1. 

Mnoi  of 
1880-81. 

1(82. 

IM. 

Number  of  uirtla- 

quiLlcfMi  .  .  . 
Niirnhi-rnfshoclcB, 
Minii  liilpM.lly  , 
Mrnn  '  valUL' '  .  . 
.Antiuit)     Mum    of 

'  values'  .    .    . 

3.« 

lU.l 

2U.0 

4.S 
574.0 

20.0 

IIS.U 

4.0 

sra.o* 

M.0 
4H0 

».T 
T.4 

3«).0 

U.0 

loo 

>.« 

4.T 

(7.0 

*  Hon  ot  tb*  roar  jreur*. 

From  these  figures  the  author  infers  that  there  was 
a  maximum  of  seismic  activity  in  Swlt7.crlaiid  in 
l.'^'^l,  which  a  comparison  of  the  viontlitu  values 
shows  to  have  been  In  November  of  that  year;  and 
that  in  IHi^i  and  18>S:i  the  activity  was  nolahly  dimiu- 
Ished.  especially  so  in  the  latter  year,  in  which  only 
one  earthquake  (Jan.  8)  exceeded  a  value  of  10, 
and  none  exceeded  lo.  In  the  fi::ures  tabulated,  no 
account  was  taken  of  Iwenty-oiierlight  ^hock5,  twelve 
in  18*12,  and  nine  in  18!S3,  which  were  only  re|Kirtcd 
by  a  single  observer. 

—  Dr.  M.  E.  Wadsworth  has  accepted  a  |>osilIon  as 
professor  of  mineralogy  and  geology  at  ("olby  uni- 
versity, Waterville,  Me.  We  understand,  that,  as  at 
Camliridge,  he  will  continue  to  give  Instruction  to 
advanced  students  in  lilhology ;  and  there  will  tlius  bo 
one  more  opportunity  for  Ihose  who  intend  pursuing 
this  growing  »cience  to  famiiinrizc  Ihemsclves  wllh 
the  laU'Sl  mellioils  of  investigation. 

—  The  Uerlin  congress,  says  the  Athrnanim,  ap- 
pears to  liavi-  stiired  Ihe  Portuguese  Ccmimisstlo  de 
cartograpliia  into  aiMivity.  Among  a  batch  of  niaps 
recently  forwarded  lo  us  from  LislHin,  we  fln<l  a 
capital  general  map  of  the  province  of  Angola,  com- 
piled by  A.  A.  d'tjliveira,  on  a  ^caie  of  1  :.3,iHHt,tniO, 
which  distinguishes  salubrious  from  insalubrious  ilis- 
tricts,  and  shows,  among  other  novel  fcHtiire',  the 
recent  routes  of  Capello  and  Ivens  lo  the  east  of 
Mussamedes;  a  map  of  the  country  between  Loanda 
and  Ambaca,  on  a  scale  of  1 :  4tX),lHK),  based  upon  rail- 
way surveys  iiiaile  by  Major  A.  b.  de  ^oiua  Prado, 
Major  Goyao,  and  others,  and  of  much  original  value; 
and,  lastly,  a  map  of  the  lower  Kongo  up  to  Noki, 
from  recent  surveys  l>y  L.  de  Moraes  e  Sonza,  C.  do 
Magalhnes,  and  K.  de  Vasconceilos.  The^e  maps  aru 
reproduced  from  autograplis,  and  their  external  as- 
pect is  coiise<iuenlly  not  very  inviting;  but  they  con- 
tain matter  which  the  cartographer  cannot  afford  to 
neglect.  We  are  glad  to  hear  that  maps  of  the  island 
of  St.  Thomas,  of  AiiKola  Ion  a  scale  of  I :  I,.VK»,0(KI), 
ami  of  Moiaiiibiquc,  are  preparing  iiy  the  ('ommiB- 
sfio  de  cartographia,  under  the  direction  of  Senhor 
Leite. 

—  A  remarkable  instance  of  the  teniu'Ity  of  old 
beliefs  among  an  Ignuraiil  class  lutcly  occurred  not 
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very  far  from  Calcutta.  The  Idea  that  government 
always  inaugurated  every  good  work  with  human 
sacrifioe  was  long  current  among  the  lower  orders  of 
the  Indian  people;  but  It  might  be  supposed  that  it 
had  died  out  long  ago.  It  appears,  however,  to  be  as 
strong  as  ever.  The  boatmen  oa  the  Ganges  near 
Rajmelial  somehow  came  to  believe  that  the  govern- 
ment required  a  hundred  thousand  human  heads  as 
the  foundation  for  a  great  bridge,  and  that  govern- 
ment oilicers  were  going  about  the  river  in  search  of 
heads.  A  hunting-party,  consisting  of  four  Europe- 
ans, happening  to  pass  in  a  boat,  were  set  upon  by 
the  hundred  and  twenty  boatmen  witli  the  cry,  'Gul- 
la  katta,'  or  cut-throats,  and  only  escaped  with  their 
lives  after  the  greatest  difficulty.  The  men  were 
am>sted,  and  thirty-one  of  them  sentenced  to  terms 
of  from  one  to  three  months'  imprisonment. 

—  The  demolition  of  the  oldest  Jewish  quarter  la 
Europe,  dating,  it  is  said,  from  before  C.iesar's  time, 
is  proceeding  rapidly.  The  archeological  commis- 
sion, which  is  charged  with  the  exploration  and  pro- 
teclion  of  ancient  monuments,  has  applied  to  the 
Italian  government  that  measures  shall  be  taken  f«r 
clearing  the  temple  of  Jupiter  and  the  portico  of 
Octavia  from  the  buildings  wiilch  have  grown  up 
around  them,  and  also  for  putting  them  in  such  a 
stale  of  repair  as  is  necessary  for  their  preservation. 
The  commission  aUo  requests  that  the  new  streets 
which  are  to  be  laid  down  over  the  cleared  area  shall 
be  so  pliinued  that  their  points  of  intersection  shall 
coincide  wiih  the  following  ancient  buildings,  which 
are  now  within  the  Ghetto:  the  theatre  of  Marcel- 
lus,  the  crypt  of  the  Emperor  Balbus,  and  the  por- 
ticos of  the  Flavian  emperors  and  of  tlie  Emperor 
Philip.  There  is  a  supplementary  request  that  these 
buildings  shall  be  placed  on  the  list  of  ancient  monu- 
ments, for  the  preservation  of  which  a  small  contri- 
bution is  annually  made  by  the  state. 

—  The  African  expedition  which  will  leave  Eng- 
land in  August  next,  fitted  out  at  the  expense  of  the 
Royal  geographical  society,  and  commanded  by  Mr. 
J.  T.  Last  (who,  as  a  lay  agent  of  the  Church  mis- 
sionary society,  has  done  admirable  work  in  the 
Zanzibar  Interior),  after  making  up  its  caravan  at 
Zanzibar,  will  proceed  south  to  Lindi,  to  the  north  of 
the  mouth  of  the  Rovuma  River.  Thence  Mr.  Last 
will  procee<I  to  the  confluence  of  the  Hovuma  and 
Lugende  rivers,  and  fix  the  longitude  of  the  junctton, 
—  an  important  geographical  point  not  yet  settled. 
He  will  then  go  on  in  a  generally  south-westerly  direc- 
tion, and,  Iwfore  reaching  the  north  end  of  Lake 
Sherwa,  turn  southwanls,  and  make  for  the  Namulli 
Hills,  which,  with  other  new  features  in  this  region, 
were  di»covered  by  Consul  O'Neill  in  the  end  of  1883. 
IJeie  Mr.  Last  will  establish  himself,  and  make  a 
detailed  study  of  the  whole  region  in  all  Its  aspects. 
He  will  make  a  complete  survey  of  the  surround- 
JDi;  country,  its  topography,  people,  botany,  eco- 
uottil'-.  products,  climate,  and  languages.  When  this 
i*  ej,tiiiii-u-d,  Mr.  Last  will  enter  the  valley  of  the 
Litiji'u  Jiiver,  which  rises  in  the  neighborhood  of 
tix>:w;  Lil!«,  and  follow  it  down  to  the  coast  at  Qui- 
suxi(u,  whence  be  will  travel  south  to  Quilimane,  or 


north  to  Angoche,  and  thence  to  Mozambique.  Mr. 
Last  will  make  a  special  point  of  collecting  all  possi- 
ble information  concerning  the  country  he  passes 
through,  its  changes,  its  people,  their  customs,  lan- 
guages, etc.,  the  climate,  its  sanitary  conditions,  and 
its  suitability  for  the  introduction  of  European  and 
other  economic  plants.  The  Lukugu  valley  is  said 
to  be  very  thickly  populated,  and  must  therefore  be 
unusually  fertile,  and  so  of  interest  both  to  the  colo- 
nist and  the  trader. 

—  Tlie  fact  that  sheet-lead  In  storage-batteries  de- 
cays very  soon,  is  a  serious  drawback  to  its  use;  and 
Dr.  Kalischer  recently  described  a  secondary  battery 
before  the  Physical  society  of  Berlin,  in  which  iron 
was  used  as  the  anode,  and  a  concentrated  solution 
of  nitrate  of  lead  as  the  electndyte.  The  iron,  on 
being  immersed  in  the  lead  sidution,  becomes  passive, 
and  resists  corrosion  in  the  liquid.  When  a  current 
is  sent  through  the  cell,  peroxide  of  lead  is  deposited 
on  the  anode  in  a  firm  mass  all  over  it.  When  nearly 
all  the  nitrate  of  lead  is  decomposed,  there  is  a  greater 
liberation  pf  gas  at  the  anode.  The  development  of 
gas  is  to  be  avoided  at  the  beginning  of  the  charge: 
otherwise  the  peroxide  of  lead,  or,  strictly  speaking, 
the  hydrated  peroxide  of  lead,  becomes  covered  with 
bubbles  of  the  gas.  A  cathode  of  sheet-lead  is  em- 
ployed; but,  to  prevent  it  short-circuiting  the  cell  by 
sending  out  lead  shreds  in  charging.  Dr.  Kalischer 
amalgamates  It, —  a  precaution  which  also  saves  the 
lead  from  corrosion  by  the  nitric  acid  left  in  the  cell 
after  separation  of  the  lead.  The  electromotive  force 
of  this  cell  is  about  2  volts  to  begin  with,  but  after 
six  hours'  discharge  it  falls  off  to  about  1.7  volts.  On 
leaving  the  cell  at  rest  for  twenty-four  hours,  It  is 
found  to  recover  some  of  the  electromotive  force  lost. 
An  attempt  to  substitute  sulphate  of  manganese  for 
nitrate  of  lead  in  the  battery  did  not  answer  the  pm^ 
pose. 

—  The  German  New  Guinea  company,  at  the  head 
of  which  stands  Herr  Adolf  von  Hausemann,  has 
received  an  imperial  charter  dated  May  17.  The 
charter  covers  the  following  limits:  1.  That  part  of 
the  mainland  of  New  Guinea  under  neither  English 
nor  Dutch  supremacy.  This  district,  called  by  per- 
mission Emperor  William's  Land,  stretches  from 
HI"  east  longitude  (Greenwich)  to  the  point  near 
Mitre  Rock  cut  by  the  8°  south,  stretching  thence 
south  and  west  to  where  this  parallel  Is  cut  by  the 
147°  east  longitude,  then  in  a  straight  line  north-west 
to  where  the  0°  south  latitude  crosses  144°  east  longi- 
tude, and  farther  in  a  north-westerly  direction  to 
w^here  the  5°  south  latitude  crosses  the  141°  east 
longitude,  then  in  a  straight  line  north  to  the  sea 
again.  2.  The  islands  of  this  part  of  the  coast  of 
New  Guinea,  also  the  archipelago  hitherto  called 
New  Britain,  now  to  be  called  the  Bismarck  Archi- 
pelago, and  all  other  Islands  north-east  of  New 
Guinea  between  the  equator  and  the  8°  south  lati- 
tude, and  between  141°  and  154°  east  longitude.  The 
company  is  made  responsible,  under  imperial  saper- 
vision,  for  keeping  order  within  these  limits,  with 
right  of  possession,  siibject  to  previous  agreesMill* 
and  treaties  with  the  natives. 


FRIDAY,   JULY  24,   188J. 


COMMENT  AND   ClilTlCJSM. 

Ahoxg  the  colleck  assemblies  of  this  soa- 
[bod  of  the  year,  the  inost  unique  ia  tliat  of  the 
IConvocntion  of  the  University  of  tiie  state  of 
Ijfew  York.     The  organization  of  tlial  body  is 
pcculiftr  as  to  be  harrlly  understood  in  other 
[states,  and  a  word  in  respect  to  it  may  inter- 
[cst  oor  readers.     The  regents  of  the  univer- 
ItSty   are   charged  by  the  state  with   certain 
Actions  which  pertain  to  the  control  of  the 
lemics  and  high  schools  of  the  state,  and 
rilb  a  mild  oversight  of  the  universities  and 
-..     Once  a  year  the  regents  invite  the 
■  ;■  all  these  institutions,  and  reprcsenta- 
ifes  of  the  faculties,  to  assemble  in  the  senate 
rebamber  in  Albany,  and  discuss  such  subjects 
\ta  Djay  be  of  special  importance  to  the  cduca- 
Itional  concerns  of  the  state.     This  is  known 
Iss  the  Convocation,     Formal  papers  are  read, 
wldrt'sses  are  made,  and  deceased  teachers  are 
I  com  me  mora  ted  :  but  probably  the  most  useful 
(feature  of  the  gathering  is   the  discussion  of 
laelectcd  topics  by  apiwinted  speakers,  in  the 
I  presence  of  a  company  of  specially  interested 
auditors.     For  example  :  at  the  convocation  on 
Ibe  9lh  of  July,  the  chancellor  of  the  university 
'  left  the  cliair,  which  was  taken  by  the  presi- 
dent of  Uaniilton  universitj',  who  introduced 
Uie  tojiic  of  the  day,  —  college  discipline.   The 
theme  which  he  ojKjned  was  discussed  liy  the 
beads  of  several  other  leading  institutions  in 
Itbc  alate.     The  contrast  between  such  an  edu- 
fcalional  conference  and  tlie  great  conventions 
lof  leathers  ia  vcr}'  marked.     The  talking  is 
loot  for  the  outside  public,  though  anybody'  may 
fbfl  present  who  wishes,  and  the  re]>orts  in  the 
newspapers  are  very  brief;  but  the  parlies  in- 
Itrreatcd   learn   to   know  one   another.     They 
loompare  their  views  as  experts,  and  give  and 
I  take  wiggestioiiB  as  to  the  theory  and  practice 
loftlic  work  with  which  they  are  charged.     No 


mercantile  element  is  allowed ;  or,  in  less 
euphonious  phrase,  no  book-agents  are  allowed 
any  privileges  in  these  assemblies. 


OrR  HEAHERS  ARE  WELL  AWAKE  that  early  in 
June  the  memorial  statue  of  Charles  Darwin, 
b_v  Bochm.  toward  the  erection  of  which  pop- 
ular contributions  were  received  from  manj- 
lands,  was  unveiled  in  its  permanent  site  in 
the  great  hall  of  the  new  natural-history  mu- 
seum of  South  Kensington.  An  appropriate 
address  was  delivered  on  that  occasion  by 
Professor  Huxley,  president  of  the  Royal  so- 
ciety. We  refer  to  the  subject  again  for  the 
sake  of  calling  attention  to  one  incidental  but 
not  unini])ortant  feature  in  the  ceremony, — 
the  presence  of  men  from  almost  all  parlies 
and  shades  of  religious  opinion  among  English 
protestanls.  The  appearance  of  the  Prince  of 
AVales,  the  Archbishop  of  Canterbury,  the  Dean 
of  Westminster,  Mr.  lieresford  Hope,  Arch- 
deacon Fanar,  not  to  name  anj*  others,  is 
enough  to  show  that  the  '  establishment '  is  not 
unwilling  to  honor  the  great  naturalist  of 
our  age.  When  the  obloquy  encountered  a 
few  years  ago  by  '  Darwinism  '  —  obloquy  not 
yet  entirely  dormant  in  some  imrtions  of  the 
United  States  —  is  borne  in  mind,  the  list  of 
those  who  assembled  on  this  occasion  is  as 
gratifying  as  the  statement  that  coulributions 
to  the  memorial  were  received  from  fifteen 
countries,  besides  the  three  kingdoms  and  the 
British  colonies. 


An  rNFORTusATE  coNTKovEnsT  has  arisen  in 
the  ranks  of  the  medical  profession  of  this 
country  with  respect  to  the  meeting  of  the 
ninth  International  medical  congress.  It  is  a 
controversy,  however,  in  which  all  scientific 
men  among  us  are  interested.  Indeed,  the 
good  name  of  American  hospitality  is  involved 
ill  its  settlement.  The  International  congress, 
which  meets  triennially,  had  determined  to 
meet  in  Washington  in  1887.     It  is  an  asso- 
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ciation  of  the  highest  character  and  dignity, 
the  meetings  of  which,  for  many  years  past, 
have  been  attended  by  the  ablest  men  of  the 
profession.  Great  benefits,  as  well  as  great 
pleasure,  were  anticipated  from  their  assem- 
bling in  this  country.  The  American  medical 
association,  having  a  national  name  and  a  na- 
ttonnl  constituency,  appointed  a  select  and 
judicious  committee  of  arrangements ;  and  this 
committee,  having  made  good  progress  in  their 
plans,  and  having  secured  the  promises  of  co- 
operation from  a  large  number  of  the  profes- 
sion, reported  what  they  had  done  to  the 
American  medical  association  at  its  recent 
meeting  in  New  Orleans.  The  report  was  re- 
ceived with  unexpected  disapprobation,  in 
which  it  is  not  too  much  to  a&y  that  personal 
and  geographical  jealousies  were  apparent. 
Another  committee  was  appointed,  which  sub- 
sequently met  at  Chicago,  and  '  upset '  nearly 
all  that  had  been  done  so  carefully  by  the  first 
committee.  Now,  it  appears  that  the  first 
committee,  though  its  work  was  '  upset,'  com- 
mands, in  fact,  much  more  confidence  from 
the  profession  than  the  second.  The  gentle- 
men invited  by  the  new  committee  to  co-operate 
have  begun  forthwith  to  make  excuse.  In 
\rashington,  Baltimore,  Boston,  and  Philadel- 
phia, —  and  perhaps  in  other  places  from  which 
we  have  not  heard,  — men  of  the  highest  pro- 
fessional standing  and  personal  character 
decline  to  act  with  the  revolutionary  party. 
Their  cards  have  been  made  public,  and  have 
begun  to  attract  attention  from  the  daily  press. 


It  now  looks  as  if  the  revolters  would  not 
command  the  situation.  Certainly  men  of 
eminence  abroad  will  be  slow  to  accept  an  in- 
vitation to  an  international  congress  upon  this 
side  of  the  Atlantic,  if  a  large  number  of  the 
most  eminent  physicians  snd  surgeons  of  this 
country,  widely  known  professionally  as  well 
as  personally,  have  been  treated  with  discour- 
tesy in  the  preliminary  arrangements,  and 
are  therefore  compelled  to  stand  aloof.  It 
does  not  look  as  if  the  new  committee  could 
enlist  the  general  co-operation  essential  to  suc- 
cess, and  particularly  because  their  authority 


is  exercised  in  what  appears  to  be  the  spirit  of 
hostile  reflection  upon  measures  already  ini- 
tiated, against  which  no  good  objection  has 
been  made.  The  only  solution  of  the  problem 
seems  to  be,  for  the  second  committee  to  ac- 
knowledge their  inability  to  form  a  govem> 
ment,  and  stand  aside,  allowing  the  original 
committee  to  go  forward  and  perfect  their  plans, 
either  in  the  name  of  the  American  medical 
association  or  in  the  name  of  the  profession  at 
large,  by  some  concerted  action,  which  there 
is  time  enough  to  mature.  The  latter  alterna- 
tive seems  to  us  most  likely  to  be  successful. 


During  the  past  deca.de.  Professor  Elias 
Loomis  of  Yale  college  has  read  a  series  of 
twenty-one  papers,  entitled  '  Contributions  to 
meteorology,'  before  the  National  academy  of 
sciences.  The  material  for  these  studies  has 
been  drawn  largely  from  the  publications  oft 
the  signal-service,  and  especially  fh>m  the 
daily  weather-maps,  which  now  present  so 
great  an  accumulation  of  observations  that 
extremely  accurate  conclusions  can  be  drawn 
fVom  them.  The  results  thus  gained,  as  pub- 
lished in  the  American  journal  of  science, 
constitute  the  chief  source  of  generalized 
knowledge  that  a  student  can  now  consult  con- 
cerning the  behavior  of  cj'clonic  storms  in 
this  country,  on  which  daily  weather-changes 
depend  so  largely.  The  work  has  been 
throughout  characterized  by  careful  and  dis- 
criminating methods,  and  forms  as  excellent  an 
example  of  inductive  research  as  can  be  placed 
before  a  student  for  a  model.  When  put  to- 
gether, the  '  contributions  '  now  make  a  con- 
siderable volume,  and  form  a  fitting  seqnel  to 
the  early  papers  on  the  same  subjects,  written 
b}-  Professor  Loomis  nearly  half  a  century  ago. 


In  the  recent  report  of  the  Yale-coll^;e 
observatorj-.  Dr.  Waldo  complains,  and  appar- 
ently with  great  justice,  that  the  legislature  of 
Connecticut,  at  its  last  session,  suddenly  ter- 
minated its  contract  with  the  observatory  •  for 
time-service '  to  the  state  at  large.  He  says 
that  this  action  was  taken  without  a  hearing 
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from  Ihe  railroad  oommissioners,  the  manuftic- 
tnrers  of  clocks  and  watches,  the  mayors  or 
other  authorities  in  the  cities  of  the  state,  the 
telephone   and   telegraph   companies,   or    the 
obserN-alor}'.      He  states   that  no  reason  for 
this  action   was  given  except  economy ;  and 
he  claims  that  the  obsen-atory  sliould  be  at 
least  reimbursed  for  the  considerable  exiiense 
which  it  had  incurred  in  preparation  for  this 
senioe.     Unless  there  is  some  reason  for  the 
action  of  the  general  assembly  not  apparent 
to  us,  its  conduct  is  certainly  most  discredit- 
able to  a  state  so  intelligent  and  so  wcaltliy 
as    Connecticut.      Nobody   can   believe    that 
the    moderate   charge   upon   the   treasury,  in 
return  for  a  service  of  such  universal  advan- 
lagf.  can  have  l»eeu  hardensome.     It  is  more 
likely  tlittl  the  action  was  due  to   a   lack   of 
ac<iuatntance  with  the  points  involved,  or  to 
the  prejudice  of  some  individual.     It  is  re- 
markable that  a  state  which   may  almost   be 
I  called  *  the  land  of  the  clock-maker  '  should 
by  Its  oflScial  action  throw  contempt  upon  ac- 
carale  time-keeping.     Such  '  jerky  '  legislation 
is  what  the  state  universities  of  the  west  are 
wonted  to.  but  nobody  expected  it  in  a  matter 
like  this  from  the  land  of  steady  habits.     The 
first  of  steady  habits  is  fidelity  to  an  engage- 
ment, rcol  or  implied  ;  and  the  second  is  like 
onto  it,  —  punctuality  in  all  matters  where  time 
is  an  element  in  the  obligation. 


LETTERS   TO   THE  EDITOR- 

•^»  CbrrfpimJmt*  or*  r*^it*tUi1  to  h*  a»  hH*/  aajtoK%Htlr.     The 
mfiUr't  mam*  it  in  aU  cantt  rtquirtit  u«  proo/  nj  good  /tiith. 

Untimely  death  of  a  oliipplng-«paiTOW. 

TaK  following  trajdc  evenl  occurred  In  the  village 
Forest  on  the  !6tli  of  June.     The  nest  was 
■pletlon  :  the  lining  of  hair  w«»  being  put  in. 
Cow    ii.  the  midst  of  "this  process,  the  sparrow's 
'  ||i>.,  i-ntangled  In  one  end  of  a  long  horse- 

■  r  end  of  which  had  been  securely  woven 
■m  of  the  nest.     Wlien  he  rose  to  go, 
tiKhtcned   round  his   neck,   and  jioor 
ra-  luund  cl.itiglinp  some  twelve  inches  below 
y  hmig  by  Ihi?   neck,  and  ijiiitc  dead.     1  am 

t  a  similar  event  occurred  here  a  day  or  two 

'  aSift  that  slated  above.    In  this  case,  however,  the 
«|Mrr<>w  was  hung  by  a  cotton  string,  and  was  found 
I  ^  aooa  a/trr  the  mishap,  thai  he  was  released,  having 
•aff«red  little  hnmi. 

W.   L.    POTKAT. 
Wake  V«nn  •ollri*.  Monb  Carolina. 


The  Waahlngton  monument,  and  the  Ughtnlag 
stroke  of  June  5.  ^ 

By  one  who  was  near  its  base,  the  stroke  of  lightning 
which  injured  the  Washington  monument  is  remem- 
bered OS  a  ball  of  fire  coming  towards  him.  Duel 
not  this  observation  explain  the  ball  of  fire  so  often 
reported  ?  An  electric  spark  parsing  between  two 
points,  will,  to  a  circle  of  observers,  present  various 
appearances.  If  two  inches  long,  it  will  be  seen  as 
a  line  of  fire  two  inches  long  by  some,  while  to  those 
in  the  line  of  its  motion  it  will  be  a  single  spark. 
So  when  a  fla.sh  of  lightning  (a  line  of  fire)  is  direct- 
ed toward  the  observer,  it  must  appear  as  a  ball  of 
fire,  motionless  if  the  movement  is  directly  toward 
the  observer,  moving  with  comparative  slowness  If 
slightly  off  that  direction,  and  with  electric  rapidity 
if  across  the  field  of  view  at  right  angles  with  the 
line  to  the  observer's  place. 

M.  C.  Mmos. 

WulilngtoD,  D.C. 


Volcanic  dtist  east  of  the  Rocky  Mountains. 

My  attention  ha<  recently  been  called  to  the  In- 
teresting letter  of  Mr.  George  1'.  Jlerrill  in  Hclenet 
for  April  24,  on  '  Vulcanic  dust  from  8outh-west«rn 
Nebraska,'  and  hl.<  subsequent  paper  on  the  same  In 
the  Proceedings  of  the  U.  ,S.  national  museum,  1H85, 
pp.  1*0,  100.  Since  Mr.  Merrill  seems  not  to  be  aware 
of  any  earlier  published  notice  of  similar  volcanic 
dust  found  e.-ut  of  the  Kr>cky-Mountain  region,  a 
short  note  may  not  be  amiss  here. 

In  October,  1882,  my  friend  and  colleague,  Mr. 
■Samuel  Garman,  placed  in  ray  hands  for  examination 
a  fine  gray  sand  found  in  Dakota.  Thit,  on  exami- 
nation, was  seen  to  be  composed  of  volcanic  glass 
in  shards,  tubes,  etc.,  mostly  water-clear;  but  a  few 
forms  contained  glass  inclusions  and  vapor  cavities. 
A  few  grains  were  brown,  like  many  of  the  rhyolitlc 
glasses;  many  were  ribbe<l,  or  thicker  on  one  side, 
thinning  down  to  an  edge  on  the  other;  others  were 
apparently  of  uniform  thickness;  and  none  gave  evi- 
dence of  being  wind  or  water  worn.  A  very  little 
earthy  material  was  found  mixed  with  the  volcanic 
ash.  Mr.  Garman  gave  an  account  of  this  de|>osit 
of  glass  before  the  Boston  scientific  society,  Nov.  8, 
1882,  and  a  notice  of  it  was  published  in  the  Boston 
tranteript  for  Nov.  10.  Attention  was  further  called 
to  this  gla.s8  In  my  '  Lithological  studies,'  published 
early  in  November  last,  on  p.  17.  Mr.  Garman  has 
given  me  the  following  information  regarding  the 
deposit:  — 

"  It  was  found  about  fifty  miles  south  bv  east  from 
the  Black  Hills,  between  the  Niobrara  ami  the  White 
rivers,  just  north  of  the  watershed,  not  far  from  the 
head  of  Antelope  Creek.  The  bed  is  horizontal,  and, 
OS  I  remember  it,  nearly  two  feet  in  thickness  at  its 
thickest  portion,  and  several  rods  in  extent.  The 
deposits  in  the  immediate  neighborhood  are  late  ter- 
tiary. A  small  stream  had  cut  away  the  bank  in 
which  the  glass  lay,  exposing  a  considerable  portion 
of  it.  From  the  exposed  edge  the  powdery  material 
is  carried  away  by  the  wind  as  a  fine,  smoke-like  dust. 
The  glass  in  the  bed  is  as  clean  as  in  the  sample, 
except  near  the  upper  and  lower  surfaces,  where  it  is 
mixed  with  other  matter.  To  be  so  clean.  It  must 
have  been  deposited  by  water  almost  free  from  other 
impurities,  for  the  winds  would  liave  mingled  other 
dust  with  it." 

M.  E.  Waoswobth. 

Muaeuro  of  coniMraUrc  co5logr, 
Cunbridfo,  If  *«.,  Joly  8. 


64 


SCIENCE. 


[Vol.  VI..  No.  I& 


HUMANISM  IN    THE 
NA  TURE. 


STUDY  OF 


Ix  a  liberal  education  we  must  herealter  rec- 
ognize a  twofold  division  of  our  labor.  On 
the  one  hand  will  be  placed  those  studies  which 
serve  the  purpose  of  humanizing  the  jouth, 
i.e..  of  bringing  him  into  a  state  of  sympathy 
with  his  fellow-mortals ;  and,  on  the  other,  the 
studies  which  will  serve  to  give  the  required 
measure  of  knowledge  concerning  the  unhu- 
man  world, — the  realm  of  [)hysical  and  organic 
nature.  The  great  profit  of  the  present  dis- 
cussions concerning  education  has  been  found 
in  the  fact  that  it  has  brought  this  dual  char- 
acter of  the  work  of  education  clearly  into 
view. 

What,  however,  has  this  lower  world  of 
facts  to  give,  that  can  be  of  such  value  that  the 
student  is  told  to  turn  from  the  field  of  man 
for  its  study  ? 

We  will  pass  quickly  by  the  commonest  ar- 
gument. Unhuman  nature,  say  many,  con- 
cerns us  because  we  have  to  live  in  it :  it  is  a 
great  engine,  whose  power  may  grind  our  grists, 
or  whose  merciless  wheels  may  crush  out  our 
lives.  Master  its  movements,  that  you  may 
have  power  at  your  command  ;  keep  your  frail 
self  from  its  dangers,  that  you  may  live  long. 
This  is  the  way  that  some  look  upon  the  outer 
world.  It  is  a  sensible  view,  but  in  itself  it 
little'  concerns  the  problem  of  education.  From 
this  point  of  view,  nature  is  for  the  economist, 
for  the  practical  man. 

But  for  the  purposes  of.  a  general  education, 
the  realm  of  nature  beyond  human  interests 
should  be  approached  with  the  view,  fii'st,  to 
get  some  sound  gener.il  idea  of  the  construc- 
tion of  this  realm,  and  its  relations  to  the  life 
of  man  in  the  largest  sense  of  that  life  ;  next, 
to  secure  some  clear  sense  of  the  nature  of 
scientific  evidence  ;  and,  lastly,  to  gain  an  idea 
of  the  order  and  control  which  exists  in  the 
extra-human  world.  * 

Purely  human  education  is  deficient  iu  per- 
spectives :  it  finds  man  as  man ;  it  considers 
his  relations  to  his  fellows,  and  leaves  him  sep- 
arated from  the  universe,  alone  amid  a  world 
of  physical  and  organic  life.  But  to  secure  a 
sound  understanding  of  man's  place  in  nature, 
we  must  give  the  student  some  general  ideas 
as  to  the  ways  of  that  nature. 

This  end  should  be  secured  by  studies  which 
begin  with  the  human  body  and  its  functions, 
and  afterwards  extend  progressively  farther 
and  farther  away.  We  have  thus  the  help  of  the 
human  interest  which  surrounds  our  own  per- 
sonal alfairs,  and  extends,  through  immediate 


sjTnpathy,  to  the  lower  world  of  living  thing*. 
The  elements  of  human  anatomj'  and  physio!- 
ogj'  should  be  the  first  l.hrc.'ui  to  guide  the  stu- 
dent to  the  world  beyond  man.  This  may 
profitably  lead  to  the  study,  in  outline,  of  or- 
ganic lif\>  below  man,  —  a  study  which  ahoaU 
aim  at  a  clear  understanding  of  a  few  lower 
animals  and  a  limited  number  of  plants.  Af- 
ter the  student  has  some  accurate  knowledge  of 
the  bodily  parts  and  functions  of  a  cat,  a  bird, 
a  frog,  and  a  fish,  his  mind  is  prepared  to  re- 
ceive a  little  general  truth  given  in  words  con- 
cerning the  vertebrnted  animals.  In  the  same 
way,  an  insect,  a  lobster,  and  a  worm  will  giro 
the  basis  for  understanding  the  articulate  ani- 
mals ;  a  snail,  a  dam,  and  a  squid  will  show 
him  his  way  to  an  understanding  of  the  mol- 
luscan  affinities;  and  soon.  In  the  plants, a 
seaweed,  a  fungus,  a  fern,  and  an  ordiotr}' 
flowering  plant,  will,  if  well  known,  serve  to 
make  real  a  great  many  important  general  facts 
which  have  to  be  presented  iu  a  didactic  fash- 
ion. In  this  teaching,  constant  effort  shoulii 
be  made  to  give  the  matter  a  human  intenrat 
by  referring  to  man's  botly  and  habits,  or  bit 
physical  relation  to  the  lower  world,  for  com- 
parison or  illustration. 

The  next  step  will  necessarily  take  '  '■ 
dent  into  the  realm  of  geology ,  or  earth-l 
Here  the  world  of  our  day  should  be  sliowu 
with  especial  reference  to  its  relations  to  hu- 
man life  and  its  development.  It  is  easy  so  to 
knit  llie  considerations  of  the  existing  condi- 
tions of  the  earth  with  the  interests  of  man. 
Over  the  bridge  of  human  sympathies  wc  may 
easily  find  a  way  lor  the  student  into  the  wider 
realm  of  the  world-life.  Climate  may  bo  si 
ied  with  reference  to  human  history,  or 
geograj)liical  distribution  of  organic  bei: 
including  man ;  volcanoes  and  carthqu 
with  reference  to  their  effects  on  the  life  of  onr 
species :  so  nearly  every  department  of  the 
earth's  history  may  be  made  to  have  a  relatiun 
to  the  natural  human  interests  which  the  child 
brings  with  it  to  the  study  of  the  outer  world. 
I  know  that  there  are  those  who  will  object  to 
the  anthropocentric,  the  over-humanizeti  view 
of  nature  which  this  form  of  teaching  tends  to 
inculcate ;  but  to  the  mass  of  men  tliis  is  » 
necessary  way  of  looking  at  the  world.  The 
worst  failures  in  teaching  science  have  come 
from  a  neglect  of  the  all-important  fact  that 
nature  is  to  most  minds  onlj'  interesting  he- 
cause  of  its  relations  to  man.  It  may  Vw  — 
but  may  a  merciful  Providence  defend  us  from 
the  evil  —  that  in  time  many  children  will  be 
born  to  whom  crystals  are  as  interesting  u 
human  lives,  and  a  geological  period  as  f\ill  of 
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charm  as  the  best  ngc  of  Greece.  To  the 
specialist  the  remotest  problems  of  science, 
doubtl«588,  come  to  have  living  interest,  become 
a  jiart  of  his  life,  iu  fact ;  but  they  are  not  so 
to  the  beginner. 

After  some  sense  of  the  present  conditions 
of  the  earth's  surface  is  gained,  the  youth  may 
be  shown  the  evidences  of  tlie  earth's  past. 
It  is  parlicularlj'  desirable  that  this  inquiry  into 
the  old  conditions  of  the  earth  should  be  so 
made  as  to  aid  the  student  to  conceive  the  an- 
tiquity of  the  earth's  past.  This  conception 
of  past  time  is  the  most  difficult  to  form  of  any 
of  the  large  understandings  of  nature,  while  at 
the  6amc  time  it  is  the  most  enlarging  idea 
that  can  be  obtained  from  geology.  It  gives 
much  that  will  re-act  ou  the  youth's  under- 
standing of  human  liistory.  If  on  viewing  the 
slow  gain  of  man  in  his  progress  from  age  to 
the  persistence  of  evil  beneath  the  guise 
changed  manners,  and  the  inevitable  sink- 
into  the  pit  which  seems  in  time  to  over- 
take aU  peoples,  there  comes  to  the  student 
that  sense  of  helplessness  which  so  often  as- 
sails the  most  ardent  believers  in  the  future  of 
humanity,  the  geologic  past  has  c-onsolation 
for  him.  ITiere  he  sees  that  '  one  eternal  pur- 
pose runs  '  through  all  those  ages,  and  that  the 
TCTj-  catastrophes  which  seem  to  bring  tempo- 
ran*  ruin  are  but  the  steps  to  new  life.  Even 
valuable  than  this  is  the  impression  of 

iplitude  of  time,  which  the  student  needs  to 
iwcure  as  the  basis  on  which  to  rest  all  his  un- 
derstandings of  nature.  Measuring  the  prog- 
ress of  all  events  from  the  infinitesimally  brief 
duration  of  human  life,  the  student  is  prone  to 
impatience  with  the  slowness  with  which  this 
march  of  the  ages  goes  on.  Give  him  a  sense 
of  the  larger  space  of  the  earth's  history,  and 
wc  relieve  the  mind  of  this  prejudice. 

6eyond  the  realm  of  the  earth,  it  is  not 
worth  while  to  try  to  do  much.  Astronomy 
has.  however,  some  tolerabh'  simple  and  most 
important  lessons.  Its  greater  truths  are  un- 
fortunately onl}'  accessible  through  the  way  of 
rati  '  "  ult  mathematics  ;  but  there  are  some 
«>:.  which  are  to  be  obtained  with  little 

labor,  iiiid  which  should  l)e  won.  The  order 
of  the  solar  system,  and  the  relations  of  the 
Boveral  planetary  bodies,  should  be  within  the 
compass  of  minds  entirely  unskilled  in  mathe- 
matics. The  first  of  these  rel.itiona  to  be 
stodicd  should  be  that  whic^h  is  found  iti  the  rev- 
olotioD  of  the  earth  around  the  sun,  and  the 
eon''""^"^"it  effects  derived  from  the  increase 
aii<i  '  ion  of  eccentricity  of  its  orbit,  the 

prewssiou  of  the  equinoxes,  and  the  rotation  of 
tha  apsSdea.     With  a  small  globe  (or,  as  well, 


an  orange),  with  pins  to  represent  the  ]x>leB, 
and  a  thread  for  the  equator,  a  lamp  on  a 
centre-table  to  represent  the  sun,  and  a  little 
exercise  of  limbs  and  wits  in  conveying  the 
sphere  around  the  table  in  a  way  to  imitate 
the  phenomena  in  question,  the  student  can 
gain  a  clear  conception  of  a  most  imjiortant 
series  of  relations.  The  student  should  then 
proceed  to  the  work  of  extending  the  same 
onler  of  conceptions  to  the  other  bodies  of  the 
solar  sj'stcm. 

As  in  geology  the  student  finds  a  profit  in 
the  expansion  which  the  conception  of  vast 
duration  forces  upon  the  mind,  so  in  the  study 
of  astronomy  enlargement  may  be  gained  by  the 
conceptions  of  space  which  are  brought  home 
to  him  in  the  study  of  that  science.  Neither 
geologic  time  nor  celestial  space  can  really  be 
conceived  by  the  mind  ;  still,  the  effort  to  grap- 
ple with  such  immensities,  though  seemingly 
futile,  is  yet  profitable.  Especially  if  it  be 
often  repeated,  this  effort  hears  fruit  in  a  sense 
of  ix)wer  which  is  given  by  no  other  mental 
exercise.  Many  things  may  give  breadth  to 
the  miud,  bntninoug  these  widening  agents  the 
conceptions  of  lime  and  space  deserve  high 
rank.  It  would  be  in  a  certain  way  true  to  say 
that  we  might  get  a  measure  of  the  greatness 
of  a  mind  b}'  its  power  to  conceive  a  wide  field 
of  temporal  and  spacial  relations.  May  we  say 
that  these  measures  enter  the  soul,  and  give  it 
something  of  their  dimensions? 

We  turn  now  to  tiie  use  which  we  may  make 
of  nature  when  we  seek  to  give  the  mind  a 
conception  of  the  relations  of  cause  and  effect, 
and  the  uiittirc  of  evidence.  The  best  field  for 
such  study  is  to  be  found  in  the  department  of 
physics  and  chemistry.  There  we  may  in  many 
c!ises  80  isolate  the  phenomena  we  are  exam- 
ining, that  they  are  uninUueuced  by  other  con- 
ditions than  those  which  can  be  perceived  and 
taken  into  account.  Studies  in  this  field  should 
begin  with  the  phenomena  of  masses,  with  the 
effects  of  gravity,  of  momentum,  and  other 
actions  where  the  facts  are  in  the  realm  of  tol- 
erablj'  familiar  experience.  Such  ]}ersonal  ex- 
periences should  be  multiplied  until  the  mind 
becomes  habituated  to  the  actions  which  it  is 
contemplating.  From  this  firm  ground,  studies 
should  be  extended  to  the  obscurer  plienomena 
of  physics,  or  such  as  are  found  in  those  parts 
of  the  subject  where  the  causes  are  invisible, 
as  in  the  great  field  of  electrical  action.  There 
the  mind  can  become  accustometl  to  the  consid- 
eration of  causes  which  are  not  only  invisible, 
but  outside  of  the  limits  of  ordinary  experi- 
ence. 

After  some  training  in  this  department,  the 
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student  shonkl  next  uiakc  acquaintnnce  with 
chemical  action.  Here  the  aim  shoiiUl  be  to 
show  the  complication  of  laws  whicii  control 
the  relations  of  botliea,  molecules,  and  atoms, 
which  entirely  elude  the  senses.  Nowhere  else 
can  the  student  so  well  attain  to  a  conception 
of  the  penetrating  influence  of  natural  law  or 
the  infinite  variety  of  its  results.  No  other 
department  of  study  will  do  so  much  to  take 
away  the  idea  of  grossness.  of  inorganiza- 
tion,  which  the  untrained  mind  applies  to 
the  world  of  matter.  It  is  not  necessary' 
that  the  student  siiould  make  much  progress 
in  analytic  chemistry :  the  simpler  the  phe- 
nomena chosen  for  the  study,  as  long  as 
they  involve  the  perception  of  quantitative  re- 
lations, the  better  for  this  task.  The  main 
jMjint  to  be  attained  is  the  comprehension  of 
the  principles  of  atomic  and  molecular  rela- 
tions, and  an  understanding  of  liie  nature  of 
evidence  as  to  causation,  which  this  science, 
as  weH  as  physics,  so  well  artbrds.  Although 
the  field  to  be  gone  over  in  these  departments 
is  not  wide,  it  should  bo  patiently  and  re- 
peatedly traversed,  in  order  that  the  mental 
effect  slioulil  be  clearly  and  firmly  borne  in 
u|)0ti  the  student. 

We  now  come  to  the  third  end  which  we 
should  seek  to  attain  in  our  use  of  natural 
jcnce  in  the  work  of  education .  This  is  the 
onception  of  the  order  and  continuity-  which 
prevails  in  nature.  In  the  lower  states  of 
human  culture,  we  find  the  savage  and  half- 
civilized  peoples  looking  upon  the  jAysical 
world  as  !i  domain  which  is  under  the  control 
of  superhuman  yet  essentially  human  persons. 
All  the  order  and  much  of  the  apparent  disoixier 
of  the  outer  world  are  accounted  for  by  the  con- 
trol and  the  contentions  of  these  superhuman 
powers.  The  advance  towards  monotheism 
gradually  did  away  with  this  crude  but  natural 
conception  of  law ;  and  in  its  place  has  come 
a  dull,  inert  sense  of  the  mere  jwwer  of  the 
j)liysical  universe,  which  has  no  educative  value 
whatever,  ami  which  is  in  truth  falser  to  the 
facts  than  the  conception  of  nature  held  by 
the  orthodox  Greek  of  the  Periclcan  age.  In 
place  of  the  old  animism  which  humanized  all 
parts  of  the  universe  by  giving  its  control  to 
jjowers  which  were  akin  in  nature  to.  and  in 
sympathy  with,  man,  we  have  now  a  set  of 
meaningless  terms  which  cloak  our  want  of 
understanding. 

The  first  aim  of  education  should  be,  if  iws- 
sible,  to  restore  the  old  sense  of  close  sympa- 
thetic relation  to  the  outer  world  which  was 
lost  with  the  death  of  polytheism.  To  restore 
it  on  the  line  of  our  new  and  higher  knowl- 


edge of  the  universe,  man  must  in  some  waj 
find  himself  in  the  world  of  physical  life.  Our 
monotheistic  religion  cannot  do  this  work,  for 
it  turns  the  mind  towards  the  infinite  alone :  H 
almost  neces.sarily  neglects  the  phenomenil 
world.  Even  the  theory  of  design  failed  to  lead 
men  to  the  study  of  nature.  Religion,  in  tiie 
proper  sense  of  the  word,  concerns  the  moral 
side  of  man  too  completely  to  aid  us  in  this 
task  :  if  man  is  to  gain  a  better  reconciliation 
with  the  physical  world,  he  must  secure  it  oo 
other  lines. 

The  only  possible  way  in  which  a  real  sense 
of  kinship  with  the  outer  world  can  be  aroused 
is  through  the  sympathies,  first  by  the  sense  of 
beauty  in  nature,  next  through  the  kindred 
sense  of  order  or  continuity  of  action  in  the 
physical  world. 

There  is  an  instinctive  progress  towards  thli 
reconciliation  which  is  brought  about  by  the 
growing  love  of  the  beautiful  in  nature.  It  is 
hard  to  prescribe  a  way  in  which  it  can  be 
fostered  :  it  is  not  easj'  to  du  this  work  in  the 
case  of  an}'  sympatJiies ;  but  the  lenchcr  will 
reailily  see  that  it  is  the  most  precious  of  all 
the  means  by  which  man  can  find  his  way  to 
a  more  loving  relation  with  the  outer  world. 
When  the  teacher  of  natural  science  can  create 
or  deei)en  the  sense  of  the  beautiful  and  the 
ordered  in  nature,  he  has  done  his  work  as 
minister  in  this  great  need. 

In  close  relation  to  this  sense  of  beauty  is 
the  sense  of  oi"der  in  physical  and  organic 
nature.  The  teacher  should  endeavor  in  all 
ways  to  give  the  pupil  a  sense  of  the  abso- 
lute continuity  of  action  in  the  world.  This 
difficult  conception  is  perhaps  best  obtjiined  by 
presenting  the  evidence  that  man  is.  nt  least 
in  his  body,  the  product  of  a  continuous  hfe, 
which,  from  the  earliest  ages  to  the  present 
day,  has  gone  stei)  by  step  upward.  Let  the 
student  grasp  what  he  can  of  tiiis  overwhelm- 
ing truth  ;  let  him  sec  how,  through  all  the  ac- 
cidents of  this  perturbed  world,  the  life  which 
has  led  to  himself —  his  life,  in  fact —  has  gone 
unfalteringly  forward  to  its  end.  We  thus  give 
him  a  feeling  of  his  kinship  with  nature,  — a 
sense  of  a  kindly  filial  relation  to  the  earth 
which  will  widen  and  deepen  all  the  ways  of 
thought. 

Thus,  without  going  very  far  beyond  the 
theory  of  a  thoroughly  humanized  edncation, 
without  demanding  more  than  one-thir\l  the 
schooling-time  between  the  ages  of  ten  and 
twenty,  it  will  be  possible  to  give  the  youth  all 
the  training  which  is  necessary  to  secure  the 
best  that  scientific  culture  can  atford. 

N.  .S.  SnALKX. 
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A  If  ARIZONA    NATURAL   BRIDGE. 

DiTUWo  a  visit  to  Arizona,  I  came  across  a 
natural  bridge,  an  account  of  which  may  be  of 
,  interest  in  connection  with  recent  notes  on  the 
[Virginia  bridge. 

A  long  ridge,  about  six  hundred  or  eight 
hundred  feet  high,  extends  for  some  distance 
north  from  a  point  near  wljich  the  Atlantic 
and  Pacific  railroad  crosses  the  boundarj'  be- 
tween New  Mexico  and  Arizona.  This  ridge 
is  fonDcd  by  strata  of  dark-red  sandstone  un- 
der light-red,  and  is  cappetl  by  a  stratum  of 
fine  conglomerate  or  coarse  grit. 
These  strata  are  broken,  and  pre- 
sent an  abrupt  and  generally  per- 
pendicular face  to  the  west,  slop- 
ing at  ail  angle  of  14°  to  the  cast, 
with  the  course  of  the  stream, 
until  they  bury  themselves  below 
Uje  allnvial  sand.  There  are  low- 
er ridges,  of  corresponding  struc- 
ture, parallel  to  this  on  the  east 
and  west.  This  ridge  is  cut  by 
deep  and  narrow  canons.  At  the 
mouth  of  line  of  these  cations,  just 
before  it  dips  under  the  sand,  oc- 
curs this  bridge.  It  is  al>out 
twenty  miles  from  the  railroad, 
and.  as  far  as  I  know,  has  never 
been  visited  by  white  men.  I  was 
guided  to  it  b_v  my  Indian  scout. 
The  canon  extends  west  for  about 
five  miles  above  the  bridge,  and 
becomes  deep,  narrow,  and  wild  ; 
the  sides,  with  their  growth  of 
hard-woo<l  and  pine,  almost  cut- 
ting off  the  light  at  mid-day. 

The  bridge  is  formed  by  a  rcm- 
I  tumt  of  the  overlying  grit,  which 
continuous   with    it   on    both 

tts.  The  section  cut  through 
beDcath  it  is  of  light  and  dark  red  sandstotic, 
the  former  showing  very  pretty  cross-bedding, 
and  is  Don-conformable  to  the  latter,  which  has 
moch  less  dip.  The  bridge  is  sixty-five  feet 
long,  and  fifteen  feet  wide  at  the  narrowest 
point.  It  is  two  feet  thick  in  the  centre,  and 
fifteen  feet  at  the  sides.  The  illustration,  from 
a  photograph  taken  at  the  time,  will  give  a 
gootl  idea  of  the  position  and  proportions  of 
tbe  bridge ;  our  ponies,  standing  underne.ith, 
aerviog  for  comparative  measure.  It  will  be 
seen  that  the  caiion  is  wider  for  a  short  dis- 
tance above  the  bridge,  which  may  be  due  to  a 
[tributary  canon  at  tiiat  point. 

It  is  dilllcult  to  give  an  explanation  of  this 
iriouii  phenomenon  ;  and  I  shall  only  suggest 


a  possibility,  in  the  hope  that  some  one  will 
find  time  to  investigate  it  more  thoroughly. 
If  above  the  present  grit  there  had  been  soft 
strata,  capped  again  by  grit,  it  might  be  ex- 
plained on  the  principle  of  the  .Swiss  pot-holes ; 
a  waterfall  being  forme<l  above,  which  wore 
a  hole  through  the  lower  grit,  and  so  under- 
mined it,  and  cut  out  the  sandstone  beneath, 
as  at  Truraelbach.  But  the  grit  has  every 
appearance  of  being  a  continuous  cap  over 
the  ridge.  The  grit  shows,  however,  evidence 
of  an  inclination  to  break  into  blocks ;  and 
it  may  be  that  a  large  crack,  thus  formed  to 


■ 
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the  west  of  the  presfut  bridge,  allowed  the 
stream  to  reach  the  soft  sandstone,  and  so  cut 
it  awa^'  beneath. 

A  short  distance  off  is  another  curious  but 
not  so  uncommon  phenomenon,  —  a  '  petrified 
forest.'  The  stone  tree-trunks  lie  just  beneath 
the  soil,  or  h.ilf  exposed,  fallen  in  all  direc- 
tions. I  procured  si)ecimens  which  showed 
the  bark,  knots,  roots,  and  branches.  The 
radiate  arrangement  of  the  wood-cells  was 
very  evident  in  some  c.nses.  There  are  a  num- 
ber of  these  '  petrified  forests '  in  Arizona,  I 
was  told.  I  know  only  of  one  other  on  the 
Navajo  reservation,  and  one  near  Flagstaff. 

Frederick  Gardiner,  Jun. 
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THE    RECENT    AGRICULTURAL    COX- 
VENTION  AT   WASHINGTON. 

PuBsuANT  to  a  call  issued  by  the  commissioner  of 
Bgriculture  in  May  last,  a  conrention  of  Agricultural 
colleges  and  experiment-stations  was  held  in  Wash- 
ington on  July  8  .ind  R  The  meeting  was  well  at- 
tended, some  thirty  states  and  territories  lieing 
represented  by  nearly  fifty  delegates;  and  the  delib- 
erations of  the  convention  were  marked  by  a  note- 
worthy si)irlt  nf  harmony  and  earnestness. 

An  informal  t(atbering  of  the  delegates  in  the  par- 
lors of  the  Ebbilt  House  on  the  evening  of  July  7 
served  to  increase  their  acquaintance  with  each 
other  and  the  commissioner  of  agriculture,  and  to 
outline  a  plan  of  organization  for  the  convention. 

The  meetings  of  the  convention  were  held  at  the 
Department  of  agriculture.  At  its  first  meeting,  on 
Wednesday  morning,  it  w.-is  organized  by  the  choice 
of  Hon.  Norman  J.  Colman,  commissioner  of  agri- 
culture, as  president;  Presldeute  Wlllets  of  Michi- 
gan, Lee  of  Mississippi,  Atherton  of  Pennsylvania, 
and  Fairchild  of  Kansas,  and  Professor  Dwinelle  of 
California,  as  vice-presidents;  and  President  Faircliild 
of  Kansas  as  secretary. 

The  opening  address  of  the  commissioner  occupied 
nearly  an  hour,  opening  with  a  review  of  the  history 
of  the  land-grant  colleges,  but  inninly  occupied  with 
suggestions  as  to  how  these  colleges  may  attain  to 
greater  usefulness  and  success.  The  8i>eaker  regard- 
ed agricultural  experimentation  as  being  at  present 
one  of  the  must  important  and  profitable  functions 
of  agricultural  colleges;  and  the  two  thoughts  most 
prominent  in  the  address,  as  well  as  in  the  subse- 
quent proceedings  of  the  convention,  were  the  need 
of  a  more  generous  financial  support  for  this  work, 
and  the  desirability  of  establishing  more  intimate  re- 
lations between  the  U.  S.  department  of  agriculture 
and  the  several  state  institutions  devot«d  to  the  fur- 
therance of  scientific  agriculture. 

The  first  business  of  general  interest  brought  before 
the  convention  was  a  resolution  introduced  by  the 
committee  on  order  of  business,  approving  the  prin- 
ciple and  general  provisions  of  the  bill  to  establish 
experiment-stations  in  connection  with  the  agricul- 
tural colleges,  introduced  into  tlie  last  congress,  and 
known  as  the  Callen  bill.  The  resolution  was  sup- 
ported by  Col.  Swltzler  of  Missouri  in  an  eloquent 
speech,  and  also  by  Professor  Knapp  of  Iowa,  Presi- 
dent Smith  of  Maryland,  and  Professor  Cook  of  New 
Jersey,  and  was  adopted  by  an  almost  unanimous 
yea  and  nay  vote,  only  three  or  four  delegates  being 
abseni,  and  no  one  voting  nay.  Following  this,  a 
committee  of  three  on  legislation,  consisting  of  Presi- 
dents Atherton  of  Pennsylviinia,  Willets  of  Michigan, 
and  Lee  of  Mississippi,  was  appointed  to  act  in  con- 
juDctiou  with  the  commissioner  of  agriculture  in 
endeavoring^  to  secure  from  the  next  congress  legis- 
lation on  this  subject.  Subsequently  a  general  com- 
mittee of  one  from  each  state  was  appointed,  one  of 
the  duties  of  which  was  to  endeavor  to  bring  public 
opinion  to  bear  upon  this  question,  and  to  secure  the 
votes  of  their  respective  states  for  the  measure. 


Upon  the  Important  subject  of  the  relations  which 
shouJd  subsist  between  the  department  of  agr' 
and  the  agricultural  colleges  and  exiMjrinient-- 
of  the  country,  the  convention  expreyscd  itself  wuli  t 
commendable  degree  of  moderation.  It  is  suiBcieat- 
ly  obvious,  to  any  one  who  is  practically  acquainted 
with  conditions  of  experimental  work,  that  Oik 
dreams  of  certain  cnthusiast-s  who  would  like  to  te* 
this  work  on^anized  with  almost  military  rigi-ir.  under 
the  direction  of  a  central  authority  at  Wasbtofton 
or  elsewhere,  can  never  be  realized  antil  hiimu 
nature  undergoes  a  radical  change.  Men  who  »«• 
comjK'tent  to  plan  and  carry  iiut  original  iiivestigk- 
tions  will  not  consent  to  lose  their  Individuality,  and 
become  parts  of  a  machine,  however  well  construct- 
ed. The  convention  wisely  recognized  this  fact,  and 
confined  its  recoramend.itions  to  the  establishment 
of  a  '  bureau  of  correspondence  and  exchange  '  in  the 
department,  to  serve  as  a  means  of  communication 
for  the  several  colleges  and  stations  with  eacli  other 
and  the  department.  It  is  intended  that  this  bureau 
shall  act  as  an  agent  in  the  exchange  of  reporti 
of  experiments,  and  also  that  it  shall  publish  ■! 
regular  intervals  a  summary,  couched  in  popular 
language,  of  the  results  of  investigations  in  tbU 
country,  and  possibly  also  in  foreign  countries.  To 
aid  in  accomplishing  the  latter  imqMisc,  those  pres- 
ent agreed  to  furni.«h  the  commissioner  of  agricul- 
ture, when  called  upon,  with  the  results  of  experi- 
ments conducte<I  at  the  institutions  reprvscutod  by 
them. 

Commissioner  Colman  entered  Iieart.lly  Into  ths 
plan,  and  agreed  to  carry  it  Into  execution  as  fully  as 
the  funds  at  his  disposal  would  permit;  and  it  is  due 
to  him  til  say,  that,  in  all  the  proceedings,  he  showed 
a  hearty  desire  to  co-operate  with  the  convention  in 
carrying  into  effect  any  plan  deemed  wise  by  U,  and 
exhibited  not  the  least  spirit  of  dictation  or  desire  for 
the  undue  aggrandizement  of  his  department. 

Very  plain  language  was  used  by  several  tpeaken 
to  characterize  the  pre.sent  methods  of  seed-distriba- 
tlon ;  but  nearly  all  agreed  In  recognizing  It  as,  for 
the  present,  a  necessary  evil.  The  commissioner  an- 
nounced, however,  that  he  hoped  to  secure  a  special 
appropriation  from  congress  for  the  purchase  and 
distribution  of  seeds  and  planu  from  foreign  coun- 
tries, and  that.  If  he  were  successful,  he  desired  the 
co-operation  of  the  agricultural  colleges  and  stations 
In  testing  them  in  different  regions  of  the  country. 
This  proposition  met  with  the  hearty  and  formal  ap- 
proval of  the  convention. 

In  addition  to  these  matters,  various  subjects  of 
minor  importance  were  considered;  and  a  very  inter- 
esting discussion  was  had  upon  industrial  education, 
opened  by  a  paper  by  President  WilleU. 

While  the  final  success  of  the  convention  will  be 
judged  by  its  results,  as  a  meeting  It  was  eminently 
satisfactory;  so  much  so,  that  it  wa.i  unanimously 
voted  to  continue  the  organization  by  the  appoint- 
ment of  a  general  committee  of  one  from  each  stale, 
as  already  noted.  From  this  general  committee,  an 
executive  committee  of  six  was  choseu  to  arrange  for 
another  convention  at  the  proper  time. 
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5/«   PETER  LUMSDEN  ON  THE  TRIBES 
UPON   THE  AFGHAN  BOUNDARY. 

In  8{>«skiug  iKfore  the  lioyal  geographical  society 

London  on  the  22<\  of  June  laat,  on  the  country 

»nil  tribes  bordering  on  the  Kob-i-Baba  Range,  Sir 

li'et<=r  Luiiisden,  the  diit'f  of  the  Afghan  boundary 

'>n,  on  the  part  of  England,  said  that  on  the 

November  last  the  commission  crossed  over 

Lthu   Koli-i-Baba  Mountains   by   the  Chashma  Saby 

P(i8»;  and  in  drawing  attention  to  the  country,  and 

|to  the  trilios  inhabiting  the  slopes  of  this  range,  he 

jproiioaed  to  confine  himself  to  the  relation  of  such 

matter  as  had  not  hitherto  been  brought  before  the 


marking  the  period  when  they  were  swept  into  slave- 
ry or  destroyed.  For  instance:  hi  the  tract  of  coun- 
try between  Gulran  and  the  Kuslik  River,  the  hist 
inhabitants  were  Usbeg  and  Hazaro,  and  on  the 
tombstones  of  their  dead  were  dates  extending  as 
nearly  as  possible  over  a  century;  viz.,  from  A.U. 
1«50  to  1750.  Another  difficulty  to  the  geograplier  is 
that  there  are  generally  two  names  for  each  stream 
or  location,  —  the  first,  the  traditional  one,  known  to 
Afghan  and  Persian,  and  frequently  of  Arab  or  Per- 
siiin  origin;  the  second,  that  by  which  it  may  be 
known  to  the  Turcoman  shepherds  or  sirdars,  wlio 
alone  traverse  these  little-frequented  routes.  Along 
the  northern  base  of  the  Koh-i-Bab»  are  a  succession 

of  fertile 
valleys, 
through 
which  run 
streams  for- 
merly used 
for  irriga- 
tion pur- 
poses. The 
marks  of  wa- 
ter courses 
point  out 
the  lines  of 


^^^■Ir.     Touching,  at  the  outset,  on  the  difficulties 
^^Rnnted   to  the  geographer  in  such  a  region,  he 
pointed  oat  that  to  us,  happily  ignorant  of  all  the 
liorrvra  involved  in  the  dreaded  *  Al.iman'  or  Turco- 
man raid,  a  map  of  a  countrj'  swept  by  these  raids  is 
,  difficult  to  comprehend.     In  such  a  district  names  do 
not  signify  towns  or  villages,  but  merely  the  sites 
^vTh.-rfi  tlipy  once  existed,  marked,  perhaps,  by  mounds 
ig  the  ground-plan  of  forts,  carorans^ats, 
.<r  lanlu,  but  of  which  no  other  traces  now 
Of  the   former  inhabitants,  frequently  the 
ilj  records   are  the    tombstones    of    their  burial- 
placM,  from  some  of  which  data  may  be  secured  in 


OATEVikr  or  BAL.A  MunouAB.     {lU.  London  ffra/Mc.) 


ancient  channels,  while  in  many  places  karezcs  (that 
is,  subterranean  canals)  indicate  a  state  of  post  pros- 
perity and  exUmsive  cultivation.  Towers  and  walls 
of  still  existing  forts  show,  that,  even  in  those  far  dis- 
tant days,  property  required  protection;  and,  as  on 
the  site  of  tlie  old  castle  of  Gulran,  the  skulls  and 
skeletons  scattered  over  it  seem  to  indicate  that  In- 
discriminate slaughter  must  frequently  have  attended 
the  destruction  of  local  cities  long  since  untenanted. 
At  Uala  Murghab,  Earawal  Khoiia,  Meruchak,  and 
Peuj  Oeh,  besides  in  several  other  places,  there  are 
foundations  marking  the  existence  of  former  perma- 
nent bridges  across  the  Murghab;  and  extenaive  re- 
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mkins  of  large  towns  at  Penj  Deb,  Killa-l-Maur, 
Menichak,  and  Karawal  Kliana  indicate  a  stale  of 
proBperity  once  existing  In  these  valleys  which  has 
long  passed  away. 

Passing  from  the  physical  features  of  the  country 
to  describe  the  character  and  mode  of  life  of  the  pop- 
ulation, he  said  there  was  a  marked  dlGFerence  l>e- 
tween  the  Afghans  and  Turcomans.  In  Penj  Deb, 
the  principal  valley  of  Bagdis,  Ihey  scarcely  ever  saw 
an  armed  man,  and  found  the  Sariks,  instead  of  being 
the  dreaded  alamaii-sweeping  and  slave-dealing  peo- 
ple Uiey  came  to  see,  an  industrious,  hard-working 
race,  at  that  time  busy  from  morning  to  night  in  the 
excavation  and  clearing  of  their  canals,  alwa3's  mov- 
ing about  with  a  spade  having  a  somewhat  triangular- 
shaped  bladecontinuallyacross  their  shoulders.  The 
Sariks  were  stalwart  men  of  good  physique,  resem- 
bling very  much  in  character  the  Turks.    A  shrewd, 


from  4  s.  Od.  to  e*.  With  regard  to  the  Turcomta 
horses,  the  conclusion  arrived  at  by  the  oflicers  with 
him,  and  he  l>elieved  also  by  the  Russians,  was  tbst  th» 
Turcoman  horse  has  altogether  been  overr.'.' 
that  in  many  respects  he  is  inferior  to  the  m. 
herds  bred  in  more  monnlainous  tracts,  sitch  a  '.Ik 
Kuttighanie  of  Afghan  Turkestan.  Tlie  Turcomin 
women  do  a  vast  amount  of  work :  they  fabricate  car- 
pets, purdahs  for  doors,  work-bags,  borse-clotlilog, 
nummads,  and  blankets;  and,  when  a  young  wonua 
is  engaged,  it  is  thought  to  be  the  right  thing  for  her 
to  work  all  the  kibllka  domestic  carpets  and  other 
household  requisites  before  she  is  married.  When, 
however,  they  do  marry  without  having  completed 
this  task.  It  is  expected  from  them,  that  as  ^oon  as 
practicable,  by  their  own  labor,  they  may  reiand  in 
cash  or  kind,  to  their  husbands,  the  dowry  paid  to 
parents  on  marriage.    Such  dowry  generally  consists 


Jftraslicdi. 


Hazniu.  Bdrik  Turcomjiii. 

sovE  TTrss  or  jtrouAN  tribes.    (III.  Lonilvn  gruphie.) 


hard-headed,  practical  peojile,  tliey  continually  ex- 
pressed their  desire  for  security  and  permanent  settle- 
ment These  Sariks,  along  with  their  brethren  of  tlie 
Tekke,  Salor,  and  other  Turcoman  tribes,  had  been 
for  a  century  the  scourge  of  northern  Persia:  they 
bad  swept  the  inhabitants  away  from  valley  after 
valley  down  the  Harl-Rud,  almost  as  far  as  Setstan 
and  westward,  within  a  hundred  and  Qfty  miles  of 
Teheran  itself.  From  the  slave-trade  and  plunder 
secured  in  these  raids  they  had  amassed  comparatively 
great  wealth,  and  tliey  certainly  seeme<l  better  off 
than  most  Asiatic  races,  The  slave-trade  and  raiding 
haTing  been  entirely  abolished,  owing  to  the  action  of 
Bnssia  and  the  closing  of  the  markets,  these  Turco- 
mans now  eagerly  seek  for  a  source  from  which  they 
can  secure  wealth,  and  maintain  their  present  pros- 
perity. They  own  great  herds  of  sheep,  amounting 
in  18^  to  an  aggregate  of  194,230,  divided  into  Hocks 
of  from  700  to  1,5(X)  each.  They  have  hitherto  gen- 
erally disposed  of  their  sheep  in  the  Bokhara  and 
Oorgunj  markets.  On  the  spot  the  price  of  sheep  is 
from  4  s.  to  8  s.  0  d.,  according  to  age  and  quality,  the 
latter  sum  being  the  price  for  a  four-year-old;  camels 
fetch  about  1:6  10  s.;  horses,  from  £13  to  £25;  bul- 
locks, £2  10 B.  to  £3;  cows,  £2 to  £2  IDs.;  and  goaU, 


of  100  sheep  and  40  tillas,  which  the  bridegroom 
either  pays  down  in  a  lump  sum  to  the  parents  of  the 
bride  or  by  stipulated  instalments.  The  trade  of 
Penj  Deb  is  carried  on  entirely  by  Jews,  of  which 
there  are  some  twenty  families  settled  here:  they  are 
offshoots  from  the  Jewish  colony  at  Herat.  They 
number  something  like  three  hundred  and  fifty  fami- 
lies, and  have  in  their  luinds  most  of  the  trade  witb 
Baikh,  Bokhara,  Khiva,  and  Merv. 

After  quoting  copious  extracts  from  Capt.  Hol- 
land's description  of  the  hitherto  little-known  tract 
lying  between  the  Murghab  and  Hari-Rud  Riven 
along  the  Gumbegli  route,  as  well  as  Capt.  Tate's 
account  of  the  interesting  natural  feature  of  the  N»- 
maksar,  or  salt  lakes  of  Tar^oilan,  he  summed  up  by 
saying  that  the  country  was  one  capable  of  great 
resources.  The  climate  is  good ;  the  winter  is  coU; 
and  great  storms  are  not  unfrequent  during  the  win- 
ter months,  indeed  the  commission  experienced  one 
as  late  as  the  2d  of  April;  the  spring  and  autumn, 
however,  are  beautiful ;  and  the  summer,  though  hot, 
is  nothing  to  the  extremes  of  heat  to  which  one  is 
accustomed  in  the  plains  of  India.  It  is  possible  even 
to  live  in  tents,  or  kibitkas;  and,  under  the  shelter  of 
a  roof,  such  luxuries  as  punkahs  would  be  superfluousi. 
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With  a  Mttlecl  government  and  increased  population, 
there  is  no  reason  why  lliis  should  not  become  one  of 
the  moat  prosperous  tracts  of  central  Asia. 


GEOGRAPHICAL  NOTES. 


^f  Tbk  fifth  expedition  of  the  Belgian  international 
African  association,  which  started  with  the  view  of 
connecting  by  a  chain  of  stations  the  east  coast  with 
the  interior  basin,  has  returned,  the  expense  proving 

1      too  great  to  render  the  project  profitable.    The  Zan- 

^^Llibar  agent  of  the  society  has   relumed  to  Europe. 

^^f  The  efforts  of  the  association  at  present  will  probably 
be  confined  to  tlie  Kongo  watershed. 

The  death  of  Mirambo,  the  noted  chief  of  Unya- 
moi'zi,  is  confirmed.  Uis  principal  rival,  Kaplra.  is 
also  dead.  The  power  of  the  former  was  so  great  an 
element  in  securing  peace  and  security  of  travel,  that 

Ibis  death  seems  a  public  misfortune.  The  son  of 
.M'tesa  is  rcp<jrted  to  have  succeeded  his  father.  He 
Is  young  ami  intelligent,  and  favorably  disposed  to- 
ward Kuropeaus.  He  was  for  several  years  a  pupil 
of  Father  Levinhac,  recently  consecrated  bishop  of 
Uganda. 
Lieut.  Hovgaard  intends  to  visit  the  east  coast  of 
Greenland  next  year  at  the  expense  of  the  Danish 
government.  Herr  August  Ganiel,  the  owner  of  the 
steamer  Dimfna,  has  placed  it  at  his  disposal.  The 
majority  of  copies  of  the  work  ktiown  as  '  Meddelser 
cm  Oniiiland.'  published  by  the  Danish  government, 
and  which  received  one  of  the  annual  medals  of  the 
Paris  soct^t^  de  g(^ographie,  were  burned  in  the  re- 
cent conflagration  at  the  palace  of  Cliristianborg  in 
Copenhagen . 

Caspari  has  reported  on  the  station  of  Sheik  Said 
at    Cape   Bah-el-Mandeb,   claimed    by   France.     It 
appears  to  be  a  desert  spot,  with  an  exposed    mad- 
tttMd,  severe  heats,  no  vegetation,  an<l  the  fresh  water 
scarce  anil  bad.    There  is  a  shallow  lagoon  contain- 
ing many  fish,  out  of  whlcli   a  small  community  of 
Arabs  manage  to  gain  a  living.     Altogether  it  would 
Mem  a  most  unpromising  spot  for  a  European  colony. 
La  socidt^  des  Etudes  historiqiies,  Paris,  offers  a 
prize  of  one  thousand  francs,  or  a  medal  of  equal 
ralue,  to  the  author  of  the  best  memoir  on  the  fol- 
lowing subject:  "  A  study  of  the  consequences,  from 
the  point  of  view  of  political  economy,  of  the  new 
relations  between  Europe  and  West  America,  eastern 
Asia  and  Polyoeaia,  which  would   follow  the  com- 
^_  pletioD  of  tlie  Panama  canal."     For  conditions,  com- 
^mwtitors  should  address  M.  L.  Racine,  administrator 
^■of  the  society,  62  lioulevard  de  Courcelles. 

Asian  Khan  Sanidduleh,  minister  to  the  shah  of 
^  Persia,  has  sent  to  the  Paris  geographical  society  a 
^■juenjoir  on  the  district  and  town  of  Maybaud,  an- 
^■etlier  on  the  region  of  Kelat-i-Nadiri,  with  a  map, 
^^Mind  the  fimt  volume  of  a  series  of  three,  to  be  devoted 
^Hk>  Klionusan,  all  in  the  Persian  language. 
^m  A  sK-amer  called  the  Industrie,  of  613  tons,  hasar- 
P^lred  at  Cologne,  March  18,  being  the  first  vessel  to 
enter  that  port  direct  from  an  ocean  voyage.    It  it 


expected  that  she  will  prove  the  forerunner  of  an 
Important  commerce. 

Tlie  missionaries  of  Uiigay  in  the  equatorial  lake 
region  of  Africa  report  that  the  use  of  a  sort  of  beer 
made  of  bananas  has  been  used  by  them  with  excel- 
lent results  as  a  prophylactic  against  malarial  fevers. 
Owing,  as  they  suppo.sp,  to  its  use,  they  have  enjoyed 
in  that  pestilent  region  the  best  of  health.  The 
matter  seems  worthy  of  investigation. 

Teisserenc  de  Bort  writes,  that,  midway  between 
Khurd-Runied  and  Beresof,  his  party  had  discovered 
a  depression  called  by  the  inhabitants  Sebklia  Zelta, 
six  or  eight  kilometres  in  extent,  which  forms  a  lake 
during  the  wet  season.  It  is  surrounded  by  an 
almost  circular  chain  of  dunes,  between  which  and 
the  lake  are  found  vei7  numerous  chipped  flints  and 
other  vestiges  of  man,  including  hundreds  of  hearths 
where  the  stones  show  traces  of  fire. 


ASTRONOMICAL  PROGRESS  IN  1884- 

Profkhsob  Newcomb  contributes  to  toI.  ix.  of 
Appletons'  annual  cyclopaedia,  just  published,  an 
interesting  article  on  'Astronomical  phenomena  and 
progress  during  the  year  18.S4.'  In  observatories 
and  instruments,  he  notes  the  completion  of  the  Lick 
observatory,  witli  the  exception  of  its  equatorial;  and 
the  mounting  of  the  great  telescopes  at  the  Univer- 
sity of  Virginia  and  .it  Pulkowa,  the  latter  of  thirty 
Inches  aperture,  the  largest  refractor  yet  made.  In 
solar  physics,  Langley's  Mount-Whitney  work  re- 
ceives first  attention,  and  the  tardy  appearance  of 
the  sun-spot  maximum  in  18S4  (one  or  perhaps  two 
years  behind  lime  j  Is  remarked.  From  recent  deter- 
minations of  the  velocity  of  light,  the  solar  parallax 
is  found  to  be  S.7SM",  and  the  corresponding  distance 
of  the  stm,  in  round  numbers,  9.3,t>O0,(XK)  miles, 
"which  is  not  likely  to  lie  altered  by  much  more 
than  l(K),(KXt  miles  l>y  any  future  discoveries." 

Recent  observations  on  Jupiter  appear  to  show  that 
the  periotl  of  rotation  at  lis  equator  is  more  than  five 
minutes  less  than  in  the  latitude  of  the  great  red 
spot,  —  a  result  which  Is  of  great  interest,  as  tending 
to  confirm  the  suspected  resemblance  of  that  planet 
to  our  sun.  Saturn,  during  the  winters  of  1884.  1886, 
and  18Sfl,  is  in  an  unusually  favorable  situation  for 
observation;  and  we  may  expect  valuable  testimony 
on  the  disputed  variability  of  the  rings,  and  on 
the  many  interesting  physical  phenomena  which 
the  planet  presents.  The  asteroids  and  comets 
of  the  year  receive  due  notice.  Attention  Is  called 
to  Professor  Pickering's  inventions  In  photometry, 
which  have  provided  us  with  a  standard  catalogue  of 
the  magnitudes  of  over  four  thousand  stars,  — '  Har- 
vard photometry.'  By  a  very  elaborate  calculation. 
Professor  Opiiolzer  has  investigated  the  question 
whether  the  excess  of  the  moon's  apparent  accelera- 
tion above  its  computed  value  may  not  arise  from 
the  mass  of  the  earth  being  gradually  increased 
by  the  falling  of  meteors  upon  its  surface.  He  con- 
cludes that  a  precipitation  of  cosmic  dust  of  about 
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ooe-thouRiuiilth  of  an  inch  in  a  year  would  account 
for  the  difference.  In  stellar  parallax  wo  find  the 
importaiil  work  of  Gill  and  Elkiu  at  the  Cape  of 
Good  Hope,  and  the  surprising  results  of  the  Pul- 
kowa  observation!),  which,  if  confirmed,  will  place  the 
star  Aldebnran  aniong  the  three  or  four  nearest  of 
the  fixed  stars.  Professor  Xewcomb  mentions  the 
spectroscopic  InrestiKations  of  tlie  motions  of  stars 
in  till'  line  of  sigiit,  observations  of  the  companion 
of  SiriuB,  cataloguing  stars  by  photograjihy,  and  the 
red  sunsets,  and  concludes  with  a  review  of  llio  con- 
clusions of  the  lulcrnatioiial  meridian  i.-ouference, 
and  a  tiotice  in  regard  to  the  comniunicutiim  of 
astronomical  discoveries,  and  the  recently  founded 
Watson  and  Draper  astronomical  prizes. 


WATER-SUPPLY  FOR  NEW  YORK. 

Mil.  J.  T.  Fa-nnino,  who  Is  well  and  favorably 
known  to  the  profession  by  his  valuable  treatise  on 
wat<'r-«upply  engineering,  prefaces  a  study  of  the 
present  and  future  water-supply  of  New  York  '  by  a 
couple  of  pages,  giving  a  brief  historical  summary  of 
the  establishment  of  the  Croton  aquo<luct,  whidi  at 
lt«  opening  in  1S42  supplied  the  city,  then  having  a 
population  of  less  than  one-third  of  a  million,  with 
an  average  of  twelve  million  gallons  of  water  daily. 
The  history  of  the  rapid  increase  in  the  consumption 
of  water,  next  given,  shows  that  by  1875  the  demand 
for  water  had  reached  the  limiting  capacity  of  the 
aqueduct,  which  amounted  to  a  daily  average  of 
ninety-five  million  gallons.  Since  1S75  "  the  public 
fouutains  have  ceased,  one  aft«r  another,  to  flow. 
Urlnkiug-fountaina  for  either  man  or  beast  have  been 
almost  unknown  of  late  in  the  public  streets.  Meters 
have  been  applied  in  charitable  institutions,  as  well 
us  in  manufacturing  establishments,  and  the  most 
stringent  measures  taken  to  prevent  waste,  and  at 
times  most  urgent  appeals  made  to  save  the  consump- 
tion, that  the  evils  of  an  approaching  water  famine 
might  be  lessened."  The  New- York  water  depart- 
ment estimates  that  the  works  now  In  progress  will 
draw  from  the  Croton  watershed  a  daily  average  of 
two  hundred  and  fifty  milliou  gallons  (see  Science, 
No.  124). 

On  the  basis  of  numerous  statistical  tables  given 
in  the  report,  as  to  increase  of  population  and  of 
water-consumption,  the  attempt  is  made  to  estimate 
the  period  during  wliich  these  new  works  will  provide 
a  Buflicient  supply  for  the  city,  and  for  the  population 
which  must  draw  its  wat«r  from  the  city  supply. 

In  making  this  estimate,  the  needs  of  the  city  are 
taken  to  include  a  sufiicient  supply  for  the  ordinary 
uses  to  which  water  is  applied  in  our  larger  cities,  not 
excluding  those  uses  In  manufacturing  establishments 
for  the  lack  of  which  business  must  be  curtailed,  or 
settle  elsewhere. 

The  conchuion  reached  in  this  report  is,  that,  before 

'  Btport  yo.  3,  on  a  vmUr-npply  far  Xfic  i'ark  and  otkirr 
fiUfii  of  the  ffudnm  valley.  By  J.  T.  Famkiko,  O.K.  Ntw 
Vork,  1884.    M  p.,  3  maps.    8*. 


the  year  1898,  the  regular  Inereue  of  population  «nil 
the  expansion  of  business  will  rcquin*  tlie  wbolt 
of  the  projected  average  supply  of  two  liundreil  aiul 
fifty  million  gallons  per  diem,  and  that  befora  UHD 
four  times  Mml  amount  may  be  needed. 

Having  thus  delenninod  that  the  total  avalUbIt 
supply  from  the  Croton  watershed  cannot  In  aoj 
event  answer  probable  legitimate  demands  for 
more  than  a  single  decade,  the  author,  in  looldi 
otiier  gathering-grounds  from  which  to  draw  a 
Gcienl  supply  for  future  needs,  regard*  the  held 
waters  of  tlie  Hudson  Kiver  in  the  Adirondack 
as  the  most  available  source,  provided  the  city 
be  supplied  by  gravitation  with  water  of  unnics^ 
tioiiable  quality,  in  ade(|UBl.n  quantities,  and  at  i 
pressure  due  to  a  head  of  two  hundred  feet  or  wjn 
above  tide  water,  such  as  will  carry  water  to  the  upixf 
floors  throughout  the  city. 

Careful  surveys  show  that  a  canal  sixty  f<HSt  widt, 
thirteen  feet  deep,  and  somewhat  over  two  liundnd 
miles  long,  would  carry  five  hundred  million  galloni 
of  water  per  diem  from  near  Fort  Edward  to  New 
York.  The  estimated  cost  of  this  conduit  is  nearly 
thirty  million  dollars;  and  tlie  auxiliary  structures, 
storage-basins,  necessary  tunnelling,  etc.,  twenty-firs 
million  dollars:  toUl,  fifty-five  million  dollars.  It  it 
proposed  that  the  canal  run  on  the  highlands  east  of  the 
Hudson  Uiver  at  an  initial  elevation  of  three  hundred 
and  fifty  feet  above  tide  water,  and  th.it  this  souros 
be  also  used  as  the  water-supply  for  the  cities  and 
towns  on  both  sides  of  the  river,  between  Albany  and 
New  York,  having,  according  to  the  census  of  ISSO, 
an  aggregate  population  of  quarter  of  a  million  souls, 
besldej  the  million  and  three-quarters  in  New  York 
and  Brooklyn.  Detailed  surveys  and  the  statlsUei 
of  annual  rainfall  show  that  the  Adirondack  water- 
shed  is  capable  of  funiishing  an  average  of  nearly 
fourteen  hundred  million  gallons  daily  withont  tre»- 
passing  upon  the  river-supply  available  for  canal  and 
manufacturing  interests. 

This  grand  and  beneficent  project  roust  evidently, 
before  many  years,  be  put  in  process  of  actual  con- 
struction. It  Is  greatly  to  be  desired  that  the  sUte 
of  New  York  should,  as  soon  as  may  be,  put  a  stop 
to  the  destruction  of  the  Adirondack  forests,  and  t«- 
serve  a  principal  part  of  that  region  for  a  park,  thus 
preserving  this  region  as  a  sanitarium  for  the  eommoo- 
wealth,  as  well  as  the  source  of  a  beautiful  supply  of 
good  healthful  water  for  the  entire  Hudson  valley. 


COMPARISON  OF  THE  SKULLS   OF  AS- 
SASSINS AND  MEN  OF  NOTE. 

Tm  material  for  Dr.  N.  BajenofTs  studies  of  the 
heads  of  assassins  and  dlstinguisheii  persons  {BitU. 
aoe.  anllirop.  de  Paria)  was  of  two  kinds,  —  first,  fifty- 
five  heads  of  assassins;  second,  nineteen  heails  of  dis- 
tinguished persons.  This  last  series  se«ming  too 
small,  he  prepared  another,  composed  of  the  heads  of 
twenty-five  noted  living  men.  His  main  studies  were 
carried  on  by  means  of  the  cephalometer  of  Antheloie, 
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which  la  the  only  instrument  that  permits  the  draw- 
ing of  a  curve  from  a  series  of  heads  by  taking  for 
«ach  ray  the  mean  in  the  series.  The  mean  curve  for 
■  each  scries  shows  that  all  the  frontal  rays  of  distin- 
Iguished  men  are  much  greater  than  in  the  assassin, 
|*nd  that  in  a  sava^  nee,  the  Neo-hebrldes,  talcen 
Ifor  comparison  from  four  heads,  the  frontal  develop- 
JBient  is  even  less  than  among  assassins. 

These  last  two  curves  cross  ihe  first  in  the  parietal 
lit  the  neighborhood  of  the  bregma;  and  the  i>os- 
erior  development  of  assa.win  and  savage;  is  greater 
in  all  points  than  that  of  distinguished  men.  In  all 
the  distinguished  men  the  occipital  rays  were  less  de- 
veloped than  in  the  other  series,  though  this  differ- 
ence is  less  marked.  Tlie  maximum  rays,  represented 
in  the  diagram  by  dotted  lines,  are  in  distinguished 

^^^Bm  the  35°  line,  while  in  the  other  two  classes 
^^^^B  found  at  the  back  of  the  head.  l>etween  the 
^^ffbid  ^5°  ray.  Tliis  rule  is  not  so  infallible  that 
wacaii  pick  out  men.  and  say  this  is  a  distinguished 
man,  llii*  an  ordinary  man,  and  this  a  criminal,  sim- 
ply by  the  shape  of  the  head :  but  it  can  be  said  that 
■erent>-fivc  in  a  hundred  learned  men  have  the  supe- 
rior character,  while  at  least  ninety-five  in  a  hundred 
aasaasins  have  the  inferior  character.  A  third  port 
of  Dr.  Bajenoff's  work  deals  with  the  cranial  pro- 
jection (total,  posterior,  anterior,  and  facial  I  and 
tlic  facial  angle.  These  confirm  his  first  experi- 
ments. Among  ilistinguished  persons  the  anterior 
cranial  portions  are  the  l>est  developed,  while  among 
•sragw  and  aasassins  the  facial  anil  posterior  projec- 
tion* exceed  the  others. 


kratmom  axAtuamMT*  or  Tunis  rLAssS)'  ur  iieau5. 
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ORIGIN  OF  THE   CEREALS.^ 


Ri:CB3rT  tmnberB  of  Naturen  contain  interesting 

,  bjrProfeiaorSchiibeler,  on  the  original  habitat 

n  flf  Ihe  eentato,  and  the  subsequent  cultivation 

I  ffca  SeMMlttwrUn  lands  and  Iceland  of  barley  and 

mote  efpecUlly.     It  would  appear  that  barley 

caUlTBtad  before  other  cereals  in  Scandinavia; 

'  rma  JfMmrr  •(  Jua»  I 


and  that  the  generic  term  '  com '  was  applied  among 
Nortlimen  to  this  grain  only  from  the  oldest  times; 
and  that  in  the  Norwegian  laws  of  the  seventeenth 
and  eighteenth  centuries,  wherever  reference  was 
made  to  the  '  Konuikat'  (or  standard  by  which  land 
in  the  northern  lands  was,  and  slill  is,  rated  in  ac- 
cordance with  the  com  it  is  capable  of  yielding),  the 
term  was  understood  to  apply  to  barley.  Proof  of 
the  high  latitude  to  which  the  cultivation  was  carried 
In  eoi-ly  ages  is  afforded  by  tlie  Egil's  Saga,  where 
mention  is  made  of  a  bam  in  IJelgeland  (65°  north 
latitude)  used  for  the  storing  of  corn,  and  which  was 
so  large  that  tables  could  be  spread  within  it  for  the 
entertainment  of  eight  hundred  guests.  In  Iceland 
barley  was  cultivated  from  the  time  of  its  coloniza- 
tion, in  870,  till  the  middle  of  the  fourteenth  century, 
or,  according  to  Jon  Storrason,  as 
lately  as  1400.  From  that  period  down 
to  our  own  times,  barley  has  not  been 
grown  in  Iceland  with  any  systematic 
attention,  the  islanders  t>eing  ilepcnd- 
ent  on  the  home  country  for  their  sup- 
plies of  com.  In  the  last  century, 
however,  various  attempts  were  made, 
both  by  the  Danish  government  and 
private  individuals,  to  obtain  home- 
grown com  in  Iceland;  and  the  suc- 
cess with  which  these  endeavors  were 
attended  gives  additional  importance 
to  the  systematic  undertaking  which 
has  been  set  on  foot  by  Dr.  Schiibeier 
and  others,  within  the  last  three  jeut, 
for  the  introduction  into  the  island  of 
the  hardier  cereals,  vegetables,  and 
fruits.  As  many  as  three  b  undred  and 
eighty-two  samples  of  seeds  of  omamental  and  useful 
plants,  most  of  which  were  collected  from  the  neigh- 
borhood of  Chrlstianla,  are  now  being  cultivated  at 
Beykjarik  under  the  special  direction  of  the  local  gor- 
erament  doctor,  Herr  Schierbeck,  who  succeeded  in 
1883  In  cutting  bariey  ninety-eight  days  after  the  tow- 
ing of  the  seed,  which  had  come  from  Alten  {V<°  north 
latitude).  And  here  i  t  may  be  observed  that  this  seems 
the  polar  limit  in  Norway  for  any  thing  like  good 
barley-crops.  The  seed  is  generally  sown  at  the  end 
of  May,  and  in  favorable  seatoiu  it  may  be  cut  at  the 
end  of  August,  the  growth  of  the  stalk  being  often 
two  Inches  and  a  half  In  twenty-four  hours.  North 
of  60°  or  61°,  barley  cannot  be  successfully  grown  In 
Norway  at  more  than  from  eighteen  hundred  to  two 
thousand  feet  above  the  sea-leveL  In  .Sweden  the 
polar  limit  Is  about  68°  or  66°;  but  even  there,  as  in 
Finland,  night  frosts  prove  very  destmctive  to  the 
young  Inrley.  In  some  of  the  f  jeld  valleys  of  Nor- 
way, on  the  other  hand,  barley  may,  in  favorable 
seasons,  be  cut  eight  or  nine  weeks  after  its  sowing; 
and  tbtu  two  crops  may  be  reaped  in  one  summer. 
According,  even,  to  a  tntdition  current  in  Thelemark- 
en,  a  farm  there  owes  its  name,  Tritet,  to  the  three 
crops  reaped  in  the  land  in  one  year.  Bye  early  came 
into  use  as  a  bread-stuff  in  Scandinavia,  and  in  1490 
the  Norwegian  council  of  state  issued  an  ordinance 
making  it  obligatory  on  eveir  peaaant  to  lay  down  a 
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certain  proportion  of  his  land  in  rye.  In  Norway 
the  polar  limit  of  summer  rye  it  about  SO",  and  tliat 
of  winter  rye  about  61° ;  but  in  Sweden  it  has  been 
carried  along  the  coast  as  far  north  a*  65o.  The 
summer  rye-crops  are  generally  sown  and  fit  for  cut- 
ting alwut  the  same  time  aa  barley,  although  occa- 
sionally in  southern  Norway  less  than  ninety  days 
are  required  for  their  full  maturity. 


CASSINO'S  STANDARD  NATURAL 
HISTORY. 

The  editors  of  the  '  Standard  natural  his- 
tory' have  undertaken  a  most  difficult  and 
praiseworthy  work.  The  aim  set  in  the  pro- 
spectus is  to  give  "  a  popular  account  of  the 
whole  animal  kingdom  b^'  the  best  American 
authorities,"  and  American  forms  are  to  be 
made  especially  prominent.  Mr.  J.  S.  Kings- 
ley  is  editor-in-chief,  and  each  type  or  class  ia 
described  by  some  naturalist  who  has  made  spe- 
cial investigations  in  that  group.  The  work  is 
to  be  completed  in  six  imperial  octavo  volumes. 
Of  these,  two  treat  of  invertebrates,  three  of 
vertebrates  except  man,  and  the  sixth  of  the 
human  races.  Three  of  them  have  already 
been  completed. 

It  is  a  labor  requiiing  no  small  study  and 
diligence  to  collate  the  immense  mass  of  terribly' 
scattered  notes  and  articles  on  American  zool- 
ogy. But  the  great  danger  is,  of  course,  that 
the  work  will  be  too  abstmsc  for  popular  use, 
or  too  popular  for  scientific  accuracy  and  value. 
Both  these  extremes  have  been  uniformly 
avoided  by  the  different  writers  with  a  skiU 
hardly  to  be  expected,  and  worthy  of  all  praise. 
There  is,  too,  no  such  lack  of  unity  or  uniformity 
as  one  would  expect  from  so  large  a  corps  of 
editors.  The  figures  are  remarkably  clear  and 
fine.  Indeed,  the  first  question  that  occurs  to 
us  is  whether  some  of  the  luxury  in  heavy 
paper,  wide  margins,  and  striking  full-page 
cuts,  might  not  well  have  been  dispensed  with 
in  order  to  lower  the  price  of  the  work,  and 
give  it  the  circulation  which  it  deserves:  for 
to  many  young  students,  and  teachers  in  our 
schools  and  academies,  this  work  would  be  the 
very  best  help ;  and  yet  to  them  especially  the 
price,  six  dollars  a  volume,  will  be  an  insu- 
perable obstacle. 

The  introduction,  which  occupies  seventy 
pages  of  the  first  volume,  opens  with  an  account 
of  protoplasm  and  the  cell.  In  the  whole  intro- 
duction only  five  pages  are  devoted  to  embr}'- 
onic  development.      This  subject  is  treated 
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under  each  group  in  the  systematic  portion  of 
the  work  only  in  a  general  and  very  meagre 
outline.  This  is  perhaps  wise  in  a  popular 
work,  but  for  that  very  reason  it  shoald  have 
been  described  in  the  introduction  as  fblly  aa 
is  consistent  with  a  purely  general  outUne. 
Twenty  pages  are  devoted  to  the  nervous  sys- 
tem and  animal  psycholog)-,  forming  a  brief  but 
admirable  epitome  of  what  is  known  of  this  as 
yet  almost  unexplored  field.  The  single  pa^ 
devoted  to  alternation  of  generations  and  par- 
thenogenesis is  the  least  satisfactory  in  the  in- 
troduction :  the  statement  is  meagre,  the  line 
of  argument  any  thing  but  clear.  Evolution  is 
discussed  in  twelve  pages,  six  of  which  are 
devoted  to  a  history  of  the  theory  and  r^aumi 
of  the  contributions  of  American  students.  It 
is  certainly  one  of  the  most  marked  defects  of 
the  work,  that  this  subject  of  universal  and 
intense  interest  should  not  have  been  fully  pre- 
sented ;  all  the  more,  because  the  age.  investi- 
gations, and  views  of  the  writer  fitted  him  to 
give  us  a  fair  and  impartial  discussion  of  the 
subject. 

Of  the  systematic  portion  of  the  first  vol- 
ume, one  can  but  notice  the  generally  high 
character  of  the  work.  It  does  great  credit  to 
its  editors.  Especial  notice  should  perhaps  be 
given  to  the  interesting  discussion  of  the  origin 
and  formation  of  coral  islands.  The  editor  of 
the  chapter  on  Vermes,  the  most  diflScult  and 
least  familiar  branch,  has  given  too  little  of  the 
anatomy,  and  has  hardly  attempted  to  show 
the  resemblance  and  affinities  between  the  dif- 
ferent classes.  It  is  certainly  a  pity  that  the 
Brachiopoda,  which  have  so  many  points  of 
interest,  should  be  dismissed  with  only  three 
pages.  Their  enormous  abundance  in  early 
geologic  ages,  together  with  the  long  battle  so 
hotly  waged  over  their  affinities  and  systematic 
position,  should  gain  for  them  more  attention, 
and  the  more  so  that  this  conflict  originated 
through  the  writings  of  an  American  natural- 
ist. Even  some  of  their  most  important  ana- 
tomical characteristics  are  not  stated  ;  and  of 
their  great  geological  importance  as  the  prede- 
cessors of  MoUusca,  we  have  scarcely  a  hint. 
But,  if  the  introduction  and  the  description  of 
all  the  invertebrates  except  Arthropoda  must 
find  place  in  one  volume,  we  ought,  perhaps,  to 
be  thankful  that  some  groups  are  not  crowded 
out  altogether.  The  Tunicata  are  not  de- 
scribed in  this  volume,  and  hence  will  probably 
appear  either  before  or  among  the  lower  inver- 
tebrates, —  aflcr  all,  their  only  proper  positioD 
at  the  present  stage  of  investigation.  The 
volume  closes  with  a  full  and  very  readable 
description  of  Mollusca. 
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The  second  volume  treats  of  the  Artbropoda. 
The  Crustacea,  Arachnoidea,  and  M^riapoda 

^are  described  by  Kingsley,  who,  however,  gives 
Ihe  credit  of  most  of  the  article  on  spiders  to 

•^EiDerton's  book  on  that  group.  Three  small 
orders  appear  under  the  Hexaj)oda,  —  the  Der- 
matoptera  (earwigs),  the  I'seudoneuroptera. 
and  the  Aphaniptera.  It  is  certainly  slill  .in 
open  question  whether  entomologists  have  not 
studied  difterences  more  tiian  attinities  in 
making  orders  for  tlie  earwigs  and  the  lleas. 
The  lowest  orders  of  insects  are  descrii>cd  by 

iPnekanl,  the  Orthoptera  by  Riley,  the  Hcmip- 

'  tera  by  U hler.  the  Coleoptera  ijy  Diraraock,  the 
Diptera  liy  Williston,  the  Aphaniptera  by  Kings- 

^^ley,  the  Lepidoptera  by  Feniald  (moths)  and 
H.  E<lwards  (butterflies),  and  the  Hymenop- 

"^tera  by  Howard  and  Comstock.  This  volume 
is  almost  purely  systematic.    Here  (largely,  we 

»inay  believe,  on  account  of  the  subdivision  of 
the  work  and  the  lack  of  a  complete  uiidcr- 
Biauiling  between  the  different  writers)  much 
iuii)Oi'tunt  material  has  been  omitted.     Either 
under  the  general  head  of  Hesajioda  or  the 
different  orders,  a  general  account  of  insect 
anatomy   should   have   been  given   at  length. 
HI      The  whole  subject  of  metamorphosis*  is  treated 
^■only  in  a  most  bare  and  meagre  outline,  and 
^■yet  there  is  no  topic  of  which  we  could  rightly 
^■expect  a  more  full  and  careful  treatment.     Of 
^"  its  necessity  or  advantage  to  the  type  or  class, 
of  its  probable  origin,  of  the  different  internie- 

Idiate  grades  between  the  two  main  types,  and 
of  its  lM?aring  on  the  question  concerning  the 
nncestral  form  of  insects,  we  find  no  notice. 
Throughout  this  volume  we  miss  the  broad 
deductions  and  generalizations  which  are  so 
interesting  aud  imiwrtant  to  the  common 
reader,  aud  which  are  reall}*  the  aim  and  goal 
of  all  scientific  study. 

If,  too,  the  systematic  study  of  insects  is 
deemed  the  subject  of  greatest  interest  to  the 
popular  mind,  the  amateur  student  would  have 
ibeen  greatly  aided  in  determining  his  coUec- 
[tioos  by  tabular  classifications  of  the  families 
genera.     But  while  the  reader  will  regret 
le  things  omitted  in  this  volume,  he  will  not 
to  find  in  each  section  a  description  of  the 
Imost  im|x>rtant  and  interesting  forms  in  each 
I  class  and  order.     Each  part  is  a  thorough  sys- 
Ltemaiic  monograph  of  ita  class. 

Cbe  editors  of  the  fifth  volume  had  certain 
kntages  over  those  of  the  first  and  second. 
The  subject  was  naturally  more  interesting  to 
the  popular  mind  :  it  had  been  much  more  thor- 
oughly worked  by  other  writers,  whose  mis- 
takes, at  least,  they  could  avoid.  They  had 
more  s|iace  for  carrying  out  their  plans.     The 


class  possessed  a  much  higher  degree  of  unity, 
and  there  were  fewer  editors.  It  will  not, 
therefore,  seem  an  invidious  comparison  if  this 
volume,  while  perhaps  no  more  accurate  than 
the  others,  is  pronounced  the  best  in  the  general 
selection  of  material,  and  treatment  of  the  sub- 
ject. There  is  a  fair  amount  of  anatomy.  The 
relations  of  the  ditTerent  orders  and  families  are 
briefly  but  well  noticed.  It  will  be  interesting 
reading  for  any  one,  aud  a  valuable  reference 
volume  for  the  working  zoologist.  The  dis- 
cussion of  the  origin  and  different  races  of  the 
domesticated  animals  is  in  all  cases  full  and 
good.  This  volume,  of  course,  cannot  treat  so 
purely  of  American  forms  as  some  others,  but 
our  American  mammals  receive  their  fair  share 
of  attention.  The  systematic  an-angement  of 
the  different  orders,  families,  and  genera,  aud 
the  general  basis  of  classification,  are  more 
sharply  emphasized  than  in  anj'  preceding  vol- 
ume. 

The  point  most  noticeably  worthy  of  criti- 
cism in  the  volume,  and  generally  throughout 
the  work,  is  the  unnecessary  profusion  of  plates 
and  cuts.  If  the  work  were  jiurely  anatomical, 
they  would  be  extremely  uaeful.  or  even  neces- 
sary. As  it  is,  they  add  really  only  to  the 
attractiveness  of  the  work.  The  work  is  really 
one  which  all  teachers  should  have,  and  which 
every  student  woidd  find  extremely  useful ; 
but  it  is  too  luxurious  for  those  who  need  it 
most.  May  we  not  hope  that  the  publisher 
will  some  time  give  us  an  edition  not  all  too 
much  condensed  in  the  important  subject-mat- 
ter, but  with  fewer  full-p.age  plates,  and  gener- 
ally less  of  the  luxurj*  usually  so  incompatible 
with  the  study  of  the  working  zoologist  ? 


MAXIMS  OF  PUBLIC  HEALTH. 

This  book  is  addressed,  not  so  much  to 
health  authorities  as  to  the  general  reader. 
Dr.  Wight  has  embodied  in  it,  in  a  ix)pular 
style,  the  results  of  several  years  of  experi- 
ence as  the  health-officer  of  two  large  western 
cities.  Xo  attempt  is  made  at  a  83'stcmatic 
plan  ;  the  many  subjects  pertaining  to  public 
hygiene  being  presented  mainly  in  the  form 
of  aphorisms,  or  detached  paragraphs.  Legal 
]x>ints  with  reference  to  nuisances,  contagious 
discsises,  and  offensive  trades,  are  introduced  ; 
the  rights  of  citizens  concerning  sanitarj*  mat- 
ters are  clearly  and  conciseh'  sot  forth ;  and 
important  decisions  bearing  uiwn  them  are 
cited. 

Miisimi  0/ imtiltc  HfnUh.    Hy  O.  W.   WioBT,  A.M.,  M.D., 

Uenltli  oHlfiT  of  DflroU.  Now  York,  J/i/z/i-xon,  IltH*.  ITd  p.  12- 
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The  author's  style  is  entertaining,  often 
witty,  and,  in  his  own  words,  "  the  intelligent 
hoMscholder  who  has  no  time,  probably  no  in- 
clination, for  systematic  studies,  may  read 
herein  as  he  runs,  and  find  hints  that  will  save 
himself  and  his  loved  ones  from  unspeakable 
pain  and  sorrow." 

In  view  of  recent  results  of  investigation 
concerning  the  comparative  value  of  disinfect- 
ants, the  author's  statement  as  to  the  use  of 
Wncgar  for  such  purposes,  and  also  as  to  the 
value  of  'little  pinches  of  sulphur'  burned 
every  hour  throughout  a  house  in  which  are 
patients  ill  with  infectious  disease,  is  mislead- 
ing. Such  a  procedure  would  only  prove  nox- 
ious to  the  inmates,  without  ac«>nipli8hing 
even  the  slightest  good.  It  would  be  far  bet- 
ter to  wait  until  convalescence  is  established, 
and  then  vacate  the  apartments,  and  proceed 
with  thorough  disinfection. 

In  the  words  of  one  of  the  best  authorities 
on  the  subject,  "There  can  be  no  partial  dis- 
infection of  infectious  material.  Its  infecting 
j)Ower  is  either  destroyed  or  it  is  not."  The 
same  authority,  Dr.  Sternberg,  also  recom- 
mends the  employment  of  three  pounds  of 
sulphur  to  every  thousand  cubic  feet  of  air 
space,  as  reciuisite  for  thorough  disinfection. 

The  chapters  on  small-pox,  cliolera,  and 
otlier  infectious  diseases,  arc  valuable,  and  set 
lorlh  clearly,  and  in  a  salient  manner,  the  im- 
portance of  preventive  measures. 


ItEMSEN'S    ORGANIC  CHEMISTRY. 

In  the  preparation  of  this  work.  Professor 
Reinsen  has  performed  valuable  service  for  the 
advancement  of  chemical  science  in  this  coun- 
try, since  it  will  place  within  the  reach  of  those 
wiio  .are  deprived  of  access  to  the  best  sources 
of  information  a  systematic  exposition  of  the 
principles  of  modern  organic  chemistrv.  There 
has  long  been  felt  the  need  of  a  text-book  in 
Englisli  on  organic  chemistry  that  would  pre- 
sent in  a  concise  form  its  fundamental  princi- 
ples according  to  the  most  recent  knowledge 
of  the  subject,  without  entering  so  far  upon  de- 
tails as  to  render  the  book  too  comprehensive 
for  ordinary  use.  To  those  who  are  familiar 
with  the  voluminous  literature  of  this  subject, 
the  difliculties  to  be  encountered  in  the  prepa- 
ration of  such  a  text-l)ook  are  apparent,  and 
they  will  doubtless  appreciate  the  judicious  se- 

An  (nInducUoH  to  Me  $lHdy  of  Iht  compomuli  <ff  carbon  ; 
or,  Organic  chtmUtry.  Bv  Iiu  Kkhsex.  Tiotvm,einn,Btath, 
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lection  of  material  and  its  systomstic  Birange- 
meut  in  this  volume.  The  thoroughness  widt 
which  structural  relations  of  organic  com- 
jwunds  arc  treated  will  be  very  serviceable  to 
the  stu<lent,  especially  the  constitution  of  the 
aromatic  hydrocarbons,  including  naphthalcue 
and  anthracene,  and  the  methods  emplojol 
in  demonstrating  the  structure  of  their  derivt- 
tives. 

Certain  peculiarities  iu  the  nonicnclaturt 
adopted,  and  in  the  form  of  some  of  the  struc- 
tural 83-mhols,  will  probably  not  find  acceptance 
with  all  chemists.  Yet,  concerning  the  nomco- 
claturo  of  organic  chemistr3-  in  general,  it  o«n- 
not  be  denied  that  usage  is  far  iVom  i; 
and  there  is  even  greater  confusion  in  th 
employed  than  witl)  inorganic  compouniis. 
Chemists  do  not  seem  inclined  to  accept  fullr 
the  rules  proposed  by  the  late  Dr.  Walls, 
although  it  must  be  admitted  in  their  favor 
that  they  ])08sess  at  least  the  advantages  of  t 
system.  In  the  structural  symbols  of  the  un- 
saturated compounds,  including  the  aromatic 
series,  it  is  diilicult  to  see  what  is  gained  by 
departing  from  the  usual  custom  of  represent- 
ing fully  the  valence  of  the  csirbon  atoms  by 
bonds.  There  would  be  little  danger  of  mil- 
conception  as  regards  their  true  signilieaiioe 
after  the  careful  explanations  given  on  pp. 
21.3,  225,  and  23it ;  and  unquestionably  a  stu- 
dent gains  clearer  ideas  of  the  chemical  changes 
in  passing  from  one  homologous  series  to  so- 
other, by  writing  the  structure  fonnulae  in  full, 
with  the  valence  of  the  atoms  concerned. 

Numerous  eiTors  are  noticed,  few  of  which, 
however,  interfere  with  the  scientific  accuracy 
of  the  work.  The  assertion  that  citric  acid 
has  not  been  made  artificially  is  hardly  in 
accordance  with  fact :  and  it  is  not  strictly 
accurate  to  state,  that,  in  the  manufacture  of 
acetic  acid  from  woo<l,  the  crude  distillate  is 
neutralized  with  soda-ash,  since,  in  this  coiiu- 
trj-  at  least,  the  acid  is  usually  converted  into 
the  calcium  salt.  In  the  artificial  preparation 
of  alizarine,  it  is  generally  understood  that  this 
dye-stuff  can  be  made  only  from  anthrachinonc- 
sulphonie  acid,  anthrachinone-disulphonic  add 
giving  isopurpurine  or  allied  products. 

Another  important  feature  of  this  work  i» 
the  introduction  of  occasional  experiments  de- 
signed to  famiharize  the  student  witli  com- 
pounds described  in  the  test.  This  pl.i  i 
doubtless  be  extended  to  excellent  ad^ :;, 
and  there  would  probabl}'  be  a  large  demauil 
for  another  volume  of  equal  size,  devoted  es* 
clusivel}'  to  laboratory  appointments,  manipo- 
lation,  and  experimental  work  in  organic 
chemistry. 
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AxT  work  with  the  name  of  Cornil  and 
Babes  upon  tlie  titlepage  demands  attention, 
and  this  beautiful  and  complete  presentation 
of  the  subject  of  bacteria  as  related  to  disease, 
particularly.  In  the  preface  the  authors  grant 
that  the  subject  is  in  so  transitorj-  a  state  that 
no  work  of  permanent  value  can  be  written 
upon  it.  Their  book,  however,  approaches  as 
near  as  may  be  to  such  a  standard,  and  is  a 
complete  presentation  of  the  condition  of  bac- 
teriology to-day.  They  say,  with  perfect  truth, 
that  bacteriology  is  now  a  natural  science  of 
sunicienl  importance  and  completeness  to  take 
its  proiier  place  in  hygiene,  etiology,  and 
pathological  anatomy,  both  in  the  theoretical 
discussions  and  practical  applications  of  these 
branches  of  nietiicine. 

With  the  object  in  view  of  presenting  all  the 
researches  ui)on  the  bacteria  in  their  proper 
light,  the  authors  have  produceii  a  profusely 
illustrated  book,  containing  all  that  is  known 
iu  regard  to  these  minute  organisms  at  the 
present  time.  The  contributions  to  the  litera- 
ture of  tho  subject  arc  so  numerous,  and  of 
such  varying  degrees  of  worth,  that  a  careful 
selection  had  to  be  made.  This  selection  has 
been  unsparing,  and,  in  the  main,  judicious; 
so  that  the  whole  field  of  what  has  been  done 
which  is  of  interest  to  medical  practitioners 
Hn<l  hygieuists  is  well  placed  before  us.  The 
work  begins  with  an  introduction  to  the  study 
of  the  pathogenic  bacteria :  and  a  rapid  sum- 
mary of  the  beginning  and  progress  of  ilis- 
oovery  in  this  direction  is  given.  This  is  of 
especial  value  to  the  student  because  of  the 
copious  references  to  original  monographs  that 
are  made. 

The  development  of  the  microscope  for  work 
of  this  kind,  the  discussions  as  to  the  sjjecific 
nature  of  infectious  diseases,  and  the  criti- 
cisnis  which  bacteriology  has  undergone,  are 
reviewed,  and  this  is  followed  by  the  first  part 
of  the  book  proper.  This  part  is  devottKl  to 
a  consideration  of  the  Schizomycetes  in  gen- 
eral.    The  various  forms  of  the  organisms  ore 

Ten  and  illustrated,  and  their  methods  of 
th  arc  treated  at  length.  Fermentations 
arc  defined  as  they  should  be,  —  as  '*  chemical 
processes  undergone  by  substances  broken  up 
under  the  influence  of  organisms  without  chlo- 
rophyl,  which  develop  and  live  in  the  liquid 
which  ferments." 

A  full  account  of  all  the  instruments  and 

J>«  bnrUri**,  H  Irur  rdtt  dant  PitnatanU  et  VhUlologi^ 
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materials  necessary  for  work  in  the  observa- 
tion of  bacteria,  with  the  methods  of  employ- 
ment, renders  this  part  of  the  subject  plain, 
while  the  discussion  of  the  aniline  colors  con- 
veys information  not  easy  for  the  student  to 
obtain  elsewhere.  The  methods  of  culture  are 
given  in  full ;  and  Koch  receives  credit  for  the 
very  great  advances  he  has  made  in  these 
methods. 

The  classifications  of  Cohn,  Van  Tieghem, 
and  llabenhorst  are  spoken  of  as  the  latest 
and  best ;  and  a  complete  list  of  all  the  i)atlio- 
gcnic  bacteria,  with  their  main  characteristics, 
follows. 

That  bone  of  contention,  'the  attenuation 
of  virus,'  finds  a  place,  and  the  various  organ- 
isms with  which  experiments  approaching  suc- 
cess have  been  made  arc  allowed  to  tell  their 
stor)'. 

Then  the  lesions  occurring  with  the  presence 
of  pathogenic  bacteria  occupy  the  authors'  at- 
tention ;  and  the  modes  of  entrance,  and  dis- 
turbances of  circulation  and  nutrition  pro<luced 
by  them,  are  all  placed  before  the  reader  in  the 
plainest  way. 

A  discussion  of  the  *  experimental  maladies  ' 
of  Koch  and  others  closes  the  first  part  of  the 
work,  which  is  followed  by  a  complete  bibliog- 
raphy of  the  important  works  upon  bacteria  in 
general. 

The  second  portion  of  the  book  is  devoted 
to  the  special  infectious  diseases  ;  and  a  glance 
at  the  way  iu  which  the  work  has  been  done 
compels  the  highest  praise.  Beginning  with 
chicken-cholera  (cliolvra  des poules) ,  and  end- 
ing with  leprosy,  the  results  of  all  the  investi- 
gations upon  any  disease  susjiected  to  be  due 
'  to  a  micro-organism  are  passed  upon  in  the 
most  impartial  manner.  Tliis  includes  not 
only  the  diseases  of  man,  but  also  those  of 
animals  concerning  which  any  evidence  of  their 
bacterial  origin  has  been  offered.  Space  is 
wanting  in  which  to  give  in  full  all  the  admira- 
ble characteristics  of  this  l»ook.  The  one 
criticism  that  might  be  made  is,  that  it  should 
be  divided  into  two  volumes,  which  would 
make  it  easier  to  handle.  There  is  an  atlas 
of  twenty-seven  plates,  illustrating  the  various 
forms  of  bacteria,  which  is  a  valuable  work 
by  itself.  Armed  with  the  contents  of  the 
volume,  any  one  would  be  competent  to  discuss 
the  subject  of  bacteria  in  any  presence ;  and 
a  glance  at  the  literature  referred  to  in  its 
jiuges  will  convince  tlie  most  sceptical  that 
there  must  be  'something  in  it.'  We  regret 
.that  we  cannot  discuss  the  contents  more  at 
length,  but  we  can  assure  our  readers  who  are 
interested  in  the  subject  of  bacteriology  that 
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they  will  find  here  stnteil  the  present  condition 
of  all   the  questions   under  this   head. 


NOTES  AND  NEWS. 

TmE  dkily  papers  announce  that  the  U.  S.  com- 
miisloner  of  agriculture  tioa  establlsheil  a*  a  part  of 
Dr.  liiley'a  division  a  branch  of  investigation  relat' 
ing  to  economic  uniithology,  and  bus  appointed  Dr. 
C.  Hart  Merriam,  a  wcU-lvnown  oniitlioiogist,  and  sec- 
retary of  the  American  oniitholugists'  union,  a  spe- 
cial agent  to  take  charge  of  this  part  of  the  work. 
Dr.  Merriam  will  make  his  headquarters  at  8ing  .Sing, 
N.Y..  until  Oct,  1,  and  after  that  at  Washington. 
The  scope  of  the  investigation  will  cover  the  entire 
field  of  inter-relation  of  birds  and  agriculture,  par- 
ticularly from  the  entomologist's  stand-point.  The 
inquiry  will  relate  primarily  to  the  food  and  habits 
birds,  but  will  iiichide  also  the  collection  of  data 

aring  on  the  migration  and  geographical  dlittribu- 
tlon  of  North-American  s^iecics.  In  tliis  last  inquirj- 
the  department  ho|ies  lo  have  the  co-op«'ralioii  of  the 
ornithologists'  union.  I)r.  Merriam  licing  at  the  head 
of  the  union's  committee  on  migration, 

—  The  sixth  annual  meeting  of  the  Society  for  tlie 
promotion  of  agricultural  science  will  l>e  held  at  Ann 

rbor  on  Tuesday,  Aug,  26.  There  will  be  putillc 
ssions  in  the  forenoon  and  afternoon,  and  a  busi- 
ness meeting  in  the  evening.  The  entomological 
and  botanical  clubs  of  the  association  will  ai^o  hold 
their  meetings  on  Tuesday. 

—  The  Western  society  for  psychical  research  was 
organi/.ed  .it  Chicago  in  May.  and  held  Its  first  meet- 
ing on  Tuesday  evening,  June  3,  at  the  Sherman 
house  In  that  city.  The  president.  Dr.  A.  Reeves 
Jackson,  delivered  an  address,  which  has  been 
published.  Committees  were  appointed  on  thought- 
transference;  hypnotism,  claiiToyance,  and  somnam- 
bulance; apparitions  and  haunted  houses;  physical 
phenomena;  and  psychopathy,  "  under  which  head 
attention  may  be  given  to  what  is  popularly  known 
under  the  various  names  of  '  mind-cure,' '  faith-cure,' 
'  metaphysical  treatment,'  '  magnetic  healing,'  etc." 
The  officers  of  the  society  are,  president,  Dr.  A. 
Reeves  Jackson;  vice-presidents,  Kcv.  C,  O.  Tnusdell 
and  Professor  Rodney  Welch;  secretary  and  treas- 
urer, J.  E.  Woodhead, 

—  The  section  of  mechanical  science  (and  engi- 
neering) of  the  American  association  for  the  advance- 
ment of  science  promises  to  have  interesting  sessions 
at  the  Ann-Art>or  meeting.  The  committee  on  the 
best  method  of  teaching  mechanical  engineering  — 
Prof.  J.  Uurkitt  Webb,  Prof.  George  J.  Alden,  Di. 
Calvin  M.  Woodward,  and  Professor  Arthur  Ueards- 
ley  —  request  all  who  are  interested  to  make  sure  of 
being  present  at  the  particuLor  session  to  be  devoted 
to  this  subject,  and  to  come  prepared  to  take  an  ac- 
tive part  in  the  discussion  of  the  same.  The  com- 
mittee on  the  use  and  value  of  accurate  standards, 
screws,  surfaces,  and  gauges,  and  of  systematic  draw- 
ings in  the  modern   machine-shop,  —  Prof.  William 


A.  Rogers.  Mr.  Oberliu  Smith,  and  Prof.  J.  Borkia 
Webb,  —  have  arranged  for  a  special  session  apw 
Ibis  subject;  and  they  would  urge  those  who  feci  ill 
importance  lo  present  papers,  and  join  in  the  dlseua- 
sion. 

—  In  his  annual  aildreas  as  president  of  tJ)><  Ruysl 
geographical  society.  Lord  Aberdare  called  pnni.  tiljr 
attention  to  a  report  (which  is  soon  to  be  i 

by  Mr.  Scott  Kellie,  on  the  state  of  geograpln 
cation  in  Great  Britain.  According  to  tbiti,  it  appnn 
that  the  books  are  jKtor,  the  instruction  inadequate, 
and  the  encouragement  wanting  in  almost  all  scbooii^ 
and  particularly  in  schools  of  high  grade.  Geogrspby 
as  a  class  subject  is  not  recognized  by  professorship 
or  readership  in  the  universities.  On  the  conlinenl, 
and  especially  in  (ionuany,  the  case  Is  very  diSenoiL 
Twelve  professorships  of  geography  may  be  found  It 
the  twenty-one  universities  of  Oermany,  and  most  of 
the  twelve  have  l>eefi  founded  within  the  last  twelvs 
years.  The  ideal  aimed  at  Is  a  continuous  course  of 
geographical  instruction  from  the  youngest  school- 
year  up  to  the  university.  Mr.  Kellie  gives  ex.nmpldt 
of  some  of  the  lessons  whicli  he  heanl.  indicatire 
of  a  ni.islerly  as  well  as  a  practical  treatment  of  the 
subjects  in  hand.  Lord  .\bprdare  commended  hesri. 
ily  this  new  effort  of  the  geographic.il  society  to  »i<- 
cure  belter  geographical  education.  Toward  thecluM 
of  his  address,  he  referred  to  the  jiasl  year  as  full  of 
geograpliicai  researches.  "Xever  has  the  fenocot 
among  nations  been  so  wide-spread,  or  prophetic  fl< 
such  great  consequences,"  he  remarked  with  ref«^ 
euce  lo  the  operations  of  the  French  in  A»ia  and 
Africa;  the  Russians  in  central  Asia;  the  English  la 
Afghan,  on  more  than  one  l>order  of  India,  on  ail 
sides  of  Africa,  and  in  Oceanira;  the  Germans  on 
the  African  coasts;  and  the  Italians  on  tlie  Red  Sea. 
These  invading  hosts,  he  continues,  have  had  in  their 
trains  "naturalists,  ethnologists,  geol'  ' 
trained  in  all  the  sciences  which  llliistr.i 
.  .  .  knowledge  and  conquest  thus  inairji  ii.-imi  id 
hand;  .  .  .  out  of  the  nettle  danger,  we  pluck  tb« 
flower  knowledge  ;  .  .  .  however  much  we  deplore 
the  violence,  we  cannot  be  blind  to  the  scientific  re- 
sults which  followed  upon  the  displacement  of  tNU>- 
barous  people  by  the  civilized." 

—  It  is  suggested  by  the  chairman  of  Section  lot 
the  American  asioclalion  for  the  advancement  of  trl- 
ence,  that  a  subject,  perhaps  of  principal  It 

tion  and  discussion  at  the  ensuing  meeting,  > 
"  The  daily  ration  of  the  food  of  worklug-]>eopl>-  lu  llio 
different  sections  of  the  country.  1°.  Of  what  dots 
this  ration  now  consist,  and  what  iloes  It  cost  T  I*. 
^V^^at  proportion  does  the  average  cost  of  food  btsf 
to  Uie  toUl  cost  of  living  ?  3°.  WIml  is  a  tnie  « 
standard  ration,  measured  by  the  relative  proixirtlonl 
of  proteine,  fats,  and  carbohydrates?  \°.  M'hatI 
the  kinds  of  food  which  contain  proteine  iu  li 
proportion  at  the  lowest  relative  cost  ?  ri°.  In  whi 
manner  cAn  a  variety  of  daily  rations  be  mode  up, 
each  of  which  shall  contain  the  requisite  quantities  of 
nutriment '.'  6°.  Can  a  schedule  of  rations  at  low  cost 
be  presented,  whereby  much  of  the  pre«eat  waste  <A 


r  expended  In  its  purchase,  may  be 

°.  Ill  wlial  way  ran  iiiforniatiuii  be  dUliib- 

"  I'juct,  so  as  lo  enable  working-penple 

'iiy  In  the  purchase  and  in  lln'  prep- 

i'"ii  .  '  The  attention  of  the  chalrumii, 
tkinson,  has  been  lately  called  to  the  great 
the  statistics  of  consumption;  and  he  has 
liM^I  the  valualiie  aid  of  the  chiefs  of  the 
ireaus  of  slatislics  of  labor,  and  of  Prof, 
water  of  Middleluwn,  Cuun.,  in  tuakiog 
|kiur  tills  discussion. 

Hibert  U.  Thurston  of  Stevens  Institute, 
W.J.,  has  accepted  the  post  of  profe»sor 
ileal  engineering,  and  director  of  Sibley  col- 
iniell  university,  Ithaca,  N.Y. 
iliedition  under  the  auspices  of  the  Koyal 
:i%l  society  of  Vienna  was  tu  start  in  June 
iir  for  the  region  of  the  Kongo,  lis  primary 
bxplur«  the  territory  lying  on  the  water- 
Kt  the  Kongo  and  ibe  Nile,  with  a  Tienr 
Ing  the  exact  geographical  kuowleiige  of 
U,  olid  also  to  studying  its  natural  history 
tan,  and  Investigating  the  commercial  re- 
|b  new  Kongo  atate.  A  secondary  object 
Sol^iii  news  of  a  former  party  of  explorers, 

been  for  two  years  kept  confined  iu  the 

it  upper  Nile  on  accouut  of  the  Mahdi 
^couul  of  the  same  revolt,  the  present 
«lillged,  instead  of  taking  the  usual  Nile 
10  the  moutii  of  the  Kongo,  and  work  up 
the  region  of  the  intended  explorations. 
iley  I'ool  two  steamers  belonging  to  English 
up  the  liver  ;  and  the  leader  o(  the  expe- 
.  Oscar  I.vnz,  hopes  to  be  able  to  use  one  of 
■rii  a  suitable  point  on  tlie  upper  Kongo 
^B>g-polut  of  his  explorations.  From  this 
OT.  Lenz  has  formed  no  definite  plans,  but 
•d  according  lo  tlie  necessities  of  the  occa- 
iriiig  that  llie  territory  is  as  yet  completely 
il,  and  that  every  step  will  add  to  our  geo- 
knuwledge.  lie  hopes  to  return  in  about  a 
,  half;  and,  indeed,  the  sum  of  twenty-five 
Borlns,  which  has  been  raised  for  tlie  ex- 
irill  cover  the  expenses  fur  no  longer  time 

[i^uch  Academy  of  sciences  bat  awarded 
lute's  biennial  prize  of  twenty  thousand 
Dr.  Bfu wu  Sdquiird. 

I^auese  have  at  last,  says  Nature,  after 
tion,  promulgated  a  patent  law.     As  in 
\h  respect  to  copyright,  it  wag   argued, 
i  patent  protection,  the  Japanese  got  the 
«  inventions  of  the  whole  world.    The 
ippi-ars,  nice  many  other  recent  Japanese 
i!r:d  from  similar  laws  of  oilier  coun- 
from    England   here,  from    France 
Cvmiany  in  anotlier  place,  as  seemed  ad- 
elrcumstances.    The  tenn  of  protection 
mr*.    "  Articles  that  tend  to  disturb  social 
J,  or  dnnoralize  customs  and  fashions,  or 
>iu  to  health,"   and  medicines,  cannot  be 
Tit'  ItiTcntions  must  have  been  publicly 


api>li<.'d  within  two  years;  and  patents  will  become 
void  when  the  patented  inventions  have  been  im- 
ported from  abroad,  and  sold, — an  illiberal  provision, 
which  prevents  the  patenting  of  foreign  inventions 
in  Japan,  unlc'^s  the  inventor  also  nianufacturea 
them  in  the  country,  and  which  therefore  renders 
tlie  new  law  practically  useless  lo  any  but  the  Jap- 
anese inventor.  The  fees  are  low,  amounting  to 
about  three  pounds  sterling  for  fifteen  years'  protec- 
tion, the  one  payment  down  being  sutlicient;  while 
there  are  no  annuities  or  annual  payments  for  keep- 
ing the  protection  in  force,  as  in  many  European 
countries.  Tlie  piinislunents  for  breaclies  of  the  reg- 
ulations are  sutficiently  severe  to  act  as  a  warning 
against  infringement. 

—  The  organizing  committee  of  section  A  of  the 
British  association  has  arranged  for  the  following 
discussions  at  the  Aberdeen  meeting  :  1°,  On  kinetic 
theories  of  gases;  and,  2°,  On  the  standards  of  whlt« 
ligbL 

—  Professor  Loomis's  twenty-first  'Contribution 
to  meteorology'  {Amer.  Jouriu  sc/ence,  July)  re- 
turns to  the  discussion  of  the  direction  and  velocity 
of  movement  of  low-pressure  areas, — cyclones, — 
which  had  already  been  treated  in  several  earlier 
papjers.  Tlie  nunicricai  results  now  attained  agree 
closely  with  those  already  published.  The  average 
progressive  velocity  of  cyclonic  storms  is  given  as 
follows:  Bay  of  Bengal  and  China  Sea,  8.4  miles  per 
hour;  West  Indies,  13.7;  Europe,  10.7;  middle  lati- 
tudes of  Atlantic  Ocean,  l.s.i);  United  States,  2S.4. 
When  this  ii  cotnbined  with  the  results  given  in  Fin- 
iey's  paper  on  storm-tracks,  we  find  that  our  iaiie 
region  possesses  the  unhappy  pre-eminence  of  l>eing 
visited  by  the  most  numerou!)  and  faiiesi-moving 
storms  in  the  world,  as  far  as  the  world  is  now 
known.  Taking  further  account  of  tiie  strung  con- 
trasts of  winter  temperatures  between  the  Gnlf  of 
Mexico  and  the  Hudson-Bay  region,  which  supply 
the  winds  In  the  front  and  in  the  rear  of  the  storms, 
we  find  sufficient  explanation  of  tlie  frequent  and 
violent  changes  of  weather  in  our  interior  stales. 
Professor  Loomis  examines  also  the  degree  of  cor- 
respondence between  the  average  course  of  stnrma 
and  the  mean  direction  of  the  wind.  While  the  two 
are  not  coincident,  they  are  evidently  connected, 
and,  as  the  author  points  out,  the  departures  of  one 
from  the  other  are  probably  due  to  the  control  ex- 
erted on  stonn-tracks  by  raiiifaii.'as  well  as  to  the 
fact  that  the  mean  direction  of  the  wiinl  i<  derived 
from  truly  superficial  observations,  while  tlie  course 
of  the  storm  marks  the  path  of  a  com  mot  ion  that 
affects  a  considerable  thickness  of  atrao5phere.  It  is 
found  that  for  tlie  mid-Atlantic,  near  latitude  60" 
north,  the  average  storm-path  corresponds  very  closely 
with  tiie  average  wind  direction;  but  in  the  western 
part  of  the  Atlantic  tiie  storms  turn  3(»°  to  the  north 
or  left  of  the  wind,  while  In  the  eaitern  part  the  de- 
viation is  changed  to  .'JO"  to  the  south  or  right  of  the 
wind.  Tiiii  ni:iy  find  explanation  in  the  efTecl  tlial 
the  sea  between  the  continents  has  on  the  direction 
of  the  winds  near  the  shores.  The  ratio  between 
the  mean  progress  of  storms  and  mean  velocity  of  the 
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wlriils  for  (be  United  StaU>s  Is  28.4 :  0.6,  and  for 
tlie  North  Atlnuttc  it  is  18.0  :  ;n).8:  and  this  evidently 
depends  Inrgely  un  the  control  that  luid  friction  ex- 
ert' on  wind  velocity. 


Pia.  I.  — dKCTiux  or  CLUATiiiu  iMtait  at  kicb. 

—  We  leiirii  from  Jfature  that  the  flnaling  dome 
pre»enlcd  hy  HIschofTshflni  to  the  ohsirvalory  at 
Nire  is  now  dnislied,  and  hu  been  recently  un  exhi- 
bltinn  in  Hariii.  It  is  intended  to  cover  a  colossal 
(cli>scope.  It  is  twenty-two  meirt-s  in  diameter  in- 
side, and  lias  a  circumference  of  more  than  sixty 
metres,  or  two  niolres  more  than  the  dome  of  Viit' 
Pantheon.  Instead  of  renderinc  it  movable  by  pla- 
cing it  on  rollfrs,  according  to  the  ordinary  method. 
It  U  closed  beli>w  by  a  re-icrvoir  fur  air,  which  rests 
on  the  water  In  a  circular  basin  (fig.  3).  A  fet  of 
rollers  Is  also  placed  under  the  dume  to  prevent  oscil- 
lation, and  for  line  when  n-pairs  are  needed.  This 
system  of  ^a'ptMision  is  said  to  be  so  perfect,  that,  in 
spite  of  lis  great  weight,  u  single  p<'r8i>n  can  turn  It 
completely  round  the  liori/.on.  To  provide  against 
the  water  freezing,  it  has  been  proposi-d  to  dissolve  in 
It  a  s.ilt  to  the  point  of  saturation,  but  it  in  fenn-d 
thitt  tlili  may  cause  corro-ion  of  tlic  apparatus. 
Frosts,  however,  are  rare  in  Nice,  and  special  experi- 
ments on  this  subject  will  be  made. 

— '  The  germ  thenrj-  of  disease '  formed  the  subject 
of  the  'Alumni  l.-clures'  given  this  year  by  Dr.  W. 
n.  Thomson  before  the  graduates  of  the  Albany 
medical  college. 

—  We  leani  trom*  Xnfure  that  Mr.  Burbidgc,  of 
the  Trinity-college  bolanical  ganlens,  Dublin,  points 
out  llmt  Edelweiss  is  easily  grown  in  English  gardens 
from  seed.  It  Is  sown  in  common  garden  earth  in  a 
cold-frame,  and.  when  large  ennugh.  each  little  plant 
Is  placed  in  a  small  pot  in  a  mixture  of  loamy  earth 
and  old  lime  ruU^iish;  or  the  plants,  Mr.  Burbidgo 
say*,  are  equally  well  pleased  by  a  niche  in  a  sunny 
rock-garden,  provided  a  supply  of  their  favorite  lime 
rubblfh  or  old  mortar  be  afforded  Ihem. 

—  At  the  mceliiig  of  the  Board  of  visitors  of  the 
Royal  observatory,  Greenwich,  the  annual  report  of 
the  astronomer  royal  was  received.  In  this  it  is 
mentioned,  that  on  the  publicatiou  of  Professor  Pick- 


ering's '  Harvard  photometry,'  aii  stara  which  he  hat 
noted  as  brighter  than  the  sixth  magnltiLl,-,  jii) 
which  had  not  bi'en  recently  observed  at  <Jr,ti[»„li, 
were  in-erled  in  the  working-catalngue,  lu  order  tiiiU 
the  next  Greenwich  catalogue  might  contain  aliitan, 
down  to  the  sixth  magnitude,  whicli  have  not  boa 
observed  at  Greenwich  since  ]b(\0.  It  is  aUo  UJMi, 
that,  as  aiinounceil  in  the  'fjincJi  of  Jan.  1,  the  pub- 
lic clock  at  the  observ^itory  enlranci*,  and  llie  otlur 
mean  solar  clocks,  were  put  forward  twelve  honn  lo 
as  to  show  Greenwich  civil  time,  starling  at  inidnlglit, 
and  n-ckoiiing  from  (ih.  to  24  h.,  which  wnuld  cirrt- 
8|Hind  with  the  universal  time  rpcotiinieiided  by  Ih* 
Wai>hingloii  conference.  The  chunge  from  artro- 
nomlcal  to  civil  reckoning  has  also  been  ni.tile  in  til 
the  Internal  work  of  the  tibservaiory.  and  )i*i  h«B 
carried  out  without  any  difficulty,  Greenwich  ci»tl 
time  is  found  to  be  more  conrenient,  on  the  >• 
the  purposes  of  this  observatory ;  but  Its  iii( 
into  the  printed  astronomical  observations  U;i^  i'mu 
deferred  to  allow  lime  fora  general  tgnHMiient  anion{ 
astronomeri)  to  be  arrived  at.  It  is  proposed,  how- 
ever, to  adopt  the  civil  day  without  furtner  delario 
the  printed  magiietical  results,  lhu«  revert  i' 
practice  previous  lo  11*18,  and  making  Iho 
oiling  harmonize  with  tliulused  in  the  metr.i 
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results,  the  reckoning  from  Oh  to  24 b.  lK>iti 
future  ailopled  in  both  coses.     This  was  pr" 
flrst  step  taken  after  the  Wa<hlngtou  cotidni, 
conformity  with  its  rccominondailons. 
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yENT  AND  CRITICISM. 

;nti.:Di.AK  signed  by  Elliott  B.  Page, 

ral  secretary  for  America,  it  seems 

nierican   board  of  control   of  the 

il  society  held  a   session    at  Cin- 

luly   4,    and,   presumably-   among 

S8,  passed  a  resolution  to  the  effect 

heosophical  society  shall   assume 

L>    supervision    of    the    American 

jsycliical   research."     This  board 

lercupon  '  authorized  and  required  ' 

number.  Professor  Elliott  Coues,  the 

ghost-smeller,  "  to  act  as  ceusor 

mericnn  society  for  psychical  re- 

to    publicly  review   and    criticise 

of  the  proceedings,  transactions, 

other  printed  matter  which  the 

tatty  publish,  nt  his  judgment  and 

The  board  further  "expressly 

when  any  fact  in  psychic  science 

lecn   satisfactorily  established  by 

II   society  for  psychical  research, 

such  fact  to  the  said   [American] 

■rding  to  the  doctrines,  and  upon 

■•  of  psychic  science,  of  whioh  the 

B  society  is   the  custodian  in   the 

of  sifliug  the  evidence  in  regard 
phenomena  is  no  mean  one ;  and 
that  the  managers  of  the  Ameri- 
ft)r  psychical  research  will  feel 
led  that  one  so  well  posted  in  the 
if  the  occult  world  should  have 
led  to  the  duty  of  aiding  them, 
their  errors  when  they  ma}-  have 

and  informing  them  when  they 
,  discovery.     To  be  sure,  on  ac- 

kindly  feeling  toward  Professor 
dined  lost  winter  to  publish  some 
lents  in  regard   to  ghosts  which 

-IHt. 


he  had  seen,  felt,  heard,  and  smellcil,  but 
which  were  afterward  published  by  our  less 
thoughtful  contemporary,  The  nation.  Pos- 
sibly the  members  of  the  Thcosophical  society 
may  have  seen  more  ghosts  than  have  been 
favored  to  our  vision,  and,  considering  them- 
selves well  posted,  have  felt  justified  and  called 
upon  to  put  forward  Professor  Coues  as  a 
public  censor.  Now,  what  body  will  come 
forward  to  '  assume  and  exercise  '  supervision 
of  the  American  board  of  control  of  the 
Thcosophical  society? 


Although  the  confuct  over  the  evolution  of 
man  is  practically  ended  so  far  as  the  general 
question  in  the  opinion  of  scientitic  biologists 
is  concerned,  3-et  the  special  question  through 
what  scries  of  forms  man  has  been  evolved  is 
still  unsettled.  In  regard  to  the  descent  not 
only  of  the  vertebrates  and  the  various  classes 
of  vertebrates,  but  also  of  the  various  orders 
of  mammals,  our  knowledge  has  been  rapidly 
extended,  and  we  can  now  outline  with  some 
degree  of  accuracy  the  genealogical  history  of 
the  higher  animals.  Of  some  forms  we  can 
give  with  remarkable  precision  the  exact  an- 
cestr}-  for  some  distance,  but  man  is  not  one 
of  these  forms.  The  origin  of  a  species  may 
be  ascertained  either  by  direct  observation  or 
by  inference :  the  former  is  the  method  of 
paleontology ;  the  latter,  of  embryology  and 
morphology.  Since  the  paleontologist  has  as 
yet  gathered  no  material  to  trace  the  immwli- 
ate  ancestry  of  man,  we  are  obliged  to  trust  lo 
the  indications  of  the  embryologist,  who  Buds 
in  the  foetal  structures  bints  of  ancestral 
organization,  which,  pro[>erIy  utilized,  guide 
investigation  to  sui-e  results.  A  most  inter- 
esting step  in  advance  is  the  discovery  by  Pro- 
fessor Fol,  noted  in  another  column,  that  the 
human  embryo  has  four  temporary'  caudal  ver- 
tebrae, which  must  be  interpreted  as  proof  that 
man  is  derived  from  a  long-tailod  animal. 
Evidence  is  thus  accumulating  that  the  human 
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species  is  indeed  related  to  the  monkeys,  pos- 
sibly more  closely  than  even  to  the  anthropoid 
apes.  

The  report  on  the  mcseums  of  America 
and  Canada,  recently  made  by  Mr.  Ball  of  the 
Dublin  museum  to  the  Science  and  art  depart- 
ment of  England,  is  not  a  very  satisfactory 
document.  Apparently  designed  to  furnish 
hints  to  similar  museums  in  the  United  King- 
dom, it  is  nevertheless  chiefly  occupied  with 
descriptions  of  the  scope  of  the  different 
establishments  and  of  the  contents,  and  to 
some  extent  the  general  arrangements  of  the 
several  museums.  But  the  account  of  the  last 
is  generally  unsatisfactorj-  and  imi)erfect,  while 
very  slight  or  no  mention  is  made  of  such 
devices  as  are  characteristically  American,  and 
in  which  muscology  has  been  notably  advanced 
by  us.  The  best  applications  of  American 
ingenuity  to  questions  of  installation  are  un- 
noticed :  such  as,  the  methods  by  which  cases 
are  made  air-tight,  and  are  locked  at  several 
ix)ints  by  a  single  turn  of  the  key ;  by  which 
shelf-supports  are  made  light,  secure,  and 
graceful,  and  variable  at  pleasure  with  slight 
labor ;  by  which  a  case  applied  to  one  use  can 
be  converted  in  a  few  minutes  to  another  very 
different  one  without  interfering  with  its  sight- 
liness ; — these  and  many  other  problems  of 
museum  economy  are  altogether  overlooked. 
The  unit  system  of  the  National  museum  and 
the  systematic  registry  of  the  Smithsonian 
institution  are  praised  but  not  explained ; 
while  the  applications  of  museums  to  public 
educational  uses  by  the  special  arrangement 
of  their  material  is  very  inadequately  treated. 
Although  it  is  true  that  in  this  last  point  our 
museums  have  mor£  to  show  in  promise  than 
in  fulfilment,  we  have  still  not  a  little  to  teach 
Europe ;  while  America,  on  its  side,  has  much 
to  learn  from  such  collections,  for  example,  as 
the  Liverpool  free  museum. 


LETTERS  TO  THE  EDITOR. 

Miocene  deposits  in  Florida. 

In  view  of  the  discussion  as  to  the  extent  of  mio- 
cene  deposits  in  Florida,  it  may  be  of  Interest  to  call 


attention  to  the  discovery  of  the  extremely  chaneto- 
istic  Ecphora  quadricostata  by  Dr.  R.  E.  G.  Steani 
at  Tampa.  The  matrix  is  a  compacted  fine  greenish 
sand,  crumbling  under  moderate  pressure.  The  lo- 
cality of  the  find  Is  on  the  long  rocky  point.  It  l< 
probable  that  there  is  a  large  area  in  Florida  com- 
sponding  in  age  to  what  has  been  called  miocene  in 
Virginia  and  the  Carollnas,  and  that  it  includes  part 
of  the  phosphatic  sandstones,  as  well  as  the  mam- 
malian and  reptilian  bone-deposits  noted  by  Jeffries 
Wyman,  Leidy,  Neill,  and  others. 

Wm.  H.  Dall,  V.8.  geoL  turtef. 
Wuhlngton,  D.C.,  .Tuly  23. 


Aberf  8  sqnirreL 

I  have  read  with  interest  the  article  in  Science  re- 
specting the  Sciiirus  Aberti,  from  Dr.  Shufeldt. 

Sciurus  Aberti  is  not  uncommon  in  northern  Col- 
orado. I  have  seen  it  as  far  north  as  the  Cliche  i 
La  Poudre  River,  about  40°  30'  north  latitude,  and  up 
to  eleven  thousand  six  hundred  feet  altitude  near 
Gray's  Peak.  In  this  part  of  Colorado  (latitude  3tf> 
45'  north),  and  along  the  South  Platte  Hiver  in  the 
mountains  south-west  of  Golden,  I  have  seen  this 
spring  three  different  individuals,  —  two  of  them 
black;  one  gray  and  lighter  beneath,  with  tips  of  its 
hair  on  its  back  and  sides  mottled  with  black.  In 
fact,  we  see  them  here  from  gray  to  blackish  gray,  and 
entirelv  black,  although  but  little  differing  in  sice, 
and  all  noticeable  by  long,  tufted  ears.  It  is  more 
terrestrial  than  arboreal  in  its  habits,  and,  from 
its  extreme  range,  cannot  be  called  or  considered  a 
southern  species  straggling  northward.  Having  been 
in  the  San  Francisco  mountains,  and  in  all  northern 
Arizona,  I  have  not  seen  any  S.  Aberti  as  deep  black 
as  those  in  northern  Colorado. 

I  have  mentioned  its  existence  here  up  to  eleven 
thousand  six  hundred  feet  altitude;  but  I  should 
qualify  this  statement  by  saying,  that  a  squirrel  in 
every  respect  identical  with  the  S.  Aberti  was  seen  by 
mese\ieral  times  at  the  Loneland  Pass,  west  of  Gray*! 
Peak.*  But  It  was  more  than  twice  its  size;  indeed, 
larger  than  any  other  species  of  gray,  black,  or  fox 
squirrel  1  have  ever  siiot  or  seen.  Its  habitat  was 
near  timber-line,  feeding  on  pine-cones,  and  generally 
returning  to  thi>  enormous  heaps  of  disintegrated 
rocks  which  seemed  its  usual  abiding-place.  I  nerer 
succeeded  in  getting  a  specimen  nf  this  rare  squiirel 
at  that  place.  E.  L.  BsBTHomt, 

Ooldeo,  Col.,  July  2. 


Color  associations  with  the  months. 

A  lady  whom  I  had  the  pleasure  of  visiting  to 
inform  myself  concerning  some  curious  pjancliette- 
writing  in  which  she  had  participated,  ha^s  she  told 
me  in  answer  to  my  inquiries,  several  interesting 
arbitrary  assnciations  of  tlie  class  which  was  discov- 
ered by  Mr.  Francis  Gallon,  and  of  which  the  nnm- 
ber-forra  is  the  must  familiar  example.  She  had  a 
curious  number-form.  —  a  form  for  the  twenty-fonr 
hours,  and  another  for  the  months.  A  sister  had 
likewise  various  forms,  but  diiferent  from  those  of 
the  first-mentioned  lady.  Both  said  that  mnsic  al- 
ways speaks.  '  Why,  yes!  it  speaks,  of  count,'  they 
both  remarked.  . 

The  one  to  whom  I  wish  specially  to  refer  asso- 
ciated colors  with  the  months,  and  in  a  way  which 
struck  me  as  particularly  curious,  as  it  is  a  jumble  of 
arbitrary  and  of  obviously  natural  associations. 
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fVftruarj/,  anit  March  «re  bright  yellow: 
I  i]ue8tioii.  'shining  white  yellow.' 
•,  'llic  ehailc  ladies  call  French  blue.' 
elliiw,  'not  at  all  like  Junuary.' 
'  gret-n. 

iig  yellow;  and  Aiir/ust,  orange. 
•"■  -  golden  brown;  Octoher.  dark  brown. 

A  -  •  iiidNcrimlnaie  gray.    I  cannot  cxact- 

t  •'■  it  is  like  lead  color.' 

7'  ijray. 

Til.-  .  ,.-••  i.|.|iear«  to  me  sufBcienlly  dilTerent  from 
any  of  those  nientioued  by  Ualton  to  deserve  special 
notice. 

It  would  be  very  desirable,  I  think,  to  make  a  sys- 
tematic investigation  of  the  influence  of  h>-redily  on 
iuch  agjocintinns  of  color  and  form.  Could  not  the 
Psychical  society  undertake  such  work? 

CUAKLES   S.    MiXOT. 
BoMoB,  Jaly  21. 

Max^rell'a  demoas. 

Sir  William  Thomson  has  thown  that  since  work 
is  readily  converted  into  heal,  while  heat  Is  never 
wholly  transformed  into  work,  nr  in  fact  into  any 
oth-  :    '  f  energy,  there  niual  continually  take 

pU(  lit  calls  n  r/t>f/ra'/(i'i«/i  of  energy;  while 

its    .  — ,  11   is   pronounced    to  be   the   inevitable 

I  eotisequence  of  certain  laws,  connecting  heat  and 
work,  established  by  thermodynamics. 

Maxwell  has  pointed  out  Hint  oiie  nf  these  laws  is 
I  bv  no  lurans  a   necessary  truth  ['Theory  of  heat,' 
Liniilnli>jn    of    the    second    law    of 
ii's].     Thoory  shows,  that,  in   what  is 
of  uniform  temperature,  some  of  the 
.  molecules  of  a  body  have  by  chance  much  greater 
iV«iuritie>>  than   otiiers.      If.    therefore,  as   Maxwell 
,  we  could  supp<.>se  the  existence  of  small  beings, 
kbie  of  following  the  motion  of  each   molecule, 
'f  sliutlins  holes  in  a  partition  so  as  to 
■St  molecules  to  pass  through  one  way 
•  >t  the  other,  it  might  be  po-sible  iheo- 
^l«li<'xJly,  without  expending  any  work,  to  separate  a 
into  twi>  |>nrtion!i,  —  one  hot  and  the  othercold. — 
■  111  to  the  second  law  of  thermodynamics. 
'  me  of  interest  to  point  out  that  what, 
!■"  shown,  could  be  done  by  the  agency 
rjary  beings,  can  lie  and  often  Is  actu- 
■lied  by  the   aid   of  a  sort  of   natunil 


1^.; 


) 
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of  ' 
alb. 
selrctiun. 

When  the  motion  of  a  molecnie  In  the  surface  of  a 
body  happens  to  exceed  a  cert.iin  limit,  it  may  be 
Uirown  off  completely  from  that  surface,  as  in  ordi- 
nar-  ^- ^rion.  Ilrnce  in  the  casi-  of  astronomi- 
cal !  licnlarly  ma-ses  of  ga-i,  the  molecules 
ot  ^  I'lcity  may  gradually  be  separated  from 
the  rruiuiijiJi-r  as  effectually  as  by  the  operation  of 
MaxwfU'h  amall  )>elngs. 

Ii  1  .it,  in  overcoming  the  attraction  of  the 

ccn'  :lie  escaping  molwules  may  be  deprived 

■  •'  ir  a  portion  of  their  velocity;  but  the 

II  of  beat  into  work  marks  the  process 
;inctly  as  an  exception  to  the  second 
U«  fi  tl»<rrmo<lyinimics,  which  "asserts,"  ncconling 
111  MtxMell.  "that  it  Is  impossible  to  transform  any 
part  '  ■  '  :4t  of  a  body  into  mechanical  work,  i:x- 
oeii  11?  heat  to  pass  from  that  body  into 

■»•'  aver  temperature"  ['Theory  of  heat.' 

cfaa; 

•  >  low  dismiss  the  subject  as  a  mere  ciiri- 

t  not  possible  that  what  may  be  called 
of  energy  plays  an  Important  part  in 
utr  insiiTj  nf  the  universe'.'  While  philosnidiers, 
to'  preserve  their  store  of  available  energy, 


may  8i>eculate  on  the  possible  equivalence  of  renova- 
tion and  dissipation,  will  not  the  scientist  hesitate, 
without  further  examination,  to  extend  the  principle 
of  universal  dissipation  from  pliysical  to  astronomi- 
cal phenomena?  Hakold  Wuitino. 

The  classiiication  and  paleontology  of  the 
U.  8.  tertiary  deposits. 

In  penning  my  protest  {Sritn<x,  .Tune  12)  against 
some  recent  RHolocical  and  paleontological  specula- 
tions of  Dr.  Otto  Meyer.  I  Inul  inteiub'd  that  it  should 
represent  my  final  worits  in  tin-  matter,  inasmuch  as 
the  article  under  discussion  appeared  to  me  unworthy 
of  exhaustive  critici-'-m,  The  api>earance  of  instal- 
ment No.  2  of  the  same  series  (which,  if  any  thing,  is 
only  more  remarkable  than  Xo.  1),  and  a  rejoinder 
to  the  first  from  I'rof.  E.  W.  Hilganl,  constrain  me  t" 
.idd  a  few  additional  jiaragraplis,  mon>,  perhaps,  of  a 
general  than  i>f  a  special  elmnicler. 

Professor  Illlgard  says,  "  I  emphatically  agree  with 
Hellprin  as  to  the  im|K>s»ibiliiy  <if  subverting  the 
cumulative  stratigraphical  evidence  to  the  effect  that 
the  relative  superposition  of  the  several  principal 
stages  —  the  Burstone,  Claiborne,  .lack^oii,  and 
Vicksburg  groups  —  cannot  be  otherwise  than  as 
heretofore  ascertained;"  iind,  further,  "I  recall  to 
my  mind  lh.it  years  ago  I  had  occasion  to  r«pel  a 
similar  attempt,  on  the  part  of  Mr.  Conrad,  to  sub- 
vert the  relative  position  of  the  Jackson  and  Vick)^ 
burg  groups  upon  suppose<l  paleontological  evidence." 
It  mieht  appear,  from  the  conjunction  of  these  ex- 
pressions, tlial  the  only  evidence  supporting  the 
accepted  superposition  of  the  different  members  of 
the  southern  old  tertiaries  was  of  a  stratigraphical 
character,  and  that  the  paleontological  evidence  was 
in  conflict  with  that  derived  from  stratigraphy.  As  a 
matter  of  fact,  however,  the  paleontological  evidence, 
whatever  it  may  have  been  when  Conrad  tirsl  devised 
his  scheme  of  cla^Kilication.  is,  as  we  now  know  it, 
absoluiely  eoniliniiainry  of  the  pregnant  facts  which 
the  atr8tigrai)hy  of  the  region  present^;  atid,  indeed, 
it  would  be  (liHicult  to  find  a  region  of  similar  depos- 
its where  it  is  more  so.  The  absence  or  scarcity  of 
forma  of  a  di-itiuctively  old-type  fades  in  the  Vicks- 
burg beds,  and  the  inirodtiction  there  of  new  forms 
whose  equivalents  or  immediate  representatives  are 
known  only  from  the  newer  horizon,  are  snflicient  in 
themselves  to  establish  the  position.  While  it  may 
l)e  true,  although  this  is  farfrotn  being  proven,  that 
not  a  single  one  of  the  Vicksburg  fossils  is  identical 
with  species  belon£>iiig  to  the  typical  oligocene  basin 
of  Germany,  it  is  etiitally  true  that  several  of  the  spe- 
cies find  their  analogues  oreqiiivatent<>  in  the  deposits 
of  San  Domingo,  which  are  Indisputably  of  post-eocene 
age;  and  whatever  Dr.  Meyer's  own  individual  opinion 
may  Iw  as  to  the  bugbear  Orbitoides,  and  to  its  value 
as  a  '  leitfossil.'  the  keen  appreciation  of  Ilautken. 
Rupert  Jones,  Karrer,  Kuchs,  Suess,  and  Duncan  boa 
long  since  settled  the  ijueslion.  It  is  ninnsing  tn 
have  the  forty-year  old  opinions  of  D'Orbigny  and 
Edward  Forbes  referred  to  as  aulliorily  on  the  value 
or  no-value  of  certain  fossil  forms  whose  organiza- 
tion was  barely  known  at  the  time  that  the  opinions 
were  rendered,  ami  whose  differences  from  other 
(distantly)  allied  fmins  were  not  even  dreamed  of. 
With  singular  nerversity  of  purpose.  Dr.  Meyer  fails 
to  inform  his  readers  tliat  the  American  foraminlfer 
whose  merits  are  discussed  by  Profe>sor  Forbes,  is 
confounded  by  that  naturalist  with  a  form  which  be- 
longs not  only  to  a  distinct  tteuus  and  family  from 
Orbitoides,  but  to  a  distinct  sub-order. 

Aside  from  the  testimony  of  the  Vicksburg  fossils 
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themselves,  however,  the  dominating  faunal  features 
of  the  intennediat4>  Jacknonmn  ought  to  have  car- 
ried conviction,  or  nearly  lliat,  to  the  mind  of  any 
unprejudiced  pnleoniolojjisl.  The  Zenglodontidae, 
represenlpil  (as  generally  considered)  by  the  two 
genera  Zfugloilon  and  .Sqiialodnn.  are  thus  far  posi- 
tively known  (in  their  earliest  forms}  only  from  laie 
eocene  or  iniocene  (and  oligocene?)  depositu;  and 
the  only  species  of  the  fonner  other  than  the  Ameri- 
can forms,  and  those  obtained  by  Schwelnfiirth  from 
BirketHil-Keronn  (and  recently  referred  by  Dames  to 
the  eocene  or  oligocene  horixon),  is  a  member  of  the 
same  group  of  deposits  (the  Bartoniaii)  which  in 
England  correspond  in  )>osilion  with  the  Jackson 
beds:  I.e.,  overlie  the  Parisian  (equal  Ciaibornian). 
In  that  which  relates  to  the  oligocene  (Orbitoide, 
Nummnlite)  rock  of  the  pcniusula  of  Flurlda,  whose 
■  oxislence  appears  to  give  Ur.  Meyer  a  considerable 
nount  of  anxiety,  and  which  would  belter  suit  the 
luiremenla  of  the  new  theory  were  it  cretaceous, 
our  author  nee<l  entertain  no  doubts:  the  rock  is 
there,  and  has  recently  been  found  in  several  other 
localities  which  were  nut  known  at  the  lime  the 
mapping  for  my  book  was  executed.  No  amount  of 
chastisinc  of  Orbitoides  will  efface  the  testimony 
which  it  luis  unguardedly  left  behind, 

I  fully  agree  with  Professor  Hilgard  as  to  the  value 
of  traclug  derivative  relationships  between  the  spe- 
cies of  the  different  formalions,  — a  field  of  inquiry 
whicli  I  entered  some  year.'i  ago,  but  from  which  I 
have  thus  far  drawn  but  barren  fruit.  In  such  in- 
quiry it  is  necessary,  however,  to  know  the  relative 
positions  of  the  different  dep<jslts  with  which  one  is 
dealing,  and  not  to  proceed,  as  Ur.  Meyer  has  done, 
from  top  to  bottom,  believing  that  top  was  bottom, 
and  bottom  top.  Some  curious  evolutionary  results 
might  arise  from  this  novel  method  of  procedure. 

For  the  rest.  I  tieed  only  reiterate  my  wauiing  to 
geologists  and  paleonlologisl!!  against  the  acceptance 
of  the  vagaries  which  are  set  forth  in  the  two  articles 
before  us.  Having  given  attentive  study  to  the  fos- 
sils from  the  region  in  question  for  a  period  extend- 
ing over  six  years,  and  with  the  types  of  by  far  the 
greater  number  of  species  that  have  ever  been  de- 
scribed from  the  formation  under  my  i-yes  and  under 
my  charge.  I  can  say  that  those  jwrtlons  of  Dr.  Mey- 
er s  papers  which  relates  to  systeuuttic  paleontology 
are  of  about  equal  value  with  the  geological,  and  clear- 
ly show  that  the  author  has  not  yet  even  foun<l  time 
to  identify  the  numerous  species  wliicli  lie  is  discuss- 
ing. INeudo-science  of  the  Icind  to  which  we  are  here 
treated  should  be  exposed.  Anoelo  Heilphiu. 
.\ciiduiny  of  natural  Hcli'ncfH,  riilludclpbla,  Jnly  20. 

The  etymology  of  'ginkgo.' 

Mr.  Lester  F.  Ward,  in  a  note  to  his  paper  on  the 
ginkgiHtree  {Sciencf,  v.  •193,  ,Iune  19,  188.5),  says, 
"The  orlhuprapliy  of  this  word  ['ginkgo')  is  not  set- 
tled. Linnij  wrote  '  ginkgo,' as  did  also,  apparently, 
Kaeuipfer  before  him  ('Amoenilat.  exotic.,'  1712), 
and  as  all  bi>tanists  since  have  Aoiio,  and  do  still;  but 
nearly  all  lexicographers  reverse  the  consonants,  and 
write  '  gingko.'  ...  In  the  supplement  to  Webster's 
dictionary  the  word  is  said  to  signify  'silver  fruit;' 
and  it  would  seem  that  the  etymology  ought  to  deter- 
mine the  orthography." 

The  first  use  of  the  word  ginkyo  occurs  in  Eaemp- 
fer'a  '  AnioenitattS  exolicae,'  p.  811,  where  he  says, 

"  ;*  «B     Ginkyo,  vel  yfn   an,  vulgo   Itigi/.     Arbor 

nucifuni  folio  adiantino."    And  then  he  adds  a  page 


of  detailed  description,  and  a  page  of  figures  o(  tlw 
leaves  and  fruit.     He  gives  the  two  ChlMe.**  chanw- 
tors  that  are  still  used  for  the  fruit  in  .lapan ;  din 
are  pronounced  by  two  dilTcrent  metli.   ' 
to  two  proviticial   pronunciations  bron 

long  ago,  and  corrupted  there,  —  cither  

the  common  Englivh  oo.  but  each  o  long,  • 
'oolite;'  and  ihey  as  In  'give,'  of  course).  ••! 
more   commonly,   r/i"nan ;    and    they   ineaD    'allM 
apricot,'  or  '  silver  almond.' 
It  is  plain  that  Kaempfer'i  ginkgo  was  a  mlspriBt 

for  ginkjoo ;  since  the  second  charat.-ter  |    ^  )  If  tin 

given  by  him  on  p.  798  for  the  apricot,  and  trani>1lt«r- 
aled  kjoo,  —  a  very  reasonable  way  to  write  if,  with 
the  German  sound  of  j.  and  the  long  o  doubled,  u 
actually  pronounced.  Undoubtedly,  the  la*l  syllabi* 
of  the  word  was  written  in  the  name  way  al  p.  .Sll: 
but,  in  printing,  it  became  kyo,  ami  the  err>>r  hss 
been  sacredly  perpetuated  until  the  pr»r9enl  time. 

The  word  ijiiinan  (the  first  n  is  doubled  in  pronuD< 
elation)  i.«  likewise  misprinted,  on  p.  812.  'dinnaij.' 

Instead  of  yinkiyoo,  or  yinnan,  the  name  of  the 
fruit,  the  tree  is  called  In  Japan  trho"  (two  lung  o\ 
as  before,  not  the  English  oo,  but  the  cli  a*  in  Eng- 
lish), and  that  Is  what  Kaempfer  writes  ifjyo. 

ThunbergC  Flora  japonica,'  1784,  p.  3.'">R).  pmbaMf 
guided  by  his  own  ear,  in  amendment  of  K."       ' 
writ«s  the  name  yinko,  which  represents  a  li 
common  Japanese  pronunciation  of  the  socoi.  .  .,,,„ 
ble,  koo,  with  two  long  o's;   ajid  he  speaks   of'tli* 
great  size  of  the  tree,  comparing  the   thicknesi  of 
the  trunk  to  oaks.     Po.ssibl?  the   evident   errors  u( 
the  Linnean  name  in  spelling,   pronunciation,  and 
meaning  (siiniifying  the  fruit  rather  than  rl, 
though  Hr.  Williams's  dictionary  says  the  ^all 

is  in  t'hlna  given  also  to  the  tree;  .ind  it  is  in  .i.., 

too,  sometimes  given  to  the  fruit-bearing  sex  of  it), 
may  be  considered  slrone  arguments  in  favor  of  Uili 
name  'Sallsburia;'  or,  perhaps  better,  in  favor  (>( 
Thunberg's  reform  of  the  orthography —  if  that  t» 
not  treading  on  altogether  too  holy  Kro'nnd. 

Kaempfer  pointed  out  the  rcseniluance  of  the  leaf 
to  Adinnlum,  not  only  on  p.  811,  but  .igain  in  the  d»- 
tailed  description  on  the  next  page. 

My  copy  of  Kaempfer  has  an  old  manuscript  not*, 
as  follows,  —  "  17.5:1.  See  this  plant  In  Mr.  Janna 
Gordon's  garden  at  Mile  End,  London,"  —  ..bowing 
that  the  tree  was  ver)-  early  introduced  in  Eur.  • 

The  tree  sometltncs  grows  to  a  very  large  .-. 
there  was  one  about  five  feet  In  diameter  in  n  _ 
den  at  Yedo,  on  high  ground;  but  damp  soil  is  sold 
to  be  iu  preference.  The  juice  of  the  thick  pulp 
outride  the  nut  Is  very  astringent,  and  is  nsml  in 
makim;  a  somewhat  waterprf)of,  tough  paper.  aJid  » 
preservative  black  wash  for  fences  nnd  buililiiip- 
The  meat  of  the  nut  is  cooked  and  ctten. 

Bknj.  Smith  Ltma-t. 

Nortbunpton,  Han. 


THE   RECENT  LAND-SLIDE  IN   THE 
WHITE  MOUNTAINS. 

BETwiiEN  .Jefferson  and  the  well-known  Ta- 
byati  House,  in  tbe  White  Moiitiitiin.s  of  Nc<r 
Hnra[)sliiie,  is  an  oblong  elevation  of  thirty-sii 
liundreil  feet  above  the  sea,  known  aa  Ciicrrj' 
Mountain.     It  is  about  seven  miles  in  longth 
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Dd  three  miles  in  width,  the  longer  axis  being 
north  and  south,  and  it  rises  from  a  nearly 
Bvel  area  elevated  fourteen  hundred  feet  above 

lie  sea.     On  the  east  side,  there  is  a  close 

)nneution  with  Mount  Deception,  a  spur  from 

lie  principal  White-Mountain  range ;  and  the 
Cherry-Mountain  road,  passing  over  the  lowest 

aint,  reaches  the  altitude  of  twenty-two  hun- 
Ircd  feet.     At  the  very  north  end  of  Cherry 

lountaiii  is  an  elevation  known  as  '  Owl's 
tload,'  al)OUt  seventeen  hundred  and  fift}'  feet 
kbove  the  plain.  Down  ihc  steep  side  of  this 
part  of  the  mountain,  at  six  a.m.  of  Friday, 
Fuly  10,  there  rushed  an  immense  mass  of 
earth,  rocks,  and  trees,  producing  a  land-slide 
iestined  to  be  as  memorable  in  the  annals  of 

rhile-Mountain  history  as  the  famous  Willej' 
klide  of  1(<26.     In  less  than  five  minutes  this 

na»a  of  earth  slid  down  an  inclined  plane 
»ne  and  a  half  miles  in  length,  a  vertical 
descent  of  seventeen  hundred  feet,  completely 
iemolishing  a  partially  built  house,  a  largo 
t>am,  injuring  fatally  one  man,  killing  several 

ittlc   and    smaller    domestic    animals,    both 

tiose  confined  within  enclosures  and  those 
jTeeding  in  the  o[)en  field. 

At  the  very  base  of  the  mountain  is  a  car- 
iage-road  running  east  and  west.     Upon  the 

xith  side,  u|x>n  a  slight  eminence,  stood  Mr. 
)8CJjr  .Stanley's  house,  with  a  small  orchard 
partly  i)chind.  and  partly  to  the  west.  The 
Itroam  which  descended  the  valley'  of  the  slide 
lowed  very  near  this  house,  ordinarily  dis- 
charging as  much  water  as  would  jiass  tiirntigh 
hoop  of  twelve  inches  diameter.  A  quarter 
>f  a  mile  nearer  the  mountain  stands  a  small 
house  occupie<l  by  .John  Boudreau.  The  d^bri» 
nearly  touched  lioudreau's  doorsteps,  but  had 
jol  force  enough  to  remove  Stanley's  orchard. 
It  spread  over  sevent3'-fivc  feet  width  of  grass- 

mti,  while   the    principal   portion  passed  on 

gainst  the  house.     The  greater  elevation  of 

^e  orchard  seems  to  have  insured  its  preser- 
ration. 

Mr.  Stanley,  with  two  joiners,  were  at  work 

|n  the  house  at  the  time  of  the  slide.     For 

lalf  an  hour  previous  there  had  been  a  heavy 

Imuder-showcr,  but  it  was  only  raining  gently 

rhen  there  came  a  noise  sounding  something 
like  thunder.  -Stanley  spoke  to  his  compan- 
ions, who  suggested  the  noise  came  from  a  train 
>D  the  railway.  He  ran  to  the  door,  saw  the 
llidc  coming,  and  cried  out,  "•  I  am  going  to 
ret  out  of  this :  the  mountain  is  coming 
lown  !  "  They  all  jumped  for  their  lives,  and 
barely  cscnjyed.  The  hired  man.  Walker,  who 
■was  milking  in   the  barn,  was  less  fortunate. 

Ic  beard  the  noise,  ran  from  the  bam,  but  was 


caught  by  the  flying  timbers  and  badly  bruised, 
so  that  he  died  a  few  days  later.  He  was 
buried  on  the  IClh,  upon  the  anniversarj*  of 
his  birth,  and  also  the  day  set  for  his  mar- 
riage with  the  oldest  daughter  of  Mrs.  Stanley. 

The  arable  land  of  Mr.  Stanley,  amounting 
to  about  twent}'  acres,  lay  upon  the  north  side 
of  the  road,  and  it  is  entirely  covered  by  mud 
and  atones.  Grass,  oats,  wheat,  potatoes,  and 
the  garden  were  all  hurled  under  several  feet 
thickness  of  '  cilamity,'  .is  he  described  it. 
Several  observers  from  a  distance  heard  the 
noise,  and  saw  the  mass  slide  down  the  moun- 
tain. It  would  seem  that  rain  had  fallen  copi- 
ously during  the  whole  of  the  night  previous, 
completely  saturating  the  natural  earth  or  de- 
composed granite  gravel  of  the  mountain-side. 
Just  before  six  a.m..  another  thunder-cloud 
moved  against  that  which  had  been  discharging 
during  the  night,  so  that  the  slide  seems  to 
have  been  nearly  synchronous  with  the  col- 
lision of  the  clouds.  This  shock  would  natu- 
rall3'  produce  what  is  commonly  called  a  '  cloud- 
burst,' when  an  extraordinary  amount  of  water 
falls.  This,  meeting  d6bri»  already  saturated, 
produced  the  conditions  favorable  for  the  de- 
scent of  the  mass,  especially  should  any  acci- 
dental cause  furnish  a  starting-point.  .Such  a 
cause  existed  in  this  case,  which  will  be  men- 
tioned presentli'. 

The  rock  at  the  summit  is  peculiar,  being  a 
syenite  characterized  by  verj'  small  crystals  of 
hornblende.  Two  hundred  feet  down,  this  is 
rcjilaced  by  a  greenish  porphyry,  verging  into 
a  granite  called  the  '  Albany  granite  '  in  the 
'  New-Hampshire  geological  report.'  This 
porphyry  is  not  very  thick.  Below  it  is 
found  the  rock  making  up  the  prlncip.il  bulk 
of  Cherry  Mountain,  a  species  of  protogene  or 
chloritic  granite.  All  these  rocks  are  traversed 
by  jointed  planes,  dividing  the  granites  into 
paralK:!  |)!ates  two,  four,  or  more  inches  thick, 
and  all  dipping  northerly,  or  down  the  steep 
slope  at  an  angle  of  about  20°. 

"This  slide  started  less  than  forty  feet  below 
the  summit  of  Owl's  Head,  from  a  precipice  of 
perhaps  ten  feet  altitude.  The  site  is  further 
designated  by  a  vacant  place  in  the  precipice, 
from  which  large  blocks  were  detached,  [)rc- 
sum.ibly  tlie  beginning  of  the  catastrophe. 
For  a  hundred  and  eighty  feet  vertical  descent, 
the  slope  may  be  20",  and  the  direction  of 
the  movement  N.  60°  E.  for  about  half  a 
mile.  Then  follows  a  sort  of  shelf,  or  step, 
where  the  inclination  suddenly  increases,  be- 
coming perhaps  .30°  to  3.5'  for  a  short  half- 
mile  in  distance,  and  a  fall  of  sis  hundred  and 
fifty  feet. 
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TBI  MCIIIT  LAXO-SLIDS  OX   IIVL'I  BCAIt.l 


The  pnth  of  llic  slide,  commencing  at  a  single 
jKiint,  gradually  increases  in  widOi  till  the  maxi- 
mum of  a  hundred  and  seventy-five  feet  i8 
reached  in  a  vertical  descent  of  three  hundred 
feet.  Kssentially  this  width  is  maintained  for  a 
vertical  descent  of  six  hundred  and  fifty  feet, 
when  there  is  a  change  in  the  direction  on  its 
reaching  the  lied  of  the  stream,  and  the  width 
is  narrowed  as  much  as  thirty  or  forty  feet. 
Very  many  smooth  ledges  were  uncovered  in 
the  first  five  hundred  (vertical)  feet  from  the 
starting-point,  and  llie  angle  of  the  slojM!  has 
lessened  to  about  iO''  at  three  hundred  feet 
from  the  top  to  the  l>cnd  six  iiundred  and  fifty 
feet  helow  the  starting-point.  This  part  of 
the  slide  may  l>e  seen  to  excellent  advantage 
from  the  village  of  .JelTerson  Hill,  and  oilier 
elevated  jwints  in  the  neighliorhood.  The 
lower  part  of  the  slide  is  obscured  Dom  most 
points  by  the  adjacent  forest. 

*  Thu  IDUKlrallun  K*f  tbi;  tilde  U  from  %  plioU)Kn*l>ti  l>y  D.  W. 
IliiUt'rOeld,  pliuU>icr»plier  uf  lliv  Uobiuo  mitl  Lowell  rmlltumiS. 


Coincident  with  the  change  in  the  Wirwtlon 
from  N.  W  K.  to  nearly  norlli  [s  a  (Jitninu- 
tion  in  the  slope  and  a  dee|iening  of  llie  ex<«- 
vation.  At  first  not  more  than  a  fool  or^snl 
in  depth  seems  to  have  been  removtii.  Attbe 
bend  the  depth  of  the  middle  poriion  of  Ibe 
excavation  is  as  much  as  forty  feet.  Tbe 
distance  from  ihe  bend  to  the  extreme  end  of 
the  slide  is  about  otie  mile.  'I'he  slope  fall* 
from  20°  to  about  three  hundred  feet  to  tbe 
mile  below  Stanley's  house.  The  width  of 
this  lower  section  is  nsiinlly  al>nut  a  hundred 
and  fifty  feet,  l>eii)g  ninely-fivp  r.-ft  nt  Ihr 
narrowest  place  below  Hoiidn 
a  hundred  and  seventy-five 
Stanley's.      So  rapid    was   the   <i  it 

every  change  in  the  direction,  caus'  ;mJ- 

ings  of   the  canon,  curried    the    ftvdrU   miidi 
higher  upon  the  bank  In   ffant.     '[■'"•••■    ■-   ' 
marked  absence  of  large  blocks  of 
Bouda-aii's.     Near  his  house  «    imii'i    i^'i^i 
bowlder   was   stranded.     Olbrrs    appear  jiirt 
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aljovc  Sinulej's  and  in  the  field  below. 
Those  iirnr  Stanley's,  (teriiaps  six  feet  long, 
seem  tu  have  cotne  from  the  preciiiice  at  the 
Ui\y  or  the  nioiintnin.  as  identified  by  the  mineral 
position.  Tlie  largest  block  examined  in 
field  is  twelve  feet  long,  six  feet  wide, 
d  five  feet  high,  and  is  of  porph^yry.  Others 
were  not  examined,  but  these  suggest  that  the 
ifiyenite  fragments  started  from  the  summit 
precipice.  These  strnck  the  projecting  ledges 
of  porphyry-  three  hundred  feet  lower  down  at 
the  commencement  of  the  steeper  slope,  when 
all  of  them  combined  furnished  the  accidental 
forw  which  nrged  the  moistened  (Uhria  down 
tb<>  mount,'iin-side  with  such  fearful  velocity. 

The  di^brin  is  thoroughly  mixed  with  vege- 
table loam,  and  the  black  soil  of  ttie  forest; 
so  that,  though  covered  by  a  yard  thickness  of 
ad,  the  field  may  again  become  ))roductive 
tillage.      This    mud   disported   itself  very 
much  like  lava  Mowing  down  inclined  slopes, 
the    terminations   Ix.-ing   escalloped,    and    tlie 
urfacc  waved  by  small  ridges  like  ropy  lava. 

Brielly,  then,  the  conditions  giving  rise  to 

his  slide  upon  Cherry  Mountain  seem  to  have 

:>ecn  the  (ircsence  of  gravelly  granitic  di'bris 

n  smooth  ledges  having  a  Jointed  structure 

ting  downwards.     This  di'bris.  thoroughly 

irat'Cd  by  water,  became  plastic  .-ind  moved 

llownwai-ds   just   as    soon    as    the    blocks    of 

yenilc  and  porphyry  st-arted  on  their  course. 

rciiking  otf   trees,  and    thus    increasing    the 

oving  mass  every  rod  of  the  way.  till    the 

ic.<6rned  slope  caused  the  viscous  flood  to  stop. 

"uch  has  been  the  history,  probably,  of  all  the 

ore  notable  slides  in  the  White  Mountains. 

The  locality  may  be  reached  most  conven- 

ieotly  by  way  of  the  Whitefield  and  .lelTerson 

ailroad.     All  trains  will  stop  at  the  ■  slide  sta- 

ion  '  if  desired.    This  is  a  point  only  seventy- 

vc  rods  distant  from  the  base  of  the  slide. 

C.  H.  Hitcuc<x;k. 


\ASV  AMERICAN  SILURIAN  SCORPION. 

On  Nov.  12,  1884.  the  announcement  that 

fossil  scorpion  had  been    found    in    Silurian 

>cJts  in   Sweden  was  made   to    the    .Swedish 

aHemy  of  sciences,  and  the  printed   notice 

il  pnl)lished  in  the  Comptes  rendus  of  the 

'rcnch  acndemy,  Dec.   1.     On  Dec.   18,    F)r. 

{luitcr  of  Scotland,  in  making  tlie  aimoiince- 

itof  the  Swedish  discovery  to  the  Edinburgh 

ical    society,    stated  that  he    also    had 

a  Silurian  scorpion  during  the  summer 

y  188.3  in  Scotland  ;  and  I  can  now  add  the 

itvwent  that  a  fossil  scorpion  has  been  found 

tlie  Silurian  rocks  of  America,  and  at  an 


earlier  period  than  either  the  Swedish  or  Scottish 
specimen,  as  it  was  obtained  by  the  discoverer 
on  Nov.  10,  1881'. 

On  June  8  of  this  year,  Mr.  A.  O.  Osborne 
of  Waterville.  Oneida  county,  N.Y..  wrote  me 
that  he  had  that  day  sent  rae  a  small  box  of 
fossils  wliich  he  wished  me  to  name  for  him, 
mentioning  a  few  of  them  as  of  "  special  in- 
terest, as  they  arc  the  first  of  the  kind  that  I 
have  found."     On  0|)ening  the  box,  some  two 
weeks  after  it  arrived,  I  found  among  those 
of  '  special  interest '  a  ne.irly  entire  scorpion 
which  measures  a  little  more  than  one  and  a 
half  inches  in  length,  but  wanting  a  part  of 
the  fiflh,  and  all  of  the  sixth,  segment  of  the 
tail.     The  specimen  is  preserved  on  the  sur- 
face of  hard  hydraulic  limestone,  and  presents 
the  dorsal  side  to  view.     It  is  extremely  thin 
and  compressed,  and,  as  a  part  of  the  substance 
is  removed  along  the  right-hand   side  of  the 
abdomen  and  over  the  entire  portion  of  the 
tail  shown,  these  parts  expose  the    inside  of 
the  ventral  surface.     The  specimen  shows  the 
C'cphalothorax   and   the   left   mandible  (1)  in 
place ;  the  left  palpus  entire,  with  its  chelate 
process  (2)  ;  the  first  walking  limb  on  the  left 
side  (.3),  with  an  apparently  6{/('rf  extremity; 
and  parts  of  each  of  the  other  three  limbs  on 
the  same  side.     On  the  right  side  the  palpus  is 
folded  on   itself,  and    is  imperfect.      On    the 
C'cphalothorax  the  eye-tubercle  is  distinctly  vis- 
ible, and  the  (mints  indicating  the  ocelli  are 
reaiiily  distinguished ;  the  ridges  marking  the 
|)osition  of  the  lateral  eyes  are  visible,  but  the 
ocelli  cannot  l>e  distinguished.     As  the  inside 
of  the  abdominal  plates  is  seen  for  about  one- 
third  of  their  width  along  the  right  side  of  the 
s])ecimen,  the  spiracles  ought  to  be  sliown,  if 
they  ever  existed.     Points   which   may  have 
been   spiracles   are    faintly    visible;     but   the 
actual  openings  must  have  been  ver\'  obscure, 
if  present  at  all.     The  crust  of  the  si^ecimen 
is  smooth,    and   destitute   of   the    elaborately 
graniilose  ornamentation   which   characterizes 
the  Swedish  specimen  :   cxinsequeiitly  the  ob- 
scurer features  would  be  more  easily  detected. 
But  the  specimen  being  so  extremely  flattened 
and  small,  renders  other  features  more  dillicult 
of  recognition.      There  is  one  feature  shown 
in  which  this  species   dilTers   very  materially 
from  living   forms  of  the   group.     The    limb-i 
aro  crowded  Ibrward.     The  coxa  and  second 
joint  (trochanter)   of   the  posterior    limb    ap- 
pear from  beneath  the  edge  of  the  first  dorsal 
segment,  on  the  left  side  ;  the  end  of  tlio  sec- 
ond ventral  segment  ('/)  is  equal  in  extent  to 
the  end  of  the  second  dorsal  segment,  and  of 
the   same   length   antcro-postcriorly.     In   the 
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recent  scorpions  this  segment  is  not  visible 
in  an\'  position  (al  least,  not  in  any  which  I 
have  examined),  there  being  only  five  ventral 
plates  of  the  abdomen  :  while  here  there  arc  six 
in  sight,  which  are  almost  exactly  coincident 
with  the  dor&uls  in  position.  Another  fea* 
tare,  I  feel,  ought  lo  be  noticed  here.  In  recent 
scorpions  the  tail-segments  seem  as  if  reversed 
in  position  :  that  is,  when  straightened  out  on 
a  |)lane  with  the  nbdonicn.  what 
wonld  appear  as  the  dorsal  sur- 
face is  below,  and  the  bend  of 
the  articulations  is  upward. 
In  this  one  it  has  been  ex- 
actly the  reverse  ;  the  under 
surface,  as  shown  on  the 
specimen,  presenting 
only  the  two  longitudi- 
nal ridges,  and  show- 
ing also  the  sinus  at 
the  posterior  part 
of  the  segments  oc- 
cupied by  the  chiti- 
nous  portion  of  the 
joint.  ThcSweitish 
specimen  would 
also  appear  to  pre- 
sent this  feature,  as 
the  upper  surface,  as 
figured  on  Thorell  and 
Lindstrom's  plate,  shows 
the  four  ridges  of  the  dorsal 
side  of  the  tail-segments. 
The  proywrlionate  breadth  of 
the  body  would  indicate  the 
American  iudivitiual  as  a  female, 
as  it  is  fif  an  elongate,  oval  form, 
being  half  as  wide  across  the  fourth 
dorsal  segment  as  the  entire  length  of 
the  abdomen. 

The  geological  horizon  to  which  this 
American  specimen  belongs  is  tliat  of  the 
water-lime  grou[),  iit  the  extreme  base  of,  or  per- 
haps more  jiroperly  bc?low,  the  lower  llelderberg 
group  (equivalent  to  the  Onondaga  salt  group 
of  central  and  western  New  York),  and  is 
nearly  the  same  as  that  from  which  the  Swed- 
ish specimen  was  obtained,  probably  somewhat 
lower.  The  associated  fossils  are  Eiirypterus 
remipes  UeKay,  Uolichoiitcriis  macrocheirus 
Hall  (only  lately  obtained  from  this  locality), 
Flerygotus  Osborni  liiill,  atitl  Le[K;rdilia  alta 
Connid.  In  other  parts  of  the  state,  other 
forms  of  Eurypleri  are  found  ;  also  C'cratio- 
caris,  with  a  yury  few  molliiscan  forms,  —  all 
indicating  a  marine  deiwsit.  The  fossils  asso- 
ciated with  the  Swedish  specimen  are  closely 
similar  to  the  above  in  part.     But  many  of  the 
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brachiopods  mentioned  as  occurring  there  are 
allied  to  forms  occurring  in  beds  IhjIow,  while 
others  would  indicate  a  horizon  of  lower  Hfl- 
derberg  age  ;  so  that  we  may  infer  that  the  two 
forms  belong  very  nearly  in  the  same  positioo 
geologically. 

The  zoological  aftinitics  of  the  American 
scorpion  very  closely  resemble  those  of  the 
Swedish  siieciraen  ;  and  it  may,  perha[>s.  be 
classed  under  the  same  genus,  I'alaeophonus. 
This,  however,  requires  furllier  study  to  deter- 
mine. The  specific  relations  are  quite  differ- 
ent ;  and  I  propose  to  designate  it  for  the 
present  by  the  name  Palaeoplionus  (Js- 
borni.  ahcr  its  discoverer.  A  full  de- 
scription of  the  specimen,  with  illustra- 
tions, will  shortly  be  given  in  a  bulletin 
of  this  museum.  It  is  possible  this 
may  have  been  a  land-animal,  like 
6  the  recent  scorpions,  certainly 
the  natural  inference  would  be 
that  it  was ;  and  the  finding 
of  an  undoubted  stigmata  ia 
one  of  the  ventral  plateit 
of  the  Swedish  specimen 
would  certainly  lend 
strength  to  the  supposi- 
tion. But  on  this  Amer- 
ican specimen. where  one 
end  of  each  of  the  ven- 
tral plates  is  exiK)se<I  to 
view,  the  stigmata  cer- 
tainly ought  to  appear; 
but  it  would  require  ao 
great  a  stretch  of  imagina- 
tion to  see  them,  that  1  pre- 
fer to  leave  them  as  extremely 
doubtful.  There  are,  however, 
along  the  left  side  of  the  liody, 
at  the  junction  of  the  dorsal  with 
the  ventral  plates,  in  what  shonUI 
be  the  flexible  chitinous  membrane 
of  the  four  sligmatic  segments,  what  might  veer 
readily  be  interpreted  as  stigmatic  openings(c); 
but  these  are  so  anomalous  in  their  position 
that  I  have  as  yet  felt  uncertain  of  their  nature, 
and  also  of  the  terrestrial  character  of  the 
animal.  K.  1'.  WiiiTriKLP. 

Amur.  muHQiQ  tiflliiral  bUtory, 
New  York  aiy. 


/ 


AN  EVENING  IN    CAMP    AMONG    THE 
OMAIIAS. 

We  had  just  finished  our  supper  in  the  long 
conical  shadow  of  the  tent;  anil,  the  dishes 
being  disposed  of,  we  settled  ourselves  for  the 
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evening  chat.  VVIiile  Ma-wa-da-ne  was  filling 
his  pipe,  the  other  four  incn  disposed  them- 
selves comfiirlalily  preparatory  to  the  enjoy- 
ment of  the  smoke.  Te-uie-ha,  with  her  usual 
^industry,  li.vl  spread  \\\x>n  her  lap  the  brilliant- 

">red   i)orcupine-quilis  with  wiiicli   she  w.-is 

nbroidering  a  pair  of  moceasons,  while  old 
Me-pe  sat  roclting  to  and  fro,  and  dividing  her 
Attentions  l»etween  the  gay-colored  quills  and 
the  fringe  of  mj'  wrap.  After  the  ceremonial 
round  of  the  pi[>e,  I  said  to  the  men,  — 

"  You  do  your  share  in  this  embroidery, 
since  you  capture  the  porcupine.  Tell  me 
al>out  hunting  them." 

.'Vfler  a  few  moments  of  silence,  a  smile  that 
broadened  into  a  quiet  laugh  stole  over  Ma-wa- 
da-ne's  fat-e  :  then  tightening  his  blanket  about 
his  bent  knees,  and  giving  a  little  shake  of  the 
shoulders  to  settle  himself,  he  began, — 

"  The  porcupine  is  a  great  digger,  and  makes 
a  bole  large  enough  for  a  man  to  crawl  in.  He 
likes  best  to  live  on  the  brow  of  a  sandj-  hill, 
where  there  are  no 'hollow  trees.  We  hunt 
them  with  a  long  crotched  stick.  This  we  thrust 
into  the  hole  until  it  strikes  the  animal ;  then 
we  twist  it  to  snarl  it  in  the  c|uills  and  fur. 
Wlien  we  think  the  slick    is  well  caught,  we 

in  to  pull  gently  to  draw  the  animal  out. 
uelimes  the  stick  loosens,  and  only  the  fur 
cornea ;  then  we  have  to  try  again,  and  get  a 
better  hold.  When  the  animal  is  successfully 
brought  to  the  opening,  we  look  for  his  head, 
and  give  it  a  sharp,  hard  stroke  with  a  stick 
which  we  carry  for  the  purjxjse,  and  so  kill 
him.  We  then  have  to  skin  him,  and  the 
women  take  what  the\-  want  of  the  quills." 

The  smile  had  faded  during  this  pr.ictical  talk, 
but  it  returned  as  Ma-wa-da-ne  resumed,  — 

•'There  were  two  Poncas  who  married  sis- 
I  ters.  The  wives  were  fond  of  embroidery,  and 
usetl  BO  many  porcupine-quills  that  it  was  hard 
to  keep  them  supplied.  One  day  they  were  at 
work,  when  they  discovered  they  would  \-erv 
■con  Ik  out  of  quills,  and  each  wife  began  to 
tease  her  husband  to  go  hunting  for  ])oreiipine. 
The  young  men  were  newly  marrii'd,  and 
wanted  to  please  their  wives  :  so,  after  enjoying 
the  teasing  a  while,  the  men  started,  each  going 
his  own  way  toward  the  sand-hills.  As  one  of 
them  sped  along,  he  noted  near  the  top  of  a 
bill  th«  large  hole  of  a  iKircnpine.  As  he  ap- 
proacbcii  the  opening,  he  saw  that  the  hole  ran 
through  to  the  opjwsite  side  of  the  hill.  He 
his  stick  to  search  for  tlie  lateral 
hoping  to  Hnd  the  animal.  Creeping 
opening  himself,  while  he  was  thus 
•Ogaged,  the  entrance  from  the  opposite  side  of 
Mm  hill  »Iowlj  darkened,  and  he  discerned,  to 


his  consternation,  the  figure  of  a  man.  Not 
knowing  whether  this  apparition  might  be 
friend  or  foe,  he  concluded  to  keep  perfectly 
still.  While  thus  w.itching,  ho  felt  a  8ti<^k  gen- 
tly strike  his  l)reasl ;  then,  with  more  force,  it 
began  to  be  twisted.  He  seized  it  in  his  hands, 
holding  it  firmly,  when  the  holder  of  the  stick 
began  to  pull.  The  man  in  the  hole  allowed 
his  arms  to  be  stretched  forward  a  little,  and 
then  dro])ped  the  stick.  By  repealing  this 
operation,  the  outside  hunter's  enthusi.asni  was 
aroused,  and  he  exclaimed,  '  He  must  be  a  big 
fellow !  ' 

"The  man  in  the  hole  recognized  the  voice  of 
his  brother-in-law,  and  fear  gave  place  to  the 
desire  to  play  a  trick.  After  balHing  the  hun- 
ter for  a  while  longer,  the  man  crept  SI0WI3' 
toward  the  ()i>ening,  keeping  tight  hold  of  the 
stick  as  he  advance<i,  while  the  hunter  kept 
twisting  to  make  sure  of  his  game.  The  en- 
trance reached,  the  make-believe  porcupine 
plunged  suddenl}-  forth,  exclaiming,  '  What 
do  you  watit  ?  ' 

"The  terror-stricken  hunter  dropped  his 
stick,  his  excitement  bcitig  too  great  to  recog- 
nize his  relative,  and  ran  crying,  'Grandfather, 
have  mercy  on  me  !  '  A  sliuulof  laughter  from 
the  'grandfather'  made  the  hunter  turn,  and 
he,  too,  joined  in  the  laugh." 

When  the  merriment  over  the  story  had  sub- 
sided, Sin-da-ha-ha  lemarked,  — 

"  We  catch  rabbits  and  raccoons  and  skunks 
in  the  same  w.iy.  The  skunk  hears  the  hunter 
advancing  ;  and  the  animal  will  sometimes  come 
near  the  entrance  of  his  hole,  and  pound  with 
his  feel,  msiking  quite  a  loud  noise,  liopiug  to 
scare  us.  AVben  we  have  thrust  in  our  slick, 
and  twisted  it  well  in  the  tail,  we  draw  the 
skunk  near  the  entrance  ;  then  we  put  our  .irm 
in  the  hole,  and  grasp  him  tightly  around  the 
hind-quarters,  pressing  the  tail  tirmly  against 
the  body  :  wc  then  draw  him  out,  striking  the 
head  quickly  to  [irevent  the  animal  biting. 
Sometimes  we  lind  eiglil  or  ten  skunks  in  a  sin- 
gle hole,  each  one  of  wliom  will  try  his  charm 
of  drumming  on  Us.  Young  men  like  to  wear 
gaiteis  made  of  tlie  skunk-skin,"  turning,  as 
he  said  this,  to  the  xoungest  member  of  the 
party,  to  whom  I  said, — 

"  You  t«'II  me  a  story  now." 

In  a  few  moments  the  young  man  began,  — 

"  When  I  was  young  [liere  the  old  men 
shouted,  but  the  young  man  with  a  merry 
twinkle  in  bis  eye  went  on],  "  I  was  very  ob- 
serving. One  d.\v  I  was  looking  about  rae, 
near  the  slough  back  of  father's,  when  I  noticed 
a  frog  hop|)iug  very  fast.  .Suddenly  he  stojjped, 
and  picked  up  a  slick  three  or  four  inches  long. 
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and  turned,  holding  it  firmly  in  bis  mouth.  I 
saw  he  was  being  closely  chased  by  a  water- 
snniic  who  tried  to  swallow  the  frog,  but  the 
stick  in  the  frog's  mouth  caught  in  the  jaws  of 
the  snake.  Several  times  the  snake  withdrew, 
and  tried  to  attack  the  frog  from  the  rear  ;  but 
lie  would  jump  arotnid,  and  imnie<liatoly  face 
the  snake  again.  This  happened  several  times  ; 
and  at  last  the  snake  got  tired,  and  slipped  off 
in  the  bushes,  leaving  the  frog  victorious." 

"  Pretty  good,"  said  AVa-ja-pa.  "  I'll  tell 
you  something.  Once  late  in  the  fall.  Badger 
and  I  went  hunting  along  the  Loup  Hiver.  We 
were  afoot.  We  started  up  several  elk,  ran 
tiiem  down,  and  killed  one.  While  I  was 
butchering.  Badger  returneil  to  camp  for  a 
pony  to  bring  in  the  meat.  After  I  ha«l 
skinned  the  animal,  and  piled  the  cuts  of  meat 
on  the  skin,  1  laj'  down  near  by  in  the  tall 
grass,  and  fell  asleep.  I  w.is  awakened  by  the 
sound  of  footsteps.  Rising  cautiously,  I  saw  a 
large  graj-  wolf  standing  near  the  meat.  When 
he  espied  me,  he  began  to  growl,  showed  his 
teeth,  and  all  the  hair  on  his  back  stood  up. 
Taking  my  gun,  I  levelled  it  at  him,  and  shot. 
He  was  a  fine  fellow,  and,  as  he  fell,  I  deter- 
mined to  have  his  skin  at  once.  It  was  the  work 
of  a  few  moments  to  flay  him.  As  I  threw  his 
skin  to  one  side,  the  legs  of  the  wolf  began  to 
twitch,  and  the  blood  to  trickle.  In  a  moment 
the  wolf  was  on  his  feet,  and  walking  olf  with- 
out his  skin. 

"  I  never  have  believed  in  dreams,  orthe  won- 
derful animals  tlie^'  tell  about ;  but,  when  I  saw 
that  wolf  walking  away,  I  felt  uncomfortable, 
but  I  made  up  my  mind  to  shoot  again.  I  did 
80,  and  lie  fell,  and  walked  no  more." 

"When  I  got  there  with  the  pony,"  put  in 
Badger,  "  I  saw  the  jilace  where  the  wolf  was 
skinned,  and  tracked  his  steps  by  his  blood  to 
where  he  lay  dead  from  the  second  shot." 

"  I  remember  hearing,"  said  the  young  man, 
'' Oii-zu-ga-liac  and  his  brotlier  tell  that  once, 
when  they  were  flaying  a  bnffalo-lnill  they  had 
just  shot."  Then,  turnitig  to  me,  he  said, 
•'  You  remember,  we  first  (nit  the  skin  of  a  bull 
down  the  centre  of  the  back,  and  take  ofl"  one- 
half  at  a  time.  Well,  when  the  men  had  one- 
half  the  hide  otr,  up  got  the  buiralo-bnll,  shaking 
his  head  and  staggering  forward.  The  I'nght- 
ened  brothers  ran  away  as  fast  as  their  legs 
could  carry  them.  The  bull  went  but  a  little 
distance,  fell,  and  died.  It  wa.s  some  time, 
liowever,  lM.'forc  the  brothers  could  make  up 
their  mind  to  go  back  and  skin  the  other  side 
of  that  animal." 

GUI  Me-pe  gave  a  twitch  at  my  wrap,  and 
said,  — 


•Can't  you  toll  a  story?" 

"  Yes,"  I  replied,  "  I  will  toll  you  about  a 
black  hen  I  once  had.  A  friend  sent  me  a  pres- 
ent of  a  pair  of  guinea-fowl.  Bj-  and  by  Uie 
guinea-hen  began  to  lay  ;  and.  as  I  wanted  to  hv 
suiX!  to  raise  some  fowl,  I  put  ten  of  li> 
under  a  little  black  hen.  She  sat  patien 
three  weeks  (the  time  it  takes  chickens  to  hatch), 
but  she  had  to  wait  another  week  for  the  guinea- 
chicks.  When  they  came  out,  —  little  sleek 
brown  things  with  yellow  legs.  —  the  hen  was 
\cty  happy.  But  she  was  soon  a  troubled  hen ; 
for.  when  she  clucked  anil  bustled  and  scratched 
for  them,  they  all  darted  away  and  hid.  In 
her  astonishment,  as  she  stoo<l  silently  lookiug 
for  them,  they  would  gradually  creep  back. 
Then  she  would  cluck  and  scratch  .igain,  desir- 
ing to  give  them  something  gooii  to  eat ;  but 
awa}'  would  dart  the  chicks,  leaving  the  ben 
alone.  After  several  such  experiences,  the 
hen  evidentlj-  thought  it  was  the  clucking  that 
scared  them  :  so,  .as  she  walked  along  with  her 
brood,  she  would  scratch,  but  make  no  sound. 
Still,  every  time  she  scratched,  the  chicks  shot 
off  and  hid.  Then  she  thought  a  second  time, 
and  determined  to  cluck  and  call  them,  but 
not  to  scratch.  This  suited  the  little  guineas, 
and  ever  after  that  the  black  hen  and  her  ten 
guineas  walked  among  my  flowers  and  vegets- 
ble-garden,  doing  no  damage." 

"  I  have  heard  white  men  say  hens  have  no 
sense,"  said  Wa-ja-pa ;  "but  your  hen  knew 
something.  Of  all  the  animals.  I  like  the 
beaver  best.  He  is  most  like  a  man.  He 
plans  and  works  and  builds." 

"You  wanted  to  see  an  artichoke:  there  is 
one,"  said  the  young  man.  tossing  the  little 
brown  root  into  my  lap.  "  Yesterday  evening 
I  found  a  field-mouse's  nest,  and  he  ha<l  st^jreii 
many  artichokes.  I  went  hack  to-daj-  to  gel 
you  some ;  l)ut  the  niou.se  had  been  busy  all 
night,  transferring  his  stores  to  a  secret  place. 
Althongh  I  tracked  him.  it  was  too  bad  to  rob 
the  little  fellow  :  so  I  only  took  one  for  yoo." 
I  dropped  the  root  into  my  purse,  whei-o  it  He* 
to  the  present  d.ay.  A.  C.  PYetchek. 


THE   MEXICAN  AXOLOTL,  AND  ITS  SUS^ 
CEPTIIilLITY  TO  TRANSFORMATIONSA 

TuK  prolonged  researches  of  Miss  Marie  tob 
Chauvin  ou  the  biological  relations  of  the  amphlhlwii 
have  led  to  most  iiilijrt'sliiig  ri»siilts  coiiceruiug  iJie 
irnnsforniability  nf  the  Mexican  axolotl.  The  oliwr- 
valions  published  by  I  his  lady  ten  yoars  ago  proved 
thai  under  certain  conditions,  and  liy  certain  ireftl- 

>  From  the  Journal  0/  iclmct,  June.  IStt. 
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It  t<  possible  to  convert  the  aqualic  axolotl, 
Init  by  nit!iii5  of  gills.  Inlo  the  terrestrial  Ani- 
na,  nrliidi  breathes  by  means  of  lungs.     Indi- 

diflerences,    however,   came   to    light   which 

ileJ   further  inquiry.      This   has    accordingly 

4rrie<l  ocit,  an<l  Miss  von  Chauvin  now  lays  her 

•  Ir.ns  li^fnre  the   public  in    the  ZeiUchrift  fir 

'.  r  zonlogie. 

f»an<l  that  younger  specimens  could 
e  easily  transformed  than  older  ones;  but  even 

iiiilividuals  of  the  same  age  great  differences 
a  light,  depending  upon  the  manner  of  irent- 

TUiis  axolotis  can  be  more  readily  converted 
inblystnintw,  if  they  are  kept  in  water  contaiu- 
le  air.  .vid  are  thus  comi>elled  to  come  more 
iliy  to  the  surface,  nnd  U)  breathe  with  their 

Others,  kept  in  richly  aerated  water,  obtained 
siency  of  air  (bmugh  their  gills,  and  were,  in 
uenc^  lesi  readily  converted.  It  appeared. 
',  that  It  is  merely  requisite  to  apply  any  exler- 
lt{iuUinn  towards  transformation  up  to  a  certain 
■flevclopment,  and  that,  when  this  has  been 
Bbe  animals  arrive  at  the  higher  form  witli- 
rfbrtlier  interference. 

priiiit  nf  time  when  the  axolotl  has  arrived  so 
"iHirphosis  as  to  have  totally  lost  the 
^  in  water  does  not  coincide  with  the 
iun  of  the  gills.  On  the  contrary,  the  most 
ib»er\°atlons  prove  that  the  power  of  (he  axolotl 
in  water  may,  under  certain  circumstances,  be 
■1  for  a  long  time  in  individuals  which  have 

completely  adapted  to  a  terrestrial  life,  and 
Sjppe-ars  after  the  first  moulting.     Various  ex- 

twilh  axolotis  which  had  passed  through 
proved  indubitably  that  a  mluni  to  their 
e  liad  become  impossible  :  they  completed 
etaraorphosis,  even  though  all  possible  means 
ken  for  its  prevention.  On  the  otiier  hand, 
s  which  h:id  lived  for  months  in  damp  moss, 
\A  breatlied  with  their  lungs  but  had  not 
d  itieir  skins,  felt  completely  at  home  as  soon 
were  returned  to  the  water, 
surprising  fact  induced  Miss  von  Chauvin  to 
«  further  experiments  on  the  adaptive  power 
axolotl.  anil  in  p.irticular  to  attempt  by  suit- 
eatment  a  re|)e«ted  transformation  of  these 
c?  from  the  lower  to  the  higher  stage,  and 
back  again  to  the  lower.  This  interesting 
neat  has,  in  fact,  been  carried  out  with  a  suc- 
result. 

loiit  entering  upon  an  account  of  tlie  means 
e  precautions  used,  or  a  description  of  the  varl- 
igcsof  tnuisforraatlon,  we  pass  at  once  to  the 

Urtl'jtJ  lived  altogether  for  three  years  and  a 
The  first  fifteen  months  it  spent  naturally,  and 
II  any  Interference,  in  the  water;  its  develop- 
ifu  llteii  artificially  accelerated,  and  in  twelve 
w»«  transformed  into  a  lung-breathing  animal ; 
n  lived  on  the  land  for  fifteen  and  a  half 
*:  l(  was  next,  during  the  lapse  of  six  Amys, 
It  back  ti>  the  water,  where  it  spent  three  and 
'  nuNitlii;   in  the  space  of  eleven  days  It  was 


again  so  modified  that  It  could  once  more  live  on 
the  land,  where  it  remained  fur  rather  more  than  six 
months,  up  to  its  death. 

The  power  of  adaptation  to  a  change  of  medium 
was  so  distinctly  marked  in  thi«  animal,  and  was 
maintained  for  sucti  a  length  of  time,  that  Miss  von 
Chauvin  instituted  a  further  experiment  with  axo- 
lotis, with  the  object  of  interrupting  at  pleasure  the 
metamorphosis  of  these  creatures,  and  suspending  It 
for  years,  and  subsequently  testing  their  adaptability. 
For  this  purpose,  served  five  axolotis,  each  about  six 
anil  a  half  months  old.  in  which  the  development  of 
llie  lungs  was  easily  so  far  accelerated  that  they  could 
live  on  the  land.  At  this  stage  the  further  metamor- 
phosis was  suspended  by  a  low  terai)erature,  and  by 
being  placed  during  the  night  in  water.  Nevertheless, 
in  one  specimen  there  occurred  quite  unexpectedly, 
after  the  lapse  of  fourteen  months  and  twenty-two 
days,  the  first  moulting,  followed  by  the  further  con- 
version into  the  Amblyslonia  form.  The  four  others 
were  kept,  however,  for  three  years  and  two  months 
in  the  st.ite  of  suspended  metamorphosis.  After  the 
expiration  of  this  time,  the  attempt  was  made  to  con- 
vert two  of  them  back  into  axolotis,  while  two  olliers 
were  to  pass  on  fully  into  the  Amblystoina  stage. 
Thereaultof  this  experiment  was  affirmative.  The 
first  two  specimens  reverted  to  axolotis:  of  the  latter 
two,  one  died,  while  the  other  became  a  perfect 
Amblystoma. 

The  three  experimental  subjects,  whose  metamor- 
phosis waa  arrested  on  Nov.  8,  1879.  were  in  good 
health  in  October,  1884,  in  spite  of  the  most  arbitrary 
interference  with  tbeir  natural  course  of  develop- 
ment. The  Amblystoma  was  indeed  smaller  than 
those  which  had  been  transformed  previously;  but  it 
was  nevertheless  very  active  and  greedy,  and  quite 
conveyed  the  impression  of  ahealthy,  well-developed 
animal.  In  the  two  axolotis  also,  the  arrest  of  the 
metamorphosis  remained  without  injurious  consc- 
(juences.  They  are  well  developed,  and  feel  quite  at 
home  in  their  element.  They  can  be  distinguished 
from  normal  axolotis  merely  by  a  somewhat  smaller 
size,  and  by  a  less  luxuriant  development  of  the 
external  gills. 

The  results  of  these  experiments  show  bow  ex- 
ceedingly great  is  the  Influence  of  the  surrounding 
nieiliuin  upon  the  organism  of  animals.  Of  the 
most  important  ajrents,  air.  water,  and  heat,  the  last 
possesses  intiuliitably  the  greatest  power  over  the 
nature  of  tlic  an'tiaal;  and  next  after  it  comes  the 
character  of  the  medium  in  which  the  animal  is  com- 
pelled to  live.  The  external  conditions  of  life  can 
transfonn  the  nature  of  an  animal  either  by  a  sudden 
metamorphosis  or  by  protracted  action;  Imt,  in  op- 
position to  all  these  external  agencies,  there  stands  a 
|)0wcrful  induence  seated  within  the  animal,  and 
acquired  by  inheritance,  which  can,  indeed,  be  modi- 
fled  to  a  certain  degree,  but  never  entirely  suppressed. 
This  circumstance  explains  both  the  many  individual 
fluctuations  in  the  result  upon  perfectly  identical 
treatment,  and  the  want  of  success  of  so  many  ex- 
periments. 
Miss  von  Chauvin   points  out  that  the  cases  of 
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'neotenism'  (persistence  of  embryonal  forms)  re- 
cently observed  among  tbe  Urodela  find  at  least  a 
partial  explanation  in  the  artificial  transformation  of 
the  axoloti  as  here  described :  for  it  has  been  shown 
that  the  tendency  to  continued  development  can  be 
suppressed  by  suitable  influences ;  and  such  influences 
may  make  their  appearance  naturally,  and  involre  a 
persistence  of  the  larval  condition. 

The  importance  of  this  series  of  InTcstigations  on 
the  primitive  transit  of  tbe  vertebrates  from  the  water 
to  the  land  has  been  already  pointed  out.  It  must 
not  be  forgotten  that  the  remarkable  tenacity  of  life 
of  the  amphibians  is  a  capital  element,  both  in  such 
natural  transit  and  in  the  successful  result  of  the 
experiments  described.  With  insects  the  case  is 
very  different:  their  metamorphosis  has  in  certain 
cases  been  suspended,  both  naturally  and  experi- 
mentally; but  all  attempts  which  we  have  made  to 
induce  the  reversion  of  an  insect  to  a  larval  condition 
have  so  far  miscarried. 


HAS  MAN  A    TAILt 


Has  man  a  tail  ?  It  is  a  question  under  dispute. 
Anatomists  have  failed  to  agree  as  to  what  consti- 
tutes a  true  tail.  A  tail  is  generally  imderstood  to 
be  a  distinct  posterior  prolongation  of  the  body,  con- 
taining a  greater  or  less  number  of  vertebrae.  This 
at  once  excludes  all  the  cases  of  a  caudal  appendix 
of  a  fleshy  character,  such  as  are  found  among  the 
rarer  abnormalities  of  human  structure.  Where  does 
the  tail  end  in  front?  The  comparative  anatomist  is 
obliged  to  designate  all  the  vertebrae  behind  the  sa- 
crum as  caudal ;  so  that  we  are  led  to  the  conclusion 
that  the  four  or  five  vertebrae  of  the  human  coccyx 
constitute  a  true  though  not  a  protuberant  tail.  In 
the  embryo,  however,  during  the  second  month  of 
gestation,  the  coccyx  does  form  a  distinct  conical 
projection,  which  properly  answers  to  all  tbe  require- 
ments of  a  true  tail;  so  that  there  can  be  no  question 
that  man  has  a  genuine  though  rudimentary  tail,  —  a 
survival  from  his  simian  ancestors. 

But  as  man  is  descended  from  long-tailed  animals, 
we  ought  to  find  evidence  in  the  human  embryo  of 
additional  vertebrae.  Professor  Hermann  Fol  of  Ge- 
neva has  shown  {Compten  rendu*,  1885)  that  this  is 
the  case.  He  has  found,  that,  besides  tbe  thirty-three 
or  thirty-four  vertebrae  which  persist  into  adult  life, 
there  are  other  temporary  ones.  In  an  embryo  five 
and  six-tenths  millimetres  (about  twenty-five  days), 
Fol  found  only  thirty-two  vertebrae:  Prof.  W.  Ills 
had  found  thirty-three  vertebrae  in  an  embryo  a  little 
larger,  —  seven  millimetres.  This  led  Fol  to  suspect 
that  there  might  be  a  still  further  increase,  although 
in  the  adult  there  are  only  thirty-three  or  thirty-four 
vertebrae.  He  examined  two  embryos  of  eight  or 
nine  millimetres.  One  of  them  was  divided  into  a 
series  of  three  hundred  and  twenty  sections,  and 
every  section  was  drawn  with  a  camera  lucida.  Upon 
counting  up  the  series,  it  was  found  that  there  were 
thirty-eight  vertebrae.  Comparison  with  other  em- 
bryos satisfied  Fol  that  this  condition  was  perfectly 


normal.  With  the  exception  of  the  last  two,  all  the 
caudal  vertebrae  had  a  blastema  like  their  anterior 
fellows.  The  last  two  segments  were  Indicated  only 
by  the  perfectly  distinct  muscular  segments  (myo- 
tomes). The  extremity  of  the  tail  was  formed  solely 
by  the  medullary  tube,  covered  only  by  tbe  skin. 
The  notochord  extended  almost  to  the  end.  The 
terminal  vertebrae  have  only  an  ephemeral  existence. 
In  embryos  of  twelve  millimetres  (six  weeks)  the 
thirty-sixth  to  thirty-eighth  vertebrae  have  fused  into 
a  single  mass.  In  embryo*  of  nineteen  millimetres 
the  last  five  vertebrae  have  apparently  foaed  to  make 
the  permanent  thirty-fourth.  C.  S.  M. 


ETHNOGRAPHY  OF  ANTARCTIC 
AMERICA. 

No  inhabited  land  is  found  within  the  antarctic 
circle ;  and  the  title  which  the  learned  '  secretary- 
general  of  the  ethnographic  institution '  of  France 
has  given  to  his  memoir  may  therefore  seem  not 
strictly  warranted.  But,  in  the  more  general  sense 
in  which  '  arctic '  is  applied  to  climate  as  synonymous 
with  'wintry,'  the  epithet  'antarctic'  is  sufficiently 
appropriate  to  the  only  region  of  the  southern  hemi- 
sphere in  which  the  climate  is  severe  enough  to  exert 
a  controlling  effect  on  the  habita  and  character  of  the 
people. 

Two  years  ago  a  little  group  of  Fuegians,  compris- 
ing four  men,  four  women,  and  three  children,  were 
brought  to  Paris,  and  placed,  as  so  many  anthropo- 
logical exotics,  in  the '  Oarden  of  acclimation.'  There 
they  remained  for  several  weeks,  and  were  visited, 
of  course,  by  many  men  of  science.  M.  de  Lucy- 
Fossarieu  had  already  made  a  study  of  the  tribes  and 
languages  of  California,  and  naturally  did  not  n^ect 
tbe  opportunity  of  examining  the  natives  of  this 
more  peculiar  and  Ims  known  region.  He  saw  them 
frequently,  and  gained  much  novel  information, 
which  considerably  modified  the  opinions  previously 
entertained  respecting  this  people.  He  was  led  to 
examine  the  works  of  earlier  observers  from  the  time 
of  Magellan  to  our  own,  and  to  gather  from  their 
descriptions,  combined  with  his  own  observations,  a 
view  as  complete  as  can  now  be  attained  of  the  eth- 
nology of  the  southern  extremity  of  our  continent. 
Such,  it  appears,  was  the  origin  of  this  memoir,  for 
which  students  of  science  are  under  great  obligations 
to  the  author.  It  displays  in  a  marked  degree  the 
qualities  of  clearness  of  statement,  and  accuracy  of 
deduction,  which  distinguish  the  works  of  the  best 
French  investigators.  A  summary  of  Ita  contents, 
with  some  additions  derived  from  personal  observa- 
tion of  the  country  and  the  people,  will  serve  to  show 
the  importance  of  the  conclusions  which  the  latest 
evidence  tends  to  establish. 

The  Klo  Negro,  a  navigable  stream  of  consIdenMs 
length,  divides  Patagonia  proper  from  tbe  tarritoriti 
of  the  Ai^entine  Kepublie.    From  thla  ilv«r  to  thi    * 
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Straits  of  Magellan,  llie  country  is  iiihabitp<l  by  two 
distinct  races.  — llieTehuiliches,  or  true  Patagonians, 
who  roam  over  the  vast  and  arid  plains  and  uplands 
stretrhlug  east  of  the  Andes  to  the  Atlantic;  and  the 
Arniicanians,  wlio  possess  the  strip  of  broken  and 
rugi^ed  cojiM-land  lyini;  between  that  mountain  chain 
and  the  Pacific.  Tlio  languages  of  the  two  races 
belong  to  the  polyjynthelic  or  iucorporatlve  class, 
but  otherwise  difTi-r  totally,  both  In  grammar  and  in 
vocabulary.  A  like  general  resemblance,  with  an 
e<|ually  marked  differentiation  in  special  traits,  is 
noted  in  their  other  characteristics,  physical  and 
moral.  The  Araucanlans,  or 'Chileno'  Indians,  are 
well  known,  and  have  often  been  described.  They 
.Jtre  ft  people  of  medium  stature,  well  formed,  and 
lln  their  features  and  color,  as  well  as  in  their 
Br  and  habits,  the  typical  characteristics  of 
American  Indians.  Their  energy  and  unconquerable 
valor  have  made  them  famous;  nor  only  so,  but,  in- 
fused into  their  half-breed  kindred,  the  Chilian  peo- 
ple, these  qualities  seem  destined  to  secure  to  that 
nation  the  headihip  of  the  Soulli-American  republics. 
The  Tehuiliclies  belong  to  what  D'Orbigny  has 
termed  the  Pampean  race.  Their  congeners,  along 
with  some  wandering  tribes  of  Araiicanian  origin, 
are  spread  over  the  immense  treeless  plains  of  the 
Argentine  Confederacy.  From  them  the  Tehuiliche^, 
or  proper  Patagonians,  differ  mainly  in  the  ]>eculiar 
traits,  bo<lily  and  mental,  which  they  owe  to  the 
nature  of  the  country  they  inhabit.  Tliis  is,  for  the 
most  pari,  little  better  than  a  stony  desert,  in  which 
a  tree  is  seldom  seen,  and  only  a  scanty  herbage  here 
and  there  struggles  in  to  existence  through  the  shingle 
wlilch  covers  the  surface  of  the  land.  Some  lakes 
are  found,  mostly  brackish;  and  a  few  rivers,  fed 
by  the  snows  of  the  Andes,  traverse  the  country, 
and  empty  Into  the  Atlantic.  This  monotonous  and 
forbidding  region,  an  antarctic  Sahara  larger  than 
France,  haa  a  |>opulation  of  nomads  wh<'se  number  is 
I  supposed  not  to  exceed  ten  thousand  souls.  Eachin- 
I  dividual  hiLs  therefore  a  space  of  more  than  twenty 
square  miles  from  which  to  derive  his  subsistence. 
I  Their  food  is  alt^>gelher  animal.  Guanacoes  and 
I  ostriches  wander  over  the  boundless  plains.  The 
i  Indians,  on  their  fleet  horses,  run  them  down,  and 
then  capture  them  readily  with  their  favorite  weap- 
on, the  well-known  IxiUm.  Two  balls  of  stone,  or 
.  hardened  earth,  enclosed  in  leather,  held  together  by 
.  thong,  are  whirled  around  the  head  of  the  pursuing 
[borscman,  and  then  launched  with  such  force  and 
imcy  as  tn  strike  down  an  animal  at  the  distance  of 
f  "  il».     Horse-flesh  also,  in  recent  times,  enters 

\u  the  Patagoiiiau  diet.     Like  the  Eskimo 
L.-i(i  i.iher  tribes  of  tlie  far  north,  these  natives  are 
fcMid  of  fatty  substances,  which  they  frequently  devour 
r.     Their  strong  food,  of  which  there  is  rarely  any 
k.  and  their  hal>iLs  of  constant  movement  in  the 
'  r  a  climate  severe  but  not  inclement, 
••■  and  robust  liodies.     The  tales  of  their 
'    '  told  and  OS  frequently  denied, 
II  'd  Is  this  memoir,  and  with 
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times,  liy  dillerentjobservers,  of  many  Individuals  in 
various  parts  of  Patagonia.  The  result  is  that  the 
mean  stature  of  adults  (of  both  se.ves,  it  would  ap- 
pear) is  found  to  be  about  1.78  metres,  or  five  feet  ten 
inches  English.  "  This  mean,"  remarks  the  author, 
"  may  seem  rallier  low;  but  if  we  compare  it  with 
that  of  France,  which  is  only  1.85  metres  (about  five 
feet  five  inches),  and  if  we  consider  that  fur  all 
humankind  the  statistics  give  only  1.70 metres  (rather 
less  than  five  feet  seven  inches),  we  shall  perceive 
that  this  figure  reprejicnts  in  reality  a  very  lofty 
stature,  and  makes  the  Patagonians  the  tallest  race 
of  men  now  existing."  Men  of  six  feet  French  (six 
feet  thrae  and  a  half  inches  English)  are  common 
among  them;  and  occasionally  one  is  found  who 
reaches  two  metres,  or  six  feet  six  and  a  half  inches. 

This,  however,  is  not  ail.  The  Patsgonian.  in  the 
upper  part  of  his  body,  isof  ahugebuild.  llislruuk 
and  head  are  large,  his  chest  broad,  bis  arms  long 
and  muscular.  On  horseback,  he  seems  far  above 
the  ordinary  size  of  man.  When  he  dismounts,  liow- 
ever,  it  is  seen  that  his  legs  are  disproporlion.itely 
short  and  slender:  tliey  frequently  bend  outward. 
His  walk  is  heavy  and  lumbering.  These  are  the 
well-known  peculiarities  which  are  found  in  the 
Tartars,  and  in  all  races  of  men  who  spend  most  of 
their  time,  like  the  Patagonians,  on  horseb.<ick.  But 
it  is  only  a  little  over  two  centuries  since  the  horse 
was  introduced  into  this  region.  The  natives  who 
were  first  seen  chased  the  swift  guanaco  and  ostrich 
over  their  immense  plains  on  foot.  Such  activity 
required  long,  straight,  and  muscular  legs.  It  Is  not 
too  much  to  suppose  that  the  total  change  in  their 
habits  of  life,  which  has  occurreil  since  they  became 
a  nation  of  horsemen,  has  detracted  at  least  two 
inches  from  their  stature.  Adding  these  lost  inches 
to  their  present  height,  we  recover  the  giivnts  who 
sslonifthed  the  companions  of  Magellan,  and  vindicate 
the  narratives  which  later  writers  have  discredited. 
We  gain  also  a  notable  evidence  of  the  influence  of 
natural  causes  in  modifying  the  physical  character- 
istics of  men. 

Tlie  moral  qualities  of  the  Patagonians,  as  depicted 
by  the  author,  are  equally  in  harmony  with  their  sur- 
roundings. Their  tribes,  scanty  in  numbers  and 
widely  scattered,  rarely  come  into  collision:  wars 
are  consequently  infrequent.  The  more  violent  pas- 
sions are  seldom  aroused.  They  are  neither  vindic- 
tive nor  cruel.  Their  women  are  well  treated.  Like 
the  men,  they  are  gooit  riders,  and  arc,  like  them,  tall, 
strong,  and  brave.  If  need  be,  they  take  part  in  fight 
beside  their  husbands  and  brothers.  Cliildren  are 
the  objects  of  singular  tenderness.  A  whole  lrib« 
has  been  known  to  shift  its  location  merely  to  satisfy 
the  caprice  of  a  child.  The  severe  trials  of  their  en- 
durance to  which  youths,  on  arriving  at  maturity,  are 
subjected  among  the  fighting  tribes  of  the  north,  are 
unknown  among  these  peaceful  nomads  of  the  far 
south.  It  Is  liardly  necessary  to  say  that  slavery  does 
not  exist  among  them,  and  liuman  sacrifices  are  un- 
heard of.  Horses,  in  modern  times,  are  fre<|uently 
killed  over  the  graves  of  their  dead  masterf,  aiul  are 
sometimes   offered    in   sacrifice   to    their   divinities; 
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but  the  more  usual  offering*  are  the  clothing  and 
other  wares  which  form  theirslmple  houitehulil  wealth. 
These  are  usually  huM^  11  pun  trees,  which,  perhaps  from 
their  rarity,  nre  Jeciiied  to  have  a  sacred  character. 

Leaving  lhc«e  gentle  giants,  we  cross  the  .Straits  of 
Magellan,  and  encounter  what  seems  at  first  view 
to  be  a  very  different  people.  Voyagers  who  hare 
touched  HI  Tierra  del  Knego  have  been  accustomed  to 
represent  the  natives  as  a  hideous  race,  dwarfish  and 
repulsive  in  ap|<earance,  and  degraded  In  mind  and 
morals  almost  to  the  level  of  beasts.  This  represen- 
tation, in  our  author's  view,  is  not  a  just  one.  Ac- 
curate measurements  show  that  the  average  stature  of 
the  Fuegians  somewhat  exceeds  five  feet  five  inches 
English;  which,  the  author  reniarl<s,  actually  sur- 
passes a  little  that  of  the  Araucanians.  This  aver- 
age, of  course,  includes  both  sexes.  Their  squat 
appearance  is  due  to  their  mode  of  sitting,  in  their 
canoes  and  their  small  dwellings,  with  their  legs 
doubled  under  them.  The  limbs,  retained  loug  in 
this  compressed  position,  become  thin  and  bent. 
Otherwise  tlie  men  are  well  formed,  with  broad 
chests  and  strong  arms,  and  tlieir  features  are  not 
particularly  unsightly.  A  large  face,  rather  round 
than  oval;  prominent  cheek-bones;  a  forehead  wide 
and  low;  projecting  brows;  eyes  small,  blacic,  bright, 
and  restless;  a  short  but  nearly  straiicbt  nose;  a  wide 
mouth  with  thin  lips  and  strong  white  teeth,  —  com- 
pose a  visage  somewhat  of  the  Tartar  cast,  not  liaud- 
some  certainly,  but  not  specially  forbidding. 

Their  nourishment  is  drawn  mainly  from  the  sea, 
with  some  variety  from  land-birds,  and  from  penguins 
and  other  water-fowls.  They  spend  much  of  their 
time  in  their  canoes,  which  are  ingeniously  made  of 
birchbark.  The  smallest  are  fashioned  from  a  single 
piece  taken  entire  from  the  tree,  while  the  largest 
are  composed  of  five  or  more  pieces  skilfully  sewn 
together,  and  caulked  with  a  species  of  resin.  The 
large  canoes  are  sometimes  fifteen,  and  even  twenty 
feet  lung.  For  transportation  the  pieces  can  be  taken 
apart,  and  at  the  end  of  the  portage  can  readily  be 
rejoined  and  the  caulking  renewed.  They  usually 
carry  a  small  lire  at  the  liottom  of  the  canoe,  on  a 
hearth  of  hardened  clay.  Their  weapons  and  means 
of  procuring  food  are  the  lance  and  sling,  the  harpoon, 
and  the  liow,  the  latter  unknown  to  their  Patago- 
nian  neighbors.  The  Fucglau  bow  is  by  no  means 
the  child's  pl.iything  which  some  voyagers  have 
deemed  it,  who  probably  never  saw  it  in  use.  One 
of  the  Fueglatis  in  Paris  could  send  an  arrow,  with 
simply  a  shariwned  point  of  wood,  through  a  board 
one-fourth  of  an  inch  thick  at  the  distance  of  seven- 
teen yards.  Another  arrow,  discharged  at  the  same 
distance,  was  buried  so  deeply  in  a  tree  that  it  could 
not  be  withdrawn  without  breaking.  These  arrows 
are  usually  pointed  with  flint,  or,  where  it  can  be 
obtained,  with  glass.  In  the  manufacture  of  these 
points,  they  display  much  skill.  The  only  instrument 
empinyed  is  a  long  and  narrow  l)onc.  Tlie  workman, 
holding  this  bone  in  his  right  hand,  takes  in  his  left 
the  bit  of  flint  or  glass,  which  he  presses  firmly  on 
his  kn>  e,  and  rasps  violently  with  his  implement, 
striking  off  a  smail  fragment  at  every  blow.    Thus 


breaking  aw.iy,  bit  by  bit,  tite  edges  of  the  objfd 
which  he  holds,  he  brings  it  to  the  desired  stupt 
Twenty  minutes  ordinarily  suffice  to  complete  tbe 
arrow-head.  In  all  their  other  arts,  of  which  ihej 
have  not  a  few,  tlie  Fuegians  show  the  same  •jiiidt- 
ness  and  ingenuity.  They  have  no  pottery;  hut  lb»y 
make  rush  b.Yskcls.  drinking-vesseis  of  leather  or  of 
bark  sewn  water-tight,  and  little  bags  made  of  bladiler, 
in  which  they  carry  their  paints  and  their  tinilM. 
There  is  nothing  in  all  this  which  seems  to  iudiau 
in  these  natives  any  intellectual  inferiority  to  ths 
other  aborigines  of  this  continent. 

The  author  holds  that  the  Fuegians  are  mainly  of 
the  Araiicaiiian  race,  but  the  scanty  specimen  wiilrli 
he  gives  of  the  language  of  tho>e  wbum  he  saw  seenu 
rather  to  connect  them  with  the  eastern  Patagonlans, 
This,  however,  is  a  subject  for  future  itivestigatlon. 
What  is  clear  is,  that  the  difference  Vtetween  them  anil 
their  northern  neiglibors  is  due  simply  tu  tlie  diffe^ 
ence  in  their  position  and  surroundings.  Inhabiting 
a  broken  country,  — an  ftrchipelugo  composed  partlf 
of  marshy  plains,  and  partly  of  rugged  niounlalns;  i 
region  deluged  by  almost  incessant  rains,  and  swept 
by  frequent  and  violent  storms,  —  they  have,  of 
necessity,  ceased  to  be  hunters,  and  have  become  a 
race  of  fishermen,  deriving  a  scanty  and  precarioni 
subsistence  from  the  tempestuous  seas  which  encircle 
them.  Scattered  in  small  bands,  composed  each  <>f  s 
few  families,  they  have  no  occasion  for  chiefs,  or  for 
a  regular  form  of  government.  In  this  respect  the; 
resemble  the  Eskimo;  and,  like  them,  they  retain,  In 
spite  of  this  isolation,  some  of  the  best  qualille>i  of 
social  man.  They  are  pacific  in  temper,  are  fond  «t 
their  children,  ,ind  hold  age  in  much  respect.  Like 
the  Eskimo,  when  brought  to  a  civilized  country,  thcj 
display  an  intelligence  and  a  good  dis|)O8iti0Q  irhicll 
surprise  and  gratify  tlieir  hosts. 

Every  now  and  then  we  receive  accounts  of  saTagea, 
who.  In  inlellect  and  moral  qualities,  as  well  as  iB 
aspect,  are  but  little  above  the  brutes.     Unscienliic 
observers,   imbued   with    the  pride  of  race  and  the 
prejudices  of  civilization,  or  theorists  viewing  every 
thing  through  the  colored  rae<Iiura  of  an  hypolhesll. 
who  cast  upon  these  savages  a  hasty  glance.  pronounM 
them  to  be  a  sort  of  connecting-link  between  nuui 
and  the  lower  animals.    These  unfortunate  cre«ture» 
are  found  at  one  time  in  .Australia,  at  another  in  tilt 
Andaman  Islands,  and  again  in  South  Africa.     Some- 
times they  are    Negritos   in  the  East-Indian  archi- 
pelago, and  sometimes  Botocudos  in  Brazil.     Then 
comes  the  patient  missiim.iry,  or  the  discerning  and 
impartial   man  of  science,    like   the   author  of  Ihl) 
memoir,  and  enables  us  to  see  that  these  despised  br- 
ings are  simply   men  of  like   nature   and   capacllie* 
with  ourselves  —  restricted  and  hampered,  of  coun«, 
by  their  environment,  hut  capable,  under  Iwtter  su- 
spices,  of  rising  to  the  s.ime  level  of  enliglltenmen^ 
which  lias  been  attained  by  the  more  favored  races. 
The  important  truth  embodied  in  the  motto  of  th» 
.Soci<5t^  d'eihnographie  (surrounding  thre.-  figures  of 
different   race-types)  —  '  Corpore  divmi,  »pd  men^ 
lumine  fratrex'  —  is    strikingly    illustrated    by    lh» 
facts  set  forth  In  this  valuable  essay.        O,  IIalb. 
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ASTRONOMICAL  NOTES. 

Stxcx  the  resignallon  of  J.-C.  Hoiizeau  aa  director 
I  of  lh«  Koyal  obserratory  of  Bnicsels,  the  ninnagetiieiit 
of  its  affairs  has  been  in  the  hiiixlft  of  a  (-oinmission 
consisliiig  of  Liogre,  Mailly,  and  Sias.  Mr.  F.  Folie, 
of  the  university  of  Li^ge,  has  iatciy  been  app<>ialed 
Uie  director  of  the  observatory. 

The  journal  Ctrl  et  terre  claiins  for  Royers.  a  Bel- 
^an  engineer,  the  credit  of  tlie  firvt  suggeittion  of 
the  device  now  known  as  the  •filiating  dome,"  of  tlie 
form  lately  built  for  the  ob^ervatory  at  Nicf,  France. 
Koyer's  connection  with  the  subject  dates  from  llie 
year  1S80,  while  letters-patent  were  issued  to  a  well- 
luiown  American  engineer,  covering  a  device  much 
the  same  In  principle,  as  long  ago  a^  1803. 

The  bi-annual  meeting  of  the  Aelronoinische 
gesellscbaft  of  Leipzig  will  this  year  eommence 
on  the  I'.tlh  of  August,  and  continue  several  ilays. 
Several  American  members  of  the  society  will  be 
present  at  the  session,  and  among  them  Professor 
Jffwconib,  who  is  now  making  a  tour  of  the  north 
European  observatories.  The  society  meets  this  year 
at  Geneva. 

We  learn  from  Tlie  obnervatory  that  a  very  lauda- 
ble effort  at  teaching  the  general  public  astronomy  is 
being  made  in  Christian ia.  An  optician.  A.  Olsen, 
erected  a  great  refracting  telescope  in  the  Royal 
For  a  small  fee,  any  one  can  observe  the 
AesUal  liodies  with  this  instrument,  and  receive 
iustniclion  and  explanations  of  their  nature.  The 
interior  of  the  pavilion  in  which  the  telescope  is 
mounted  is  hung  with  celestial  charts  and  diagr.-ini8, 
also  views  of  the  sun,  moon,  and  planets  for  facili- 
tating the  study  of  the  various  objects.  This  tele- 
tcopc  is  said  to  be  the  fifth  in  size  at  present  in 
existence,  and  its  cost  waa  nearly  ten  tliousand 
dollars. 

In  77ie  vhservatory  for  .Tuly,  Prof.  E.  C.  Pickering 
of  the  Ilarvaixl-oollege  observatory  publishes  the  re- 
■ulta  of  photometric  observations  of  Ceres  (P.  Pallas 
®,  and  Vesta  ®,  with  the  meridian  pholoniPlrrs  of 
Uie  observatory.  For  Ceres,  the  mean  nsull  for 
nine  observations  is  7.71  ±  0.05  magnitude  ;  and  for 
Pallas,  a.'ht  ±  0.02.  These  observations  were  made 
In  .\pri]  and  May  of  the  present  year,  while  iu  1880- 
S2  observations  of  Vesta  wrre  made  which  gave  the 
rftult  0.47  ±  0.04  as  the  magnitude  of  the  planet  for 
mean  op{>oBitlon. 

Ill  adillilon  to  minor  matters,  the  last  annual  report 
of  Prof.  C.  Priti'bard,  the  Savilian  professor  of  as- 
tronomy al  the  Oxford  university  observatory,  states 
that  the  mrinoir  on  the  evidences  of  mutiuil  gravita- 
tion among  the  components  of  tl>e  group  of  tlie 
Pleiades  lia»  been  publisliod  by  the  Koyal  astronotni- 
cal  •ocieiy;  that  i he  photometric  survey  of  the  rela- 
tive lustre  of  nil  stars  visible  to  the  unaided  eye 
tietvren  llie  north  jmie  and  in"  of  south  declination 
iLas  brrii  romplcli'd  with  the  wedge  photometer;  and 
that  sii  i"<:iniln:ili<in  is  now  being  conducted  with 
rrl  I'certaiiiiiig  the  relative  cnpaHty  of  two 

lar.  (ifS  —  the  one  a  refractor  of  twelve  and 

kfuaner  litchea  aperture,  and  the  other  a  »ilver-oii- 


glass  reflector  of  thirteen  Inches  B[)erture — for  the 

transmission  of  light. 

In  the  correspondence  of  a  late  number  of  77ie 
obnrmatory.  Mr.  W.  T.  Lynn  directs  attention  to  the 
fact  that  an  erroneous  impression  has  widely  pre- 
vailed, and  is  si  ill  to  be  found  in  many  even  of  the 
most  modern  works  in  astronomy,  that  Bayer,  in  aflfix- 
ing  Greek  letters  to  tlieprinciiial  stars  in  the  different 
constellations,  arranged  them  strictly  in  the  order  of 
the  alphabet.  This  error  is  to  be  found  in  Dr.  Ball's 
'  Elements  of  astronomy,'  in  the  article  '  Astronomy,' 
of  the  ninth  edition  of  the  'Encyclopaedia  Brilan- 
nica,'  and  in  Chambers's  'Handbook  of  descriptive 
astronomy,'  and  elsewhere.  An  examination  of  Bay- 
er's 'Explicatio'  sutticienlly  indicates  that  such  was 
not  the  course  adopted  by  him;  and  tills  was  also 
pointed  out  by  Argelander  In  his  academic  disserta- 
tion. '  De  fide  Uranometriac  Bayeri,'  published  at 
Bonn  in  18;<2.  Bayer  divides  the  stars  in  each  con- 
stellation into  classes  of  magnitude,  according  to  the 
ordinary  principal  divisions.  The  stars  of  the  liigh- 
est  order  of  tn.agnitude  in  each  have  assigned  them 
that  number  of  the  first  letters  of  the  Greek  alpha- 
bet; those  of  the  next,  their  number  of  the  next  fol- 
lowiuL'  letters  ;  and  so  on.  But  no  attempt  was  ma<le 
to  arrange  the  stars  in  each  class  according  to  their 
respective  magnitudes;  or  rather,  as  Dr.  Gould  ex- 
presses it,  "  For  the  stars  of  each  order,  the  sequence 
of  the  letters  in  no  manner  represented  that  of  their 
brightness,  but  depended  upon  the  position  of  the 
stars  in  the  figure,  beginning  usually  at  the  head,  and 
following  its  course  until  all  the  stars  of  that  order  of 
magnitude  were  exhausted." 

The  Rev.  Mr.  ."saxhy  of  the  Royal  astronomical 
society  hss  arranged  for  a  summer's  outing  iu  the 
high  Alps,  and  will  use  a  six-inch  equatorial  at  au 
elevation  of  .'),3'XI  feet  ;  also  he  has  arranged  for  a 
series  of  observations  on  the  Scbwarzhorn,  at  an  alti- 
tude of  10.400  feet,  and  is  supplied  with  a  spectro- 
scope ranging  from  A  in  the  red  to  well  below  the  U 
lines,  and  calculated  to  do  good  work. 


LATE  NEWS   FROM  ALASKA. 

MiDSUMMKii  advices  from  Alaska  report  that  the 
niililary  party  on  the  Copper  River  are  advancing 
toward  the  Yukon.  The  navigation  of  the  streatn  is 
said  to  lie  veiy  difficult.  Copper  ore  had  been  found, 
but  not  coiivenienlly  situated,  nor  in  so  large  quan- 
tities as  had  lieen  supposed.  The  saiinon-canuing 
industry  was  flourisliing,  especially  at  Karluk  and 
Cook's  Inlet,  The  first  shipment  was  made  July  1. 
Robert  King,  formerly  of  Unalashka.  noted  for  his 
kindness  to  scientific  travellers  in  the  tcrriloiy,  and 
who  had  made  useful  conlribiitions  to  local  lueleor- 
ology  and^geography,  died  suddenly.  May  2!>,  al  San- 
nakh  Island.  lie  was  an  Englisliman  by  birth,  and 
leaves  seven  orphan  children. 

The  volcano  island  of  Chernabura,  or  St.  Angus- 
tin,  in  Cook's  Inlet,  is  reported  to  still  p<iur  out 
smoke  and  steam  from  innumerable  fissures.  A 
hunting-party    stationed   there    this  spring    reports 
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great  difficulty  In  socoring  water  enough  to  quench 
their  thirst,  or  fit  to  drink.  Fragnieuls  of  the  rock 
are  reported  to  be  frequently  permeated  with  sulphur, 
and  to  present  the  appearance  of  a  calcined  rather 
than  a  lava  rock. 

The  hemlock  of  south-eastern  Alaska  has  been 
favorably  reported  on  by  tannen  as  unusually  rich 
in  tannin.  Important  beds  of  white  marble  have 
been  reported  from  .several  points,  and  will  eventu- 
ally be  found,  probably,  scattered  thro<igh  the  coast* 
region  from  Port  Mulgrave  to  the  eastern  boundary. 
That  at  Sitka,  though  never  worked,  has  been  fre- 
quently visited.  That  near  the  surfivce  is  inferkir, 
but  experts  predict  an  improvement  farther  in. 

The  extension  of  the  government  over  the  terri- 
tory proceeds  very  slowly.  Loud  complaints  are 
heard  from  various  quarters,  that,  a.<t  at  Kadiak,  no 
official  intimation  of  the  organic  act  promulgHled  in 
May,  1884,  has  yet  been  received.  There  is  no  doubt, 
that,  as  in  previous  dealing  with  our  northern  colony, 
an  official  lassitude  has  prevailed,  for  which  various 
explanations  are  confidently  offered.  It  is  to  Im* 
hoped  that  new  appointments,  when  made,  will,  at 
in  the  case  of  the  new  executive,  be  of  men  qimlified 
by  energy  and  acquirements  to  advance  the  interests 
of  the  region.  It  certainly  cannot  be  a  benefit  to 
any  territory,  that  ofticers  who  are  drunkards,  ex-con- 
victs, or  emjdoy^s  of  a  private  monopoly,  should  rep- 
resent the  governmenL  Meanwhile  the  eastern  part 
of  Alaska  has  become  the  scene  of  pretty  active  an- 
tagonisms between  miners,  traders,  and  missionaries. 
Theoretically,  every  man  is  in  favor  of  missionary 
work;  but  when,  us  in  the  present  case,  they  take 
up  available  land  for  their  schools,  teach  the  Indian 
to  work,  and  to  build  civilized  houses,  to  ask  a  goml 
price  for  his  fur.i  and  <ish,  and  on  no  account  to  sell 
bis  young  daughters  to  white  men,  as  was  fonnerly 
the  practice,  —  such  innovations  do  not  meet  with 
universal  favor. 

The  Patterson  is  sunreyiog  in  the  eastern  district 
for  the  coast  survey.  Commander  Coghlan,  U.S.N., 
has  furnished  a  number  of  useful  reconnoissance 
sketches  of  harbors,  straits,  etc.,  which  are  being 
issued  by  the  coast  survey,  together  with  sailing- 
directions. 


THREE   PHYSICAL  TEXT-BOOKS. 

HviiRV  tcachcf  of  physics  is  fainilinr  with 
the  looks  of  tlie  old-l'nsliionwl  tc'xt-l)iK>i<  of 
nnltiial  pliilosoiihj'.  In  the  early  pages  come 
a  picture  of  a  wagon  on  a  hillside  (a  pretty 
[picture,  if  not  for  tlie  marring  parallelogram 
hanging  from  the  li.ick),  and  an  air-puin))  of  a 
pattern  only  found  now  as  a  pair  of  dingy 
brass  cylinders  wabbling  on  what  was  a  •  high- 

Lf»»on»  in  *tementnry  prutical  physicJi.  By  Ralpour 
StkWaRT  and  W.  W.  llAI.nAXE  HZK.  Vul.l.  GfuithI  pliyaiot 
prucenituB.     I^ndon.  Mui-miUan.  1HS5.     16-^271  {i.,  llluKlr.     \T, 

Proptrtitt  o/matttT.  By  V.  O.  Tait.  Kdlnbiirgli,  Block, 
1886.    8+320  p..  Illu.lr.     12*. 

I^cturts  on  •wnic  rrcmt  advancf*  in  phyiiirat  m-itttre,  vtth  a 


MDfciat  lecture  on /orcg.    By  1'.  G.  Tait.    Ijondon,  J/at-ml/^un, 
1886.    Sded.    W+aM  p.,  ufiu        — 


ifiuU'.    12*. 


ly  polisheci  "  mahogany  base  ;  and,  further  on, 
an  electrical  machine  is  figured,  and  such  an 
electrical  machine  as  Franklin  might  well 
have  called  'a  vasle  improvement.'  The  text 
matches  the  cuts,  —  un  array  of  facts  and  fig- 
ures derived  from  experiments  long  since  su- 
perseded. 

The  question  has  been  raised  whether  the 
modern  knowledge  can  be  made  to  take  the 
place,  in  the  mental  drill  of  the  schools,  of 
the  course  so  long  honored.  In  the  old  '  Nat- 
ural philosophy '  the  facts  were  so  baldly  stated, 
and  were  served  in  such  a  convenient  shape 
for  memorizing  by  the  measureful,  that  it  is  not 
strange  that  one  not  especially  attracted  to 
the  study  shonltl  be  able  to  say.  in  his  after- 
school  years,  that  he  did  not  remember  one 
word  of  it  all. 

Tliere  have  cropped  up.  of  late  years,  two 
kinds  of  physical  text-books  in  place  of  the 
one  now  fortunately  passing  off  the  stage.  Il 
is  hard  to  say  which  is  first.  There  is  Uie 
book  intended  as  a  guide  in  the  laboratory, 
and  of  this  cl.tss  is  the  '  Practical  physics '  of 
Stewart  and  Gee  ;  and  there  are  such  books  as 
'  Properties  of  matter,'  and  '  Recent  advances 
in  physical  science,'  by  Tait,  which  are  meant 
as  true  'text-books'  for  the  capable  teacher. 
It  vrmild  never  do  to  place  either  of  the  last 
two  books  in  the  hands  of  a  inachinc  teacher. 
A  fearful  medley  of  ideas  would  arise  if  the 
pages  of  '  Proiierties  of  matter '  were  dealt 
out  b3'  the  measured  stint  to  be  'learned:' 
and  with  'Recent  advances,'  it  must  be  feared 
that  the  result  would  he  nil,  so  far  as  the  edu- 
cation of  the  pupil  went. 

But  with  a  proper  guide,  one  able  to  intro- 
duce a  few  experiments  to  illustrate  the  points 
in  diacus.sion,  to  i-efer  occasionally  to  collalr 
eral  matters,   and  to  hold  up   one   end   of  » 
discussion    if    such  should    fortunattdy  ariset 
either  of  the  hooks  by  Tait  will  be  found  » 
true  naltir.il  philosoph}-.     The  •  Properties  of 
matter,'  treating  as  il  does  of  hypotheses  afl 
to  the  structure  of  matter,  time,  and  space* 
gravitation,  elasticity,  compressibility  of  gases* 
liquids  and  solids,  and  of  capillarity,  and  the 
phenomena  of  diffusion,  will  be  found  full  of 
pithy,  suggestive   material,  —  material    whicb 
will  g^vc  rise  to  discussion,  and  which  can  to 
reasoned  upon  and  talked  about.    The   book 
is   one   which   can   be    readily    used  to   give 
the  subject  of  physics  a  live  interest  for  the 
instruction    in    the    classroom.      It    is   to  l)c 
regretted  th.it  the  author  has  openeii  the  l>ook 
with  two  chapters  which  are  of  '  a  very  miscol- 
laueoiis  character  ; '  and  it  is  not  easy  to  under- 
stand   why    reference    to    e(|ui|K)tenliaI    linc< 
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khoiild  l>«  made,  as  it  is,  nt  the  end  of  the 
chnptcr  on    time   and   space.       But,    leaving 

laside  all  captious  cnticism,  it  is  safe  to  say 
that  '  rroperliea  of  matter '  is  one  of  the  best 

rintroductorv  text-lwoka  of  physics  of  which 
we  are  as  yet  possessed. 

Whether  the  lectures  on  '  Recent  advances 
^n  physical  science  '  can  be  used  in  the  class- 

•Toom.  may  be  questioned.  Of  the  value  of  the 
book   for  collateral  reading,  there  can  be  no 

iquestion.     This  is  well  eiiodpjh  shown  in  the 

[fact  that  we  now  have  the  lliird  cdilion.  The 
Jesirc  to  deduce  much  of  our  knowledge  of 
jbysical  principles  from  Newton's  writings  is 
lpl)nrent  on  many  p.nges  of  the  book,  and  has 
iven  rise  to  a  discussion  which  is  referred  to 
in  the  preface. 

The    '  Practical  physics,'  of  which  wc    are 
promised  three  volumes,  —  the  first  only  giving 

Tan  account  of  general  physical  processes.  —  is 
intended  as  a  guide  for  laboratory  work.  The 
explanations  are  clear,  and  the  matter  and 
instnmients  referre<l  to  are.  such  as  one  ac- 
tually meets  in  practice.  The  book  is  given 
up  to  a  description   of  the  ways  to  measure 

» length  and  moss  ;  the  determination  of  density  ; 
ttie  testing  of  the  laws  of  clasticitj-,  tenacity, 
•nd  cai)ill!irity ;  and  the  measurement  of  at- 
Biosphcric   jircssure,    time,   and   the   force   of 
gravity.     At  the  end  is  given  an  appendix  on 
the  selection,  conduct,  and  discussion  of  op- 
erations suitable  for  the  physical  laboratory. 
i^Thc  other  volumes  planned  are  to  be  devoted 
electricity  and   magnetism,  and  heat,  light, 
nd  sound.     It  is  to  be  hoped  that  the  suc- 
■cling  volumes  may  equal  that  already  pub- 
lished, which  is  the  best  book,  for  its  purpose, 
re  know  of- 
The  school  world  is  certainly  to  be  congral- 

Iulated  on  the  addition  to  its  literature  of  two 
lucb  Iwoks  as  '  Properties  of  matter '  and 
>  Practical  physics.' 


ifETHODS   OF  BACTERIA    CULTURE. 


Thk  need  of  a  book  in  English,  giving  in- 

,  formation  as  to  the  l>est  methods  of  bacteria 

»«lttire  and  observation,  is  a  growing  one  ;  and. 

before  0|X!ning  the  work  under  consideration, 

re    were    led    to  hope   that   it  would    lill,  in 

Rfltisfncitory  manner,  the  vacancy  that  now 

fc  Mv  disapiHiintefl  in  it.  however,  and  for 

reasons.     A    large   numlter  of  methods 

materials  are  dcscribetl,  staining-fluids  are 

/%«  U4'hnoti>ay  0/  bofUria  InpttttgtitUtn.    By  Coarlbs  S. 
,U.D.    BoMun,  Oi<«fi>«,  IMt.    lt*MSp.    If. 


giveu,  and  authors  mentione<l ;  but  the  whole 
is  thrown  together  with  little  or  no  criticism, 
and  the  beginner  is  as  likely  to  adopt  the 
wrong  as  the  right  method  of  procciiure.  Par- 
ticul.arly  is  this  the  case  in  that  portion  of  the 
book  giving  the  methods  of  staining  the  bacil- 
lus of  tuberculosis.  These  methods  have  been 
pretty  well  tested  and  sifted  out ;  and  there  is 
no  reason  why  they  should  all  be  given  at 
length,  with  no  more  criticism  of  their  value 
than  we  find  here.  As  far  as  investigation  yet 
shows,  Koch's  or  Elirlich's  methods  are  the 
ones  which  are  to  be  absolutely  relied  upon. 
Gibbs's  double  method  of  staining  is  absolutely 
worthless,  as  the  author  should  know. 

The  preface  to  the  book  states  the  author's 
hope  that  it  will  be  of  value  to  "  American  in- 
vestigators, and  assist  them  in  .ndding  their 
.share  ...  to  the  Tnass  of  facts  concerning 
bacteria;  "  but  surely  it  would  have  aided  the 
student  still  more  if  he  had  been  informed  that 
all  the  materials  for  culture-media  and  staining- 
fluids  can  be  obtained  in  this  country  as  well 
as  abroad. 

The  form  of  the  book,  being  of  thick  paper, 
and  opened  with  difficulty,  is  exceedingly 
inconvenient ;  and  we  cannot  condemn  too 
strongly  the  fact  that  over  one-third  of  the 
space  is  taken  up  by  the  references,  which  are 
printed  iu  the  same  type  as  the  text. 


THE  PERMIAN  REPTILES  OF  BOHEMIA. 

Of  this  excellent  work,  we  have  now  before 
us  the  first  volume,  and  the  first  part  of  the 
second  one,  containing  the  Stegocephali  Cope 
(Labyrinthodontia  autonim)  ;  in  all,  two  hun- 
dred and  fourteen  quarto  pages  text,  and  sixty 
plates,  some  of  them  foldiug.  The  present 
work  is  not  only  the  best  ever  given  on  the 
subject,  but  one  of  the  most  valuable  publica- 
tions which  has  ever  appe.^red  in  pnleoutology. 
The  Lyell  prize,  awarded  to  the  author  by  the 
Geological  society  of  London,  is  one  testi- 
mony to  its  excellence.  Tiie  plates  are  among 
the  best  we  have  ever  seen,  and  were  ail  drawn 
by  the  author  himself. 

After  an  introduction  showing  the  geologi- 
cal position  of  the  fossils,  a  preliminary  review 
of  the  fossils  found  is  given,  which  consist  of 
the  following  species  :  Stegocepliali.  4.3  ;  Dip- 
noi, 2  ;  Pisces.  31  ;  Insecta,  1  ;  Arachnoidea,  ?; 
Myria[joda,  3  ;  Crustacea,  .'> ;  Mollusca,  1. 

This  is  followe<l  by  a  detailed  history  of  the 

h'auna  der  ffa^Jtohir  uitil  drr  kalktUint  dtr  ptrnfyrmation 
aa^m^n^.    Von  Dr.  Axt.  PniTacn.    Dsnd  I.,  II.,  1.   Pnii,  U79- 
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different  systems  proposed  for  the  lab3'rintho- 
donts,  forming  a  very  convenient  compilation 
for  the  student.  The  rest  of  the  book  is  de- 
voted to  descriptions  of  the  different  families 
of  the  Stegocephali.  The  author  concludes 
that  tlie  paleontological  material  is  still  too 
meagre  to  venture  on  a  genealogical  table,  bat 
promises  to  offer  a  comparative  discussion  at 
the  end  of  the  whole  work. 

The  first  part  of  the  second  volume  con- 
tains the  Dendrerpetondidae,  Diplovertebridae, 
Archaegosauridae,  Cliauliodontia  (Miall),  and 
Mclosauridae.  In  the  beginning  we  find  the 
remarkable  note,  that  it  is  difficult  to  accept 
Cope's  division  into  Rachitomi  and  Embolom- 
eri,  based  on  the  characters  of  the  voitebrae, 
because  both  kinds  of  vertebrae  (racliitomous 
and  cmbolomerous)  can  be  found  in  the  same 
animal.  The  embolomerous  form  seems  to  be 
developed  in  the  caudal,  the  rachitomous  form 
in  the  thoracic,  region. 

The  question  whether  the  hypocentnim  or 
the  pleurocentra  constitutes  the  base  of  the  ver- 
tebra is  decided  by  Fritsch  in  the  following 
way :  A  normal  vertebra  with  one  centrum 
never  can  be  formed  from  a  rachitomous  ver- 
tebra, but  onl}-  an  embolomerous  vertebra  with 
two  disks.  The  rachitomous  form  prepares  the 
embolomerous,  and  it  is  not  surprising  that 
both  forms  exist  in  the  same  animal. 

The  following  part«  will  contain  the  fishes 
and  arthropods,  and  in  the  final  part  the  gen- 
eral conclusions  will  be  given. 

Finallj-,  it  should  be  mentioned  that  galvano- 
plastic  copies  of  thirty-five  Stegocephali  have 
been  prepared  by  the  author,  which  cannot  be 
distinguished  from  the  originals.  They  arc  ob- 
tainable at  the  low  price  of  fifty  dollars  from 
the  author,  35  Brenntegasse,  Prague. 


PRACTICAL  BOTANY. 

Teaciieus  who  carry  their  classes  bejond 
the  elements  of  analytical  botany*  find  the 
number  of  adjuncts  at  their  disposal  increas- 
ing rapidly,  so  far,  at  least,  as  histology  is 
concerned.  Beside  general  text-books  of  all 
grades,  and  the  treatises,  large  and  small,  on 
the  methods  of  microscopical  work,  explicit 
directions  for  the  study  of  common  represen- 
tative plants  are  now  published  in  several  lan- 
guages. 

So  far  as  a  short  course  is  concerned,  the 

A  coume  of  practical  Ituftructitm  in  botany.  By  F.  O.  BOVBR, 
M.A.,  F.L.B  ,  and  Stdnbt  H.  Vinbs.  M.A.,  D.Sc,  K.L.y.  P»rt 
I.  I'hancrogminae-l'tvridophyia.  I^cdon,  Jfaanillan  <£  Oo.,  188i. 
ll+22»p.    W". 


demand  for  laboratory  directions  is  already 
well  met  b}*  the  botanical  portion  of  Huxle; 
and  Martin's  '  Biology,'  which  any  capaUe 
teacher  can  bring  to  date  by  a  few  lectures, 
and  supplement  bj-  s3'nopses  of  work  for  a  few 
additional  plants,  like  Spirogyra,  Aspergtlloi, 
and  Fenicillium ;  and  it  is  doubtful  if  many 
courses  offered  in  America  are  comprebensive 
enough  to  warrant  carrying  this  part  of  ttie 
work  further.  Yet  to  students  who  have  time 
for  additional  work  in  this  direction,  without 
the  knowledge  requisite  for  carrying  it  on  in- 
de|)cndently,  this  little  book  of  Mr.  Bower's, 
which  owes  its  origin  to  the  same  causes  that 
produced  Huxlej'  and  Martin,  will  prove  ex- 
ceedingly useful.  If  it  cannot  be  said  to  equal 
Strasburger's  '  Botanisches  practicum,'  ii  lias 
the  merit  of  being  in  English,  and  bears  e\i- 
dence  of  careful  workmanship  on  every  page, 
while  it  is  sensibly  bound  for  laboratory-  use. 


NOTES  AND  NEWS. 

Thb  vessel  Alert,  sent  to  vUtt  the  stations  »■ 
tablished  last  summer  in  and  en  route  to  IIudioD 
Bay,  has  been  obliged  to  return  by  reason  of  tlie 
prevalence  of  pack-ice,  the  exhaustion  of  their  coil, 
and  certain  damages  sustained.  She  will  start  sgsin; 
but  those  interested  in  the  commercial  route  tfs 
Hudson  Bay  to  Manitoba  are  much  disappointed; 
and  the  return  is  generally  regarded  as  evidence  tbit 
such  a  route  would  be  even  more  precarious  and  un- 
certain than  its  opponents  have  claimed. 

—  Dr.  Elkin,  in  charge  of  the  heliometer  of  tbt 
Yale-college  observatory,  has  been  engaged  forneirly 
a  year  and  a  half  patt  in  measuring  the  group  of  tha 
Pleiades,  his  original  plan  being  to  measure  with  thii 
instrument  the  same  stars  which  Bessel  measured 
with  the  Konigsbei^  heliometer  about  fifty  years  tf^ 
Dr.  Elkin  has  taken  advantage  of  all  the  improTC- 
ments  in  the  instrument  and  the  methods  of  using  It 
which  have  been  developed  in  the  last  half-centur;; 
and,  in  addition  to  the  successful  carrying-out  of  bit 
carefully  elaborated  plan  of  triangulation,  he  has  slw 
been  able  to  extend  hU  work  to  a  large  number  of 
stars  which  Bessel  did  not  measure.  The  positioi- 
angle  and  distance  of  the  Bessel  stars  from  the  Isrp 
star  Alcyone  are  included  in  the  work.  The  resolti 
of  this  very  valuable  work  cannot  be  fully  discussed, 
and  prepared  for  publication,  until  the  positions  of 
certain  stars  of  reference  have  been  obtained  from  (be 
work  of  other  observatories  where  they  are  now  being 
di^termlned.  Dr.  Elkin  has  also  obtained  measures 
of  the  distances  of  a  number  of  craters  on  tlie  moon 
from  neigiiboring  stars,  on  thirty-six  nights,  near  the 
times  of  first  and  last  quarter.  The  positions  of  these 
craters  on  the  moon  itself  have l>een determined;  also 
series  of  measures  made  of  the  diameters  of  Venus,  of 
the  outer  ring  of  Saturn,  and  of  the  satellite  Titsn 
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referred  to  ita  primary.  A  registering;  micrometer 
hus  been  devised,  and,  in  the  form  constmcted  by  the 
Kep«olil»,  lias  proved  a  complete  success,  greatly  in- 
crt':HinK  the  araotinl  of  work  which  the  observer  can 
acompllah.  Dr.  Elkin  proposes  to  devote  the  heli- 
ometer  for  a  year  and  a  half  ^J  come  to  investigaUons 
la  >t<!llar  iMirallax.  The  plan  of  research  mapped  oat 
and  .ilready  commenced  will.  It  Is  hoped,  if  carried  to 
completion,  furnish  a  relKible  value  of  the  relative 
parallax  of  stars  of  the  first  and  eighth  magnitude. 

—  The  fourteenth  meeting  of  the  French  assncia- 
[llon  will  take  place,  says  Nature,  on  Aug.  12,  at 
KirenoMe.  Verneuil,  member  of  the  Academy  of 
JBoediciuc,  will  be  president.  The  public  lectures  will 
Ibe,  'On  the  new  gallery  of  paleontology  of  the  Paris 
rtunsenin,'  by  Cotteau,  ex-chnirman  of  the  Geological 

•ociety  of  France;  and  by  Rochard,  general  inspector 
^of  the  marine,  on  'The  victualling  of  France,'  A 
I  number  of  medical  questions  will  be  dealt  with 
in  the  several  sections  of  the  congress.  The  Ferran 
cholera  experiments  are  sure  to  be  discussed  nt  full 
length.  Numerous  excursions  will  take  place  in  the 
Ali>s,  under  comjietenl  guidance,  as  far  as  Chambery. 

—  An  abstract  of  the  second  report  of  Albert  Wil- 
liams, j\in.,  on  the  mineral  resources  of  the  United 
States  for  the  years  Il*8:j  and  1884,  has  been  issued  in 
ailvance  of  the  re|K>rt  Itself.  Fnim  the  abstract  we 
condense  the  following  table,  giving  the  value  of  the 
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ts  of  the  United  Slates  for  18S2,  18SS, 

lively;  and  to  these  we  have  prefixed 

>»)uo»  obtained  by  the   U.  S.  census   for  1S.S0, 

far  as  known.     No  condensed  table  of  quantities 

made,  owliiir  to  the  variability  of  the  units 

■  and  measure  employed.     The  great  diffnr- 

ubservable  between  the  estimates  for  IS-SO  and 

of  later  years  Is  probably  due  rather  to  the 

»roployed  for  obtaining  the  mineral  statis- 

aa  to  any  such  rapid  increase  in  the  value  of 

products   OS   the   figures  would  indicate.     The 

t  of  Cfipper  produced  has  steadily  increased 

91<(Mtl,2a2  iMmnds  In  1882,  to  117,151,793  pounds 


in  I88S.  and  145.321.(04  pounds  in  18S4:  but  the 
value  of  the  product  is  less  in  the  last  year  than  in 
1S$3.  The  value  of  the  mineral  waters  pniduced 
In  1^!^  is  over  one  and  a  half  millions  of  dollars, 
nearly  69  million  gallons  beiii^  sold ;  while  the 
amount  of  natural  gas  produced  has  been  subject 
to  a  rapid  increase,  particularly  ilurlniK  th«»  years  of 
the  tariff  agitation.  The  quantity  of  quicksilver  pro- 
duced has  steadily  diminished,  whil<-  that  of  coal  has 
increased.  In  the  list  of  minor  mineral  products  we 
have  for  1884  such  items  as  2,iiO(1  tons  of  slate  ground 
as  a  pigment,  Sd.OOi)  tons  of  iron  pyrites,  10,000  tons 
of  felspar,  281,100  pounds  of  bromine,  10,000  tons  of 
manganese  ore,  14'r,410  pounds  of  mica,  481,7711  tons 
of  South-Carolina  phosphate  rock,  3.401,1)30  tons  of 
limestone  used  as  an  iron  flux,  i^7'>,000  tons  of  New- 
Jer*e.y  marls,  2.">,(iO(i  tons  of  heavy  spar  (barytes), 
7,000,000  pounds  of  borax,  and  1,800  troy  ounces  of 
aluminum.  The  general  diminution  in  the  total 
value  of  the  mineral  products  of  ti3,012,001  from  1S82 
to  1883.  and  of  »39,100,00S  from  1883  to  ism,  is  due, 
as  a  whole,  more  to  a  decrease  in  price  than  to  a 
decrease  in  the  quantity  produced. 

—  The  Botanical  club  of  the  American  association 
will  hold  Ha  meetings  during  the  week  of  the  associ- 
ation, the  houi'^  and  place  to  be  announced  on  the 
daily  programme,  and  not  on  Tuesday  the  2Sth,  as 
erroneously  stated  in  the  circular  of  the  jiennanent 
secretary,  and  elsewhere.  The  first  meeting  will 
probably  be  on  Thursday  morning,  Aug.  27.  at  nine 
o'clock.  The  club  Invites  short  and  informal  com- 
munications on  any  botanical  subject  of  interest. 
This  will  obviate  the  necessity  of  presenting  any 
but  the  most  important  and  well-digested  botanical 
papers  iK-fore  the  biological  section.  Any  person 
interested  in  Imtany  who  Is  also  a  member  of  the 
association  m.iy  become  a  member  of  tlie  club  simply 
by  registering. 

—  The  chemical  wonder  of  tlie  London  Inventions 
exhibition  is  said  to  be  the  manufacture  of  oxygen 
by  the  process  of  Brin  frfcres.  They  have  made  what 
is  really  an  artificial  mineral  lung  of  anhydrous  oxide 
of  bari  um ;  and  with  thisi,  by  an  Ingenious  process,  they 
simply  take  up  the  oxygen  from  the  atmospheric  air. 
First,  the  air  Is  drawn,  by  means  of  a  partial  vacuum, 
through  a  vessel  of  quicklime,  which  absorbs  all  the 
carbonic  acid  and  moisture,  and  reduces  it  to  a  mix- 
ture of  oxygen  and  nitrogen.  These  gases  arc  then 
drawn  into  the  retorts,  heated  at  500°,  and  the  arti- 
ficial lung  absorbs  the  oxygen,  while  the  nitrogen  is 
drawn  off  to  a  gasometer  for  conversion  into  ammo- 
nia, etc.  The  Brins  have,  for  the  first  time,  made 
the  artificial  lung  indestructible.  The  use  of  baryta 
for  the  purpose  Is  not  unknown;  but  hitherto  the 
baryta  has  been  perishable,  and  has  required  renewal 
every  four  and  twenty  hours,  at  great  expense,  They 
make  it  virtually  indestructible  and  unchangeable. 
In  this  way  they  claim  to  have  effected  an  absolute 
revolution  In  chemistry:  for  with  a  lung  for  the 
machine,  and  the  atuiosphcric  air  for  the  material, 
they  can  make  just  as  much  oxygen  as  they  like;  and 
its  u«<!s,  present  and  prospective,  are  almost  Innu- 


••• 


100 


SCIENCE. 


[Vol.  VI.,  No.  ISOL 


merable  and  incalculable.  For  Tentilation,  aerating 
water  witliout  carbonic  acid,  for  increasing  the  lieat 
of  blast-furnaces  and  ttie  light  of  lamps,  its  uses  are 
self-evident.  The  nitrogen,  which  was  at  first  looked 
upon  as  wasted,  has,  by  a  process  due  to  the  same 
inventors,  been  turned  into  ammoniacat  salts  for 
manure.  Most  of  the  uses  of  these  products  were 
known.  What  is  claimed  is  the  almost  fabulous  re- 
duction in  the  cost  of  production.  The  chemical  text- 
books, according  to  Messrs.  Brin,-  are  at  fault  as  to  the 
possibilities  of  baryta.  They  all  teach  that  it  is  de- 
stractible;  and  the  Brins  maintain,  that,  as  they  know 
how  to  treat  it,  it  is  indestructible.  Oxygen  in  large 
quantities  means  a  revolution  in  half  the  processes 
of  cliemical  industries. 

—  Before  the  Amherst-college  science  association 
(see  Science,  v.  ill.  p.  340),  the  following  addresses 
have  been  given,  and  papers  read,  during  the  past 
year:  German  university  life,  by  6.  6.  Pond,  M.A. ; 
Origin  of  the  vertebrate  type,  by  Prof.  J.  M.  Tyler; 
The  chemistry  of  photography,  l)y  H.  B.  Ames;  Arti- 
ficial diamonds,  by  E.  H.  Smith;  Chemistry  and  its 
relations,  by  Prof.  E.  P.  Harris;  Post-routes  during 
the  siege  of  Paris,  by  W.  I.  Fletcher,  M.A. ;  Atomic 
weights,  by  W.  H.  Hallock;  Relation  of  literature  to 
science,  by  President  J.  H.  Seelye;  Torpedoes,  by  J.  W. 
Morris ;  Relation  of  the  mind  to  the  l)ody,  by  I.  H. 
Upton;  Storms,  by  A.  ¥.  Stone;  Geology  of  regions 
about  the  Rhine,  by  Prof.  B.  K.  Emerson;  Mar- 
riage, by  Dr.  £.  Hitchcock;  Labrador,  by  W.  A. 
Stearns;  Astronomical  photography,  by  Prof.  David 
P.  Todd;  Nebular  hypothesis,  by  Prof.  B.  E.  Emer- 
son; Migration  of  birds,  by  F.  T.  Jencks;  Relations 
of  animal  to  human  psychology,  by  Prof.  J.  M.  Tyler; 
Geology  of  South  Africa,  by  B.  N.  Bridgman ;  How 
to  choose  a  physician,  by  Dr.  H.  H.  Seelye. 

—  The  geological  survey  of  Pennsylvania  has  now 
collected  the  various  maps  of  the  Panther-Qreek  and 
other  coal-basins  of  that  state,  to  form  part  i.  of  its 
'grand  atlas'  of  the  anthracite  coal-fields.  It  con- 
tains twenty-six  sheets  relating  to  the  eastern  end 
of  the  western,  middle,  and  southern  fields  in  four 
counties  of  the  eastern  part  of  the  state.  They  have 
been  published  before  by  instalments,  and  noticed 
by  us  at  different  times;  but  their  collection  into  a 
single  atlas  marks  a  welcome  stage  of  that  part  of 
the  work,  under  the  superintendence  of  Mr.  Ash- 
burner. 

—  Rear-admiral  English,  who  was  recently  in  the 
Kongo  country,  has  made  a  report  to  the  Navy  de- 
partment in  regard  to  the  advisability  of  establliihing 
a  commercial  station  at  the  mouth  of  the  Kongo 
River,  or  of  securing  a  limited  district  for  a  depot 
and  '  factorial  establishment '  for  American  citizens 
in  that  region.  He  says  that  the  investigations  made 
by  Commander  Bridgman  and  U.  S.  commercial 
agent  Tisdell  show  that  all  the  available  land  has 
been  acquired  for  the  nation  by  the  trading-house 
employees,  and  is  held  at  extravagant  prices.  Under 
these  circumstances,  Admiral  English  deemed  it 
unnecessary  to  take  any  further  action,  and  was  of 
opinion  that  to  establish  a  proposed  coaling-depot  at 


the  Kongo  would  be  unwise  and  unnecessary.  Ad- 
miral English  quotes  from  a  letter  from  Tisdell,  In 
which  he  says,  "  The  reputed  wealth  of  the  Kongo 
valley  has  been  greatly  exaggerated,  and  it  will  be 
an  undesirable  and  unprofitable  country  for  an 
American  to  make  his  home  or  to  embark  in  any 
business  enterprise.  Between  Vivi  and  Stanley  Pool 
I  saw  on  all  sides  misery,  want,  sickness,  and  death, 
particularly  among  the  employees  of  the  Interna. 
tional  association.  The  counti7  does  not  and  can 
not  produce  food  for  the  white  man  to  live  upon, 
and  barely  produces  enough  for  the  natives.''  Thii 
opinion  Is  conflnued  by  Commander  Bridgman  of  the 
Kearsarge,  who  says  that  it  would  be  unwise  for  the 
government  to  do  any  thing  to  encourage  Americaiu 
to  go  to  tliat  region.  Commander  Bridgman  has  no 
faith  in  the  future  of  the  Kongo  predicted  for  it  by 
interested  parties. 

—  At  the  meeting  of  the  Gas  institute  held  in 
Manchester,  Eng.,  in  Jime,  Mr.  William  Gadd  read  a 
paper  on  the  effects  of  heating  air  upon  combustion. 
For   a  considerable   period,    on   purely  theoreticsl 
grounds,  Mr.  Gadd  had  strongly  doubted  the  value  of 
heated  air  at  ordinary  pressure  as  a  means  of  Inten- 
sifying or  causing  more  perfect  combustion.    Recent 
investigations  strengthened  his  doubts  to  an  eD0^ 
mous   extent.    An   observation  made  by  Profesaor 
Dixon,  in  connection  with  some  experiments  on  s 
certain  regenerator-burner,  in  which  he  found  that 
a  small  quantity  of  air  let  in  at  the  bottom  or  lower 
part  of  Uie  lamp  much  increased  the  intensity,  pF»- 
duced  a  strong  impression  on  his  mind,  and  confirmed 
the  views  he  had  formed.    He  therefore  resolved  to 
devise  some  simple  experiment  which  would  dete^ 
mine  the  point.    He  employed  many  methods  which 
showed,  all  of  them,  in  some  degree  the  expected 
result,  and  strengthened  the  belief  in  the  discoveiy 
which  theory  pointed  out.    He  was  at  last  enabled 
to  formulate  a  method  to  make  the  conclusions  un- 
mistakable and  plain.    He  found  a  peculiar  phenom- 
enon of  flame,  which  he  termed  '  a  balanced  Aunt 
of  imperfect  combustion.'    In  this  he  recognized  tht 
means  for  wliat  he  conceived  to  be  complete  demon- 
stration of  that  which  he  had  long  suspected;  namely, 
that,  so  far  from  the  heating  of  air  in  passage!  tt 
constant  or  ordinary  pressure  increasing  combtution, 
it  actually  retarded  or  rendered  combustion  more 
imperfect.    Mr.  Gadd  described  his  experiment,  and 
produced  before  the  meeting  the  '  balanced  flame' 
he  spoke  of.    His  conclusions  were  strongly  contested 
by  several  speakers. 

—  The  slight  epidemic  of  small-pox  in  Berne  last 
winter  has  hastened  the  passing  of  the  new  vaccina- 
tion act  there,  which  differs  slightly  from  the  previou 
one.  Vaccination  is  not  to  be  invariably  compulsotTi 
a  physician's  recommendation  being  sufficient  if 
dispensed  with.  As  a  rule,  animal  lymph,  not  hu- 
man, must  be  tued,  and  the  consent  of  the  parents  b 
requisite.  The  state  will  provide  the  doctors  witli 
lymph,  the  doctors  undertaking  to  vaccinate  gratis. 
Any  doctor  can  be  prosecuted  for  injury  eauMd  kf 
careless  vaccination. 
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ISTEIiSATIONAL  SANITARY  CON- 
^    FERESCE  AT  ROME. 

^Bncs  sre  not  an  unmixerl  eril.     In- 

it  would  perhaps  not  be  going  too  far 

r,  that,  on  the  whole,  they  are  productive 

ore  good  than  harm.     The_v  call  attention 

nitary  sins,  and  lead  to  sanitary  relbrras, 

LJd  the  al>senee  of  such  a  special  stiniu- 

^|n  often  not  he  made.     As  .a  result  of 

reforms,  the  mort.ility  from  endemic  dis- 

is,  no  doubt,  often  reduced  to  an  extent 

U  would   quickly  leave  a  balance  on  the 

t  side  if  a  careful  life-account  were  kept 

^^lera  or  ycliow-fever  in  areas  outside 

^Hcodcmic  prevalence.     Thus,  for  es- 

^■le  epidemic  of  cholera  in  Naples  last 

PB^K-en  the  cause  of  a  general  sanitary 

ening  iu  that  city,  which  has  long  been 

[a  hot-bed  of  typhoid-fever  and  other 

)lp  filth-diseaaes.      It  has  led  to  the 

>mp1etion  of  the  new  water-works,  by 

city  secures  an  ample  supply  of 

Br;  and  the  municipal  authorities  are 

tly  inquiring  as  to  the  best  system 

?c.  wiih  a  view  to  introducing  it  as 

us  possible.     By  the  way,  the  writer  sug- 

wl  to  the  syndic  (mayor),  that  the  '  sep- 

i  system  '  of  Col.  Waring  would  be  best 

|)1«1  to   the   special   conditions    found   at 

and  this  suggestion  received  the  in- 

^t  of  the  famous  Dr.  Koch,  delegate 

nany  to    the  International  sanitary 

the  most  prominent  indications  of 
agitation  of  measures  relating  to 
i^  reform,  which  in  civilized  countries 
W6  an  t-pidt^raic,  is  the  disposition  on  the 
of  %  country  which  has  been  recently 
to  call  u])on  its  neighbors  to  make 
ause  with  it  against  the  deadly  pes- 
ius  the  International  sanitary  con- 


ference  of  Constantinople  (18G6),  that  of  Vi- 
enna (1874),  and  that  recently  called  by  the 
Italian  government,  which  met  in  Rome  on 
the  20th  of  May  of  the  present  year,  have  all 
been  the  direct  result  of  a  recent  epidemic  of 
cholera  ;  while  the  incentive  which  caused  our 
own  government  to  invite  other  nations  to  send 
delegates  to  the  International  sanitary  con- 
ference held  in  Washington  in  1881,  was  the 
epidemic  of  yellow-fever  which  devastated  the 
Jlississippi  valley  in  1878,  and  rc-appearcd  in 
3Ieinphis  in  1879.  The  olyect  in  view  on  the 
part  of  the  various  governments  which  have 
taken  the  initiative  in  calling  together  sanitary 
experts  for  an  international  conference,  has 
been  to  establish  by  treaty  an  international 
and  uniform  code  of  sanitary  regulations. 
Unfortunately  this  object  has  not  yet  been 
attained.  Whether  the  conference  of  Rome 
will  be  more  fortunate  in  this  resijoct  than  its 
predecessors  have  been,  remains  to  be  seen  ;  as 
it  has  not  yet  finally  adjourned,  but  is  to  meet 
again  in  the  autumn.  In  the  mean  time,  the 
delegates  are  to  confer  with  their  respective 
governments,  and  to  present  for  their  consider- 
ation the  conclusions  reached  by  a  sub-com- 
mission composed  of  the  technical  delegates, 
wliich  must  serve  as  the  basis  of  an  interna- 
tional convention,  if  one  is  finally  arranged. 
Even  if  tliis  desirable  result  is  not  attained, 
the  conference,  like  those  which  have  preceded 
it,  will  be  productive  of  great  goo<l,  especially 
in  the  country  where  it  was  held.  The  inter- 
change of  opinions  among  leading  sanitarians 
from  various  countries,  the  forninlating  of  the 
knowletlge  which  has  been  gained  in  the  labo- 
ratory, or  by  the  practical  management  of  epi- 
demics, the  publication  of  explicit  directions 
relating  to  (|narantine,  disinfection,  municipal 
and  maritime  sanitary"  supervision,  etc.,  cannot 
fail  to  be  useful.  And,  even  if  no  novel  pre- 
ventive measures  have  been  brought  forward, 
the  reiteration,  with  tlie  authority  of  such  an 
assemblage  of  experts,  of  well-recognized  san- 
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"rcnch  delegates  inftistod  upon  dividing 
seiigurs  into  isulutjjd  groups,  so  that 
)up  tnigbt  bo  releascil  separately  at  the 
i>n  of  five  days  from  the  occurrence  of 
case.  Other  delegates  objected  to  anj" 
>n  for  a  longer  period  than  is  necessary 

K rough  disinfection  of  llie  vessel  and 
al  effects  of  the  passengers.     This 
1   system   of  quarantine,  or   '  medical 
on,'  if  well  executed,  and  with  the  ap- 
n  of  approved  nielhods  of  disinfection, 
loubUcss  atford   tlio  greatest  possible 
with  the  least  possible   interference 
itnmercc.  and  injustice  to   individuals  ; 
the   old-fashioned   rjuaranline   is  rc- 
by  the   more   enlightened   nations   of 
ss  untrustworthy  and  barbarous.     Dr. 
.be  discoverer  of  the  '  comma  bacillus,' 
fiivor  of  the  system  of  metlical  insjjec- 
tbove  defined. 

■d  be  out  of  place  in  the  present  paper 
Hpro  in  detail  the  conclusions  reached 
HoferoDce  with  refcrcnco  to  sanitary 
ions  to  be  adopted  at  the  port  of  de- 
!.  at  sea,  and  at  the  iK>rt  of  arrival,  the 
measures  recommended  for  the  Red 
d  Suez  Canal,  (he  directions  for  disinfec- 
Xc.  But,  as  showing  in  outline  the  gen- 
ntiment  of  Uie  delegates  with  reference 
most  important  preventive  measures,  we 
)UOt«  the  following  pro|)09ilion,  wliich 
trodueed  on  the  last  day  of  the  session 
;  delegate  from  the  United  States,  and 
(iopted  Willi  but  a    single  negative  vote 

be  measures  recommended  against  chol- 
■c,  in  general,  applicable  to  yellow-fever, 
0  oUicr  diseases  which  prevail  in  epi- 
form  under  the  inlluence  of  bad  sanitary" 
Jons,  and  which  are  transmitted  by 
'■ursc. 

L  ell'eetual  means  for  preventing  the 

lllioo  of  diseases  of  this  class  are :  The 

!i>veniont  (nxHainisxement)  of  sea- 

iiid  of  vessels  sailing  from  infected 

isolnlioo  of  the  sick  ;  and  disinfection  of 

suspected  articles  and  localities." 

.  July  »u.  Oto.  M.  .Stekni;eki;. 


LETTERS  TO  THE  EDITOR. 

*,*   (hma/tonJmU  arr  rtqne»led  to  bt  a»  brief  antJOtttbU.     Tht 
uriUr'a  name  U  in  att  caoet  rtquirfd  a«  prttof  tif  good  fiiUK. 

An  abnormal  Rudbeckia. 

An  Interesting  spi-ciinon  of  lUidWeckhi  hirta,  L.. 
was  recently  found  aniong  a  pntcli  nf  plnnt-t  by  my 
brother.  Mr.  Davis  L  James.  Il  differs  from  the 
iioniial  type  in  such  a  manner 
as  to  Uevervc  notice.  It  had  tlie 
onlinnry  form,  willi  tlic  black 
conicnl  centre.  There  were 
thirli-en  yellow  rays.  Two  of 
these  were  nf  ibe  usual  sbnpe. 
liguliilo,  with  notches  at  tho 
end ;  three  were  tubular,  and 
with  five  lobes;  and  the  re- 
mainder split  open  near  the 
end,  and  the  ray  spread  out. 
All  the  rays  were  fertile,  al- 
though the  generic  character 
is  '  rays  neutral '  (Gray,  '  Man- 
ual,' p.  254).  There  can  be.  no 
duubt  as  to  the  specios,  as  It  is 
a  very  common  and  familiar 
plant  in  this  neighborhood. 
The  sketch  shows  tlie  appear- 
ance of  the  flower.  It  seems  al- 
most like  an  intermediate  stage 
between  the  typical  composite 
and  a  blossom  with  a  number  of  large  tubular  iluwers 
in  a  head.  Can  it  be  a  reversion  to  some  ancestral 
form  ? 

JosKPH  F.  James. 

ClDelnwU,  O. 

The  ginkgo  tree. 

Some  years  ago  1  received  fniit  from  the  Ginlcgo 
(Salisburia  adiantifulia)  from  Tennessee,  and  since 
then  I  have  heard  of  a  number  of  cases.  My  Impres- 
sion is,  that,  in  the  latitude  of  southern  Pennsylvania 
and  Virginia,  it  is  rather  common  fur  lliis  exotic  to 
fruit. 

Wm.  H.  Brewkr. 

New  Hnvpn,  Cunn..  July  29. 


The  Bwimmiug-habita  of  the  Bunfish. 

The  accompanying  fi::ute  may  at  first  puzzle  the 
reader,  but  a  little  explanation  will  make  it  compre- 
liensible.  It  is  a  view  of  the  sunHsh,  or  Mola,  ns  seen 
from  the  back,  the  beholder  looking  down  upon  tlie 
anim.ll  from  above  as  it  swim*  in  its  own  peculiar 
way.  Tlie  individnni  from  which  this  sketch  was 
taken  was  caught  in  a  trap-net  at  Qnissct  Harbor, 
Mu<>s.,  and  afterwards  towed  in  a  .•■trone  bag- net  with 
a  steam-launch  from  Quisset  to  Wood's  Holl,  where 
it  was  placed  in  one  ol  the  large  pools  constructed 
soutli  of  the  laboratory  for  tlie  Kish  commission  under 
the  direolion  of  I'rofes'or  Bnird.  The  tish  meiisures 
about  five  feet  in  length  and  three  in  width:  in  fact, 
it  may  l)e  considered  adult.  Since  its  removal  to  U« 
new  home,  the  animal  seems  quite  contented,  and 
has  afforded  an  unusual  opportunity  to  observe  tlie 
manner  in  which  its  fins  are  used.  Tlie  manner  in 
which  these  organs  are  moved  is  so  peculiar  that  it 
li.is  i>een  thought  advisable  to  give  a  brief  account  fif 
tlie  means  by  which  they  are  made  effective  as  loco- 
motive organs. 

One  does  not  need  to  watch  this  fish  long  in  It* 
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nalivp  cleiucnt  lo  discover  tbat  the  greal  dorsal  and 
niiul  Giis  are  almojl  its  sole  orv<»i>  of  propulsion.  In 
(lie  (igure,  both  are  shown  with  their  tips  thrown  over 
to  the  right  side.  This  uiovenienl  i»  synchronous  iu 
these  preat  fins;  that  is,  both  strike  in  the  same  di- 
rection at  the  same  time.  But  the  most  remarkable 
feature  about  them  is,  that  they  sire  twisted  into  Ihe 
form  of  the  blade  of  a  propeller-wheel  al  the  com- 
mencement of  each  stroke,  us  fhown  (not  very  clearly) 
in  the  Dgure,  where  the  foreshortened  dorsal  i*  indi- 
cated in  the  condition  which  it  presents  at  the  moment 


XOLit  itOTVMiA  ^Viewed  from  aboro,  -^i  lut.  alto). 

when  the  stroke  lo  the  left  is  about  to  begin.  The 
direction  of  the  peculiar  twist  of  these  fins  is  also  re- 
versed at  each  successive  stroke,  in  opposite  direc- 
tions, so  that  a  most  effective  propelling  apparatus 
exists,  which  it  would  be  somewhat  difficult  to  imi- 
tate by  a  mechanical  device.  This  contrivance  is  ren- 
dered all  the  more  effective  in  consequence  also  of 
the  great  width  of  the  fish,  by  which  great  stability 
is  secure<l. 

A  very  peculiar  soft  oval  ring  of  dermal  tissue 
around  the  bases  of  the  dorsal  and  anal,  renders 
them  readily  movable  by  means  of  the  tendinous 


tenninations  of  the  muscles  which  are  inserted  inU> 
the  »tr<}ng  hiises  of  their  rays.  A  >imilar  baud  of 
soft  dermal  tissue  is  found  on  both  fil<lcs  of  the  luM 
of  the  broad,  crenulalvd,  rigid  tail,  which  Is  motfd 
on  its  base  just  as  the  rigid  rudder-bhiiie  of  a  v«— I 
is  moved  by  means  of  the  rudder-ohalns.  Iir  ' 
of  Mola,  however,  the  sinple  pair  of  rudder-' 
found  in  a  vessel  is  replaced  by  a  single  .-.i,,  ..  . 
tendons  on  either  side  of  the  median  line,  running 
parallel,  and  pa«<>ing  through  ronnd  canals  in  Ihesnfi 
elastic  base  of  the  caudal,  and  inserted  into  the  httt 
of  the  caudal  rays. 

The  office  of  the  curiously  modifled  caudal  ^  '  V  ' 
seems  to   be   solely  that  of    a    rudder,  no  -. 
whatever  of  the  tail  being  apparent  when  tip 
is  swimming  in  a  straight  line.     Only  when  : 
ture  wishes  to  turn  is  it  dellectcil  from  lh>' 
line  at  its  tip;  and  even  then  it*  apex  sweeps  ilirougii 
an  arc  of  not  more  than  twenty-flvc  degrees  at  roosl, 
usually  much  less. 

The  pectorals  are  comparatively  small,  and,  lo 
swimming  in  a  straight  line,  are  extended  horizoo- 
Uillyand  kept  rigid  and  motionless  by  the  aniiual.iu  if 
merely  for  the  purpose  of  keeping  the  body  vcrlical. 
When  swimming  with  the  sides  of  the  body  at  ui 
angle  with  the  plane  of  the  horizon,  one  or  tb« 
other  of  the  pectorals  is  folded  closely  against  tbr 
side. 

It   thus   becomes  evident  that  Mola   uses  almotl 
exclusively  Ihe   dorsal   and  anal  fins  as  locomntiv« 
appendages,  and  that  the  tail  and   |i6ctoml!<  net  n^ 
spectively  as  the  rudder  and  as  balancers,  ■■'■■ 
no  active,  but  only  avery^ubordinate,  share 
ing  the  creature's  nioveraenla.     Even  the  ni' 
tail  may  i  e  said  to  be  defective;  for  it  wa^ 
that  the  flsh,  when  first  placed  In  the  pool, 
able  to  turn  quickly  enough  to  avoid   bumpiug  iii 
snout  against  the  stone  walls  at  the  angles  of  tli( 
enclosure. 

The  organi7.allon  of  this  creature  is  probably  tin 
most  remarkable  of  any  encountered  arooncst  tlif 
Teleostei.  The  body  is  incased  In  a  very  Iblck  In- 
flexible skin,  and  all  of  the  latcrnl  musculature  hu 
become  subordinated  to  the  office  of  flexing  the 
vertical  tins.  In  fact,  bo  extreme  has  been  thi- 
muscular  specialization,  that  the  myotom.  •  ' 
been  entirely  suppressed,  and  the  lateral  ti 
masses  develoiwu  into  long  muscles,  eiiti...»  ■ 
tendons. 

No  less  remarkable  has  been  the  mode  in  irtiirli 
the  tail  has  been  developed  through  a  larval  forts, 
probably  provided  with  a  lophocepcal  tall,  which  1)«> 
already  disapiwared  in  the  stage  represented  byM"l«- 
canthiis.    Mola,  in  fact,  is  the  best-known  exiireple  »' 
a  type  having  a  gephyrocercal  stniclure.     No  leMfJ- 
treme  is  the  modilication  of  the  cerebro-spinal  iutvou< 
system;  for,  us  a  result  of  the  muscular  specialirilii'" 
already  notice<I,  the  medulla  spinalis  has  be«" 
sively  abbrcvialeil.     We   are,  accordingly,  !> 
admit,  that  Mola  is  the  most  extremely  iu(m! 
leost  in   existence,  notwithstanding  the  fat: 
great  many  very  singular  dee|vsca  forms  has  _ 
described  within  a  very  recent  period. 

The  great  advantage  of  having  the  large  pools  of 
salt-water  enclosed  by  heavy  stone  walls  also  i 
very  apparent  in  the  instance  of  Mola,  at" 
how  valuable  they  may  become  as  aids  in  tli' 
of  tlie  habits  and  moiles  of  life  of  such  lat^<' 
forms  as  dolphins,  porpoises,  sharks,  swortili- 
—  types  in  which  the  Ush  commission  is  ini 
as  affecting  the  abundance  of  certain  of  ili'  . 
fishes, 

JoHX  A.  Rtde*. 


lt:<iL-8T  7.  1SS5.] 


SCIENCE. 


105 


THE  FRENCH  A  CA  DEMY  IN  ITS  ORIGIN. 

'  I    cxDtKTAKE,   since   you   request   it,   to 

rrite  down  what  1  kuow  of  the  French  acad- 

lemy,  —  a  society  about   which   many  people 

tnlk,  but  which  few  people  know  as  it  ought  to 

V  known." 

These  atx^  the  words   with  which  Pelisson, 
khc  original  historian  of  that  famous  society, 
Wgan   his    narrative.      Notwithstanding    the 
charm  of  his  graceful  style,  the  exact  addiiions 
the  record  which  were  made  by  the  Abb^ 
)livet.   and  the  much  more  recent  notes   of 
Livet,  to   say  nothing  of  Kerviler's  readable 
, bibliography,    and   Arsene    Houssaj-e's   witty 
ind  satirical    criticism,  the    French   academy 
remains  to  this  day  as  it  was  in   U'tb'.i,  when 
iVlisson's  story   was  first   anonymously  pub- 
lished, —  "a  society  about  which  many  people 
talk,  but  which  few  people  understand."     Now 
ind  then  some  enthusiastic  Knglish  or  Amcri- 
L-an  writer  proposes  an  English  or  an  Amer- 
Icau    reprotluction,  or  a   critic  skilled  in  the 
Ijtoise  of  conflicting  ideas  sets  forth  the  possi- 
Iliilitio'S  and  the  difficulties  of  organizing  such 
rnu   im()erial  agency,  amid   the    de-centralized 
institutions  of  Crreat  Britain  and  the   United 
SittUa.     Matthew  Arnold  concludes  his  famous 
essay  on  this  subject  by  a  sentence  in  which 

I  admiration  is  tempered  with  doubt.  "An 
academy,"  he  says,  "  quite  like  the  French 
academy,  —  a  sovereign  organ  of  the  highest 
literary  opinion,  a  recognized  authority  in  mat- 
ters of  intellectual  tone  and  taste,  we  shall 
liardly  have,  and  jierhaps  we  ought  not  to  wish 
l<i  have  it."  We  may  venture  to  add,  that,  if 
London  cannot  have  its  literary  court  to  exer- 
cise an  Jicknowlcdged  supremacy  within  a  pre- 
scribed domain.  New  York  and  Washington 
most  wait  awhile  before  their  political  or  finan- 
i-ial  power  can  originate  a  society  which  will  be 
|)otrnt  in  the  promotion  of  letters. 

Nevertheless,    the    growth   of    the   French 

academy,  and  its  influence  upon  the  scientific, 

as  well  as  tlie  literary,  progress  of  France,  are 

|i|U.ite  worth  studying.     It  is  the  parent  of  the 

[Institute  of  France,  but  it  is  the  child  of  a 

iino«U-*t  coterie  of  literary  jK'ople  such  as  may 

J  he  found  in  .-dmost  every  cultivated  town.     Its 

Irxtraonlinary  growth  is  due  in  no  small  degree 

llo  tUal  innate  love  of  symmetrical   organi/.a- 

ItioD,   or   of    g(X)d    form,    which    the    French 

L'Xliibit  in  many  phases  of  their  activity.     It 

>«r€M  not  a  little  lo  the  power  of  the  monarchy 

In  iLo  days  of  Louis  XIV. 

The  French  acaileray  is   always   spoken  of 
founded  in  IG.Mo.  but  several  years  before 
'tbnt  (late  its  nuclcun  was  in  existence.      As 


early  as  1620,  a  numljcr  of  bright  men  liviug 
in  (iitferent  parts  of  Paris.  sulTcring  from  the 
social  imiiedimente  of  a  great  city,  and  linding 
it  inconvenient  to  pay  visits  without  finding 
their  acquaintances  at  home,  determined  to  have 
a  weckl}-  meeting  at  a  private  house.  They 
were  men  of  letters,  above  the  average  ability, 
associated  like  our  literary  clubs,  by  the  prin- 
ciple of  good  fellowship,  with  the  slightest 
possible  rcgidations,  and  having  at  first  no 
liigher  pur[)ose  than  familiar  and  friendly  con- 
versation on  business,  news,  and  litei'ature, 
the  interview  ending  with  a  promeiiiide  or  a 
collation.  If  any  one  of  the  company  wrote 
something  on  which  he  wished  genuine  criti- 
cism, here  was  his  opportunity  to  receive  un- 
guarded and  honest  comments.  In  later  years 
the  members  of  the  academy  looked  back  to 
this  golden  age  of  its  infancy,  when  all  that  is 
bright  and  charming  in  literary  society'  was 
enjoyed  without  noise,  parade,  or  animosity'. 
To  avoid  the  intrusion  of  unwelcome  fame, 
even  the  fact  that  there  was  such  a  club  was 
for  a  long  time  not  mentioned  lo  those  who 
were  unconnectol  with  it. 

But  such  light  could  not  long  be  hidden 
beneath  a  bushel.  One  by  one.  outsiders  heard 
of  that  charming  circle  which  was  not  engaged 
in  the  exchange  of  compliments  and  flattery, 
but  which  openly  and  boldly  pointed  out  to  the 
members  their  literary  faults.  All  this  Arca- 
dian chapter  is  charmingly  told  by  Pelisson, 
whose  narrative  we  are  following  as  others 
have  so  often  done  before.  Boisrobert  was 
then  in  high  favor  with  Richelieu,  —  the  one  to 
whom  the  Cardinal's  physician  referred  when 
he  said.  "Monseignour,  I  can  prescribe  nothing 
more  for  you  but  two  drams  of  Boisrobert 
after  dinner."  From  this  source  the  great 
minister  of  France  heard  of  the  brilliant  cote- 
rie which  met  at  the  house  of  Conrart.  The 
far-sighted  sagacity  of  Kichelieu  perceived  the 
posbibility  of  giving  public  authority  to  these 
self-contained  critics,  and  through  Boisrobert 
he  offered  to  become  the  protector  of  the  club, 
and  lo  give  it  the  authority  of  Lettres  patentea. 
His  proposals  were  gladly  accepted  as  honors 
from  the  crown,  and  after  due  deliberation  and 
formalities,  the  charter  jtassed  under  the  royal 
hand  and  seal  in  the  month  of  .January.  Ifiii,'). 
This  document  is  fur  more  interesting  at  this 
late  day  than  most  such  official  ])upers.  It 
alx)unds  in  lofty  senlinieuts  admirably  ex- 
pressed. It  recognizes  the  conferences  which 
liave  been  held  i)y  the  pre-existent '  assembly  ; ' 
it  confirms  and  defines  their  purpose  to  be  the 
promotion  of  eloquence,  that  is  to  say,  of  skill 
in  the  use  of  language  ;  it  bestows  upon  I  he 
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infant  society  the  name  which  has  now  become 
historic ;  it  limits  the  meml)ership  to  fort}-  per- 
sons ;  and  it  confers  u]K>n  the  chief  and  pro- 
tector, Cardinal  llichelieu,  the  authorization 
of  officers,  statutes,  and  bj'-laws.  Various 
other  names  had  been  proposed,  —  I'Acad^mie 
des  beaux  esprits,  I'Acaddmie  de  I'dloquence, 
TAcademie  6minente,  —  but  finally  Acadd-mie 
fran^aise  was  selected,  because  it  was  more 
modest  and  more  appropriate. 

The  original  statutes  define  in  much  detail 
the  sphere  of  the  academy,  and  its  methods  of 
procedure.  Its  purpose  is  thus  stated  in  the 
twenty-fourth  article.  "The  principal  func- 
tion of  the  acadcmj'  will  be  to  labor  with  all 
possible  care  and  diligence  to  give  certain  rules 
to  our  language,  and  to  make  it  pure,  eloquent, 
and  capable  of  treating  the  arts  and  the  sci- 
ences." In  subsequent  paragraphs,  provision 
is  made  for  the  distribution  of  the  best  French 
authors  among  the  academicians  who  are  to 
make  a  note  of  such  words  and  phrases  as  sug- 
gest general  rules  of  correct  expression,  the 
entire  academy  being  the  judge  of  what  is  thus 
presented.  The  preparation  of  four  works  — 
a  dictionar}',  a  grammar,  a  rhetoric,  and  a 
jwetrj'  —  is  projected.  At  every  regular  meet- 
ing, one  of  the  academicians,  in  his  turn,  is  to 
present  a  discourse  in  prose,  reading  it  or 
reciting  it  as  he  chooses.  He  may  select  any 
theme,  but  must  restrict  himself  in  delivery  to 
fifteen,  or,  at  most,  thirty  minutes.  The  rest 
of  the  session  is  to  be  devoted  to  the  examina- 
tion of  works  which  have  been  presented  to  the 
academy,  or  to  the  prosecution  of  the  four 
great  tasks  already  mentioned.  Ever}'  dis- 
course before  the  academy  is  to  be  referred  to 
two  censors,  who  shall  report  within  a  month 
their  observations  upon  it,  and  the  author, 
within  the  following  month,  shall  submit  to  the 
commissioners  the  corrections  which  he  maj- 
have  made  in  accordance  with  their  sugges- 
tions. Similai-  steps  are  to  be  taken  in  respect 
to  other  works  submitted  to  the  judgment  of 
the  academy.  Brief  rules  are  laid  down  to 
make  the  criticism  truly  effective.  The  com- 
missioners or  censors  are  not  to  keep  copies  of 
the  pajiers  they  examine,  nor  of  their  observa- 
tions upon  them ;  faults  are  to  be  pointed  out 
with  deference  and  courtesj'.  The  corrections 
are  to  be  received  in  the  same  spirit ;  the  ap- 
probation of  the  academy  will  be  expressed 
without  praise,  and  in  accordance  with  a  pre- 
scribed formula.  Works  indorsed  by  the 
academy,  after  such  scrutiny  as  has  been  men- 
tioned, may  be  published  '  bj-  order  of  the 
French  academy ; '  but  no  academician  may 
indicate  his  membership  in  the  academy  on  the 


titlepagc  of  a  work  not  submitted  to  the  criti- 
cism of  his  associates,  or  not  approved  by  their 
action.  The  rules  which  the  academy  pre- 
scribes in  respect  to  language  or  orthography 
must  be  followed  by  all  the  academicians  in 
prose  and  verse.  All  revelation  of  the  confi- 
dences of  the  academj',  in  criticism  or  praise, 
is  forbidden  under  penalty  of  disgraceful  and 
irremediable  expulsion. 

By  these  severe  methods,  the  literary  men 
in  Paris,  in  the  middle  of  the  seventeenth 
century,  endeavored  to  hold  themselves  and 
their  countrymen  up  to  a  high  standani  of 
literary  excellence.  The  results  have  been 
apparent  fi-om  that  time  to  this,  in  the  clear- 
ness, the  fitness,  and  the  grace,  which  have 
characterized  French  writers,  not  only  those 
of  genius  and  erudition,  but  those  of  hum- 
bler standing.  In  later  daj's,  other  acade- 
mics in  Paris  have  shared  with  the  French  its 
loftj'  rank ;  and  perhaps  there  is  less  reason 
now  than  there  was  two  centuries  ago,  for  such 
concerted  action  in  the  improvement  of  the 
French  language,  and  in  the  promotion  of  a 
pure  style;  yet  no  one  can  read  the  story  of 
those  primitive  da3-s  without  admiration  for 
the  spirit  which  conceived  this  lofty  idea  of  the 
benefits  of  literary  criticism,  severe  and  con- 
siderate, and  which  upheld  the  advantages  of 
co-operative  efforts  in  the  advancement  of  let- 
ters. Among  all  the  literary  clubs  of  the  world, 
none  has  attained  to  such  acknowledged 
authority,  none  has  come  so  near  to  immor- 
tality, none  has  had  such  wide-spread  influence, 
as  that  which  sprang  into  life  at  the  magic 
touch  of  Richelieu  two  centuries  and  a  half  ago. 


EXPLORATION  IN  INDO-CHINA.^ 

On  the  12th  of  December,  18S3, 1  left  London  f«r 
Liverpool,  and  embarked  the  next  day  for  Rangoon. 

Luckily  I  was  iotroduced  to  the  Rev.  Dr.  J.  N. 
Gushing  before  leaving  tlie  steamer,  and,  as  he  wu 
the  best-known  Sban  scholar,  and  had  previouily 
traversed  part  of  the  country  I  Intended  tu  explore, 
I  induced  him  to  join  my  party.  Having  procured  the 
necessary  passports,  and  paid  my  ofiScial  calls,  I  left 
for  Maulmain  to  make  arrangements  for  the  joumer. 

On  the  12th  of  January  I  sent  my  boys  on  with  the 
luggage  to  Shwaygoon,  a  town  some  sixty  miles  dis- 
tant from  Haulmain  up  the  Salween  River,  and  fol- 
lowed with  Mr.  Ross,  of  the  Bombay-Bormah  trading 
company,  on  the  15tb,  in  a  steam-launch.  The  sine 
day  we  left  in  carts  for  HIineboay,  where  we  arranged 
for  hiring  elephants  for  both  of  our  parties.  ReturnlDg 
to  Shwaygoon,  I  made  a  boat-journey  up  the  Salween 
as  far  as  Yembine,  to  see  whether  it  was  practicable 
to  carry  a  railway  in  that  direction.  On  my  retnrs  to 
>  From  an  article  by  Holt  8.  Hauxtt  In  tlie  London  Oraph^- 
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Sliwaygoon.  on  the  SOtli,  I  fouixl  that  Dr.  Ciishiiip; 
aDt]  the  tx-moinder  of  our  party  had  arriveil  there. 
The  next  ddy  we  l«ft  with  seven  bullock-carts,  and 
attCTAgiHtiX  ducking  in  the  Hlineboay  River,  owing 
t<»  our  driver  missing  Uic  ford,  reached  niincbony. 
where  we  found  thai  llie  Bumian  magistrate  had 
procured  fourteen  elephanto,  — six  for  our  parly,  aud 
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eight  for  that  of  the  Bomhay-Burinah  party,  which 
■wished  to  accompany  us  as  far  as  Maingloongyee. 
As  the  latter  parly  bad  not  arrived  by  the  'l-'A,  I  de- 
termined to  ilarl,  and  make  short  marches  until  they 
BX^'^*''  ^^-  Having  secured  a  guide  who  could 
Burmese,  Talain,  and  Karen,  to  come  with  us 
Tfmr  as  Haingloon^-ec,  we  mounted  our  elephants, 
ftnd  I  commenced  the  survey. 

Mounting  an  elephant  is  no  easy  matter  for  a  Euro- 
p«*n.     A  native,  with  his  bare  feet  and  lithe  body, 
just  takes  hobl  of  the  ear  of  the  monster,  and  scram- 
ble* up;   but   we,  with   our   boots   and   tight-flttiug 
flolh"-*,  in  vain  attempt  to  follow  their  example. 
The  hide  is  «o  slipjiery  that  we  can  get  no  purchase 
on  it,  anil   either  have  to  be  half  lugged   and   half 
bundled  up;  or  clamber  from  a  stage  on  to  the  beast's 
lienl,  and   perhai)S  sprawl  over  the  mahout  as  we 
lUeinpl  I")  enter  the  howdah;  or  else  endeavor  to 
mount  by  a  rope-ladder,  whilst  the  timorous  elephant, 
tinused  to  us  and  our  strange  appearance,  is  edging 
May,  and  may,  in  his  fright,  floor  us  with  a  swing  of 
Vn  trunk,  and  endeavor  to  make  an  end  of  us  with 
his  tMk». 

1  <lo  not  know  whether  any  one  before  me  ever 

iltfmpled  to  make  a  route-survey  from  the  back  of 

ml:  the  difficulty  of  the  proceeding  can  only 

v«l  by  one  who  has  tried  It,  particularly  1/ 

1  tall,  long-striding  bnite.     Female  ole- 

,'\i  pleasunler  to  ride  than  male  ones; 


but,  as  a  male  elephant  Is  considered  superior,  the 
natives  insisted  that  I,  being  the  head  of  a  parly  that 
they  wished  to  honor,  should  invariably  mount  the 
largest  male  tusker  that  they  wer«  possessed  of.  The 
weariness  caused  by  the  constant  jolting  that  I  suf- 
fered for  months,  joined  with  the  constant  wakeful- 
ness of  my  attention,  left  me  nearly  prostrate  on  my 
arrival  at  Bangkok. 

Our  first  march  was  a  short  one.  The  elephants, 
after  being  unloaded,  had  their  front  feet  shackled 
with  anklets  made  of  twisted  cane,  and  were  led 
away  to  their  bath,  and  aflerw.irds  turned  into  the 
jungle  to  feed.  The  elephants  had  to  bo  bathed  and 
loaded  by  daylight,  so  that  we  might  make  long 
inarches,  and  liavc  a  good  rest  in  the  heat  of  the 
day,  when  we  took  our  breakfast.  Before  starting, 
we  generally  had  some  Kopp's  soup  mixed  with  Lie- 
big's  essence  of  meat,  and  some  biscuits,  with  coffee, 
cocoa,  or  tea.  Our  breakfast,  whicli  we  generally 
took  about  noon,  consisted  of  soup,  chickens,  some- 
times a  duck,  curry  and  rice,  and  vegetables  when 
we  could  get  Ihein.  Tea  was  always  going,  botli  for 
ourselves  and  our  servants.  At  times  we  were  so 
tired  of  fowls  that  we  purchased  cattle  and  had 
them  slaughtered,  as  we  could  not  otherwise  get  a 
beefsteak.  Pork,  even  from  wild  boar,  was  dangerous 
food.  Nearly  all  the  people  of  a  village  we  passed 
through  in  the  Huang  Fang  plain  were  suffering 
from  Irichinosls,  and  most  of  the  inhabitants  in 
Viang  Pa  Pow  had  been  taken  ill  about  two  years 
previously. 

Our  dinners  were  similar  to  our  breakfasts,  with 
the  addition  of  fried  plantains,  tapioca,  or  boiled  rice 
and  jam. 

Although  deer  were  plentiful  throughout  the  coun- 
try, we  seldom  had  venison,  as  we  liad  no  time  to 
hunt.  Often  deer  crossed  our  path  right  in  front  of 
our  ek'phants,  a  wild  boar  would  rush  through  our 
encampment,  and  jungle-fowl,  i|uail,  imd   hares  be 


ril.!.AU,no(K    IN    THK    MI'-II    riNG. 

met  with  in  our  day's  ride.  Gibbous  were  nearly 
the  only  monkeys  that  we  ever  saw,  but  lliey  were 
very  numerous  in  the  evergreen  forests. 

Not  only  were  fires  lit  for  our  dinners,  but  owing 
to  the  numerous  tigers,  which  were  constantly  on  the 
prowl  at  night  in  the  neighborhood  of  our  camps, 
often  a  dozen  were  kept  burning  all  nigtit  Ion: 
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the  Karens,  nlio  had  cliargc  of  the  elephants  from 
niiii^boay  to  Muaiig  liaut.  The  Shan  drivers,  who 
accumpaiiivd  us  on  our  other  joumeys,  were  not  so 
fearful.  We  someliiues  heard  of  tigers  attacking 
oxen  in  Tillai:es  on  both  sides  of  our  camp,  but  we 
were  so  fortunate  as  to  see  no  more  of  thera  than 
their  footprints. 

Our  encampments  were  generally  under  the  shelter 
of  large  evergreen-trees,  at  times  upwards  of  Iwenty- 
fuur  feet  In  girth,  a  hundred  ami  lifly  feet  to  the 
lowest  branch,  and  from  a  hundred  ajid  eighty  to 
two  hundred  feet  in  height.  Our  shelter,  until  we 
reached  Zimmi!,  consisted  uf  a  fntll  structure  formed, 
of  a  few  branches  covered  over  with  two  waterproof 
sheets,  slightly  bent,  so  as  to  allow  the  heavy  dew  to 
drop  off.  Our  howdahs,  for  this  stage  of  our  journey, 
were  without  covers :  so  we  could  not  creep  into  them 
to  escape  from  the  storms  that  are  frequent  in  the 
hills,  even  in  the  dry  season. 

Mr.  Colquhoun  ha<  noted,  in  his  most  interesting 
work  'Amongst  the  Shans,'  that  Shamanism,  or  Nat 
worship,  ii  not  only  the  sole  religion  of  most  of  the 
hlll-trlbes  in  Indo-Chtna,  but  has  been  absorbed  into 
the  worship  of  the  followers  of  Buddha.  'Nat'  is 
the  Burmese  for  the  elf-folk,  fairies,  gnomes,  and 
demons  of  our  nursery  lore.  So  real  is  the  worship 
—  or,  rather,  the  lielief  in  the  power  —  of  these  beings, 
that  all  good  and  evil  Uiat  occurs  to  mankind  is  put 
down  to  their  direct  Influence  or  action.  Wherever 
one  goes,  little  doll-houses  are  found  pLicrd  on  small 
platforms  of  bamboo,  with  a  few  leaves,  fruit,  rice, 
(lowers,  or  perhaps  all  together  deposited  in  them,  to 
keep  the  Nat,  or  Pee,  in  good  temper.  Their  baneful 
iiilluence  is  more  feared  than  tigers;  and  every  pre- 
cjiiition  was  t.iken  at  all  our  halting-phicos  to  pro- 
jiitiate,  appease,  and  wanl  them  off.  Mystic  crosses 
of  bamboo  were  stuck  up  at  the  paths  leading  to  the 
camp;  and,  on  sauntering  round,  many  traces  were 
seen  of  devotion  to  the  Pee. 

One  peouliariiy  of  the  good  and  evil  Pee,  is  tliat 
they  are  ancestral  spirits,  who  become  good  or  evil 
spirits  sifter  the  decease  of  llie  hnnuin  form  which 
tbey  Inliabitcii.  If  a  king  or  other  ruler  or  nobleman 
dies  whilst  passing  through  the  forest,  his  spirit  must, 
of  necessity,  haunt  the  place  where  he  died.  No 
merit-making  can  arise  from  procuring  religious  ser- 
vices over  Ills  corpse.  The  disembodied  spirit  wan- 
ders about  in  bis  desperation,  and  endeavors  to  cause 
the  death  of  all  who  pass  his  way.  If  he  succeeds, 
the  deceased's  spirit  has  to  become  liiii  companion 
and  subject.  Thus  a  clan,  with  its  chief,  is  formed  to 
entrap  and  kill  all  unwary  passengers  through  the 
forest.  No  one  dying  in  the  forest  has  the  privilege 
of  returning  home  to  join  the  household  spirits:  they 
are  forever  destined  to  be  Pee  Pa,  or  evil  spirits  of 
the  jungle.  The  Pee  Ka  are  wizard  spirits  of  horse 
form,  wlio  are  re-enforced  by  the  deaths  of  beggars 
and  very  poor  people,  whose  spirits  were  89  disgusted 
with  those  th.il  refused  them  aid  in  food  and  shelter, 
that  they  resolved  to  return  and  haunt  their  stingy 
and  hard-hearted  neighbors. 

Leaving  the  British  guard-house  on  the  28th,  we 
arrived  the  next  day  at  the  Shan  guard-house  at  Meh 


Tha-wa,  on  the  Thoungyeen  Hiver,  which  here  fomn 
the  British  eastern  frontier. 

\Vc  clatnliered  over  the  hills  and  spurs  In  the  Qtnal 
crow-flight  of  the  Karens,  and,  descending  into  tht 
valley  of   the   Meh  Nium  or  Maingloongyee  River, 
reached    Maingloongyee    on   the  .5th  of    Febnurj. 
Ilere  we  put  up  at  the  house  of  one  of  our  Urs!«t 
Burmese  foresters,  called  Moung  Hmo<jn   Taw,  who 
has  worked   the    forests   in    the   basin    of   thi'   M'l. 
Nlum  for  many  years.     Ilaving  procured  n 
elephants,  I  left  the  town  on  the  13th,  and.  < 
by  a  route  to  the  south  of  that  taken   by  : 
travellers,  reached  Meh  Lyt  valley,  and  ascein 
main  range  to  the  plateau  upon  which  the  Lu-a  vil- 
lage of  Baw-gyee  is  situated. 

From  Baw  we  descended  the  hills  to  Muang  n&nt, 
a  town  on  the  Meh  Ping  lUvcr.  and,  tiiring  boats,  ar- 
rived at  Zimm€  on  Feb.  ij.  The  scenery  on  the  Jl'li 
Ping  is  very  beautiful.  Between  Zimme  and  Muuj); 
Haut  the  river  generally  hugs  and  twirls  about  tlir 
spurs  to  the  westward  that  spring  from  the  haunches 
of  a  magnificent  round-topped  Iiill  called  Loi  Pali 
Kung,  or  the  Cluud-Cap[>ed   Mountain.      Tliis  bill 


-i:  vs    IlOrtll!    *T  KUXU    H.^KN. 

dominates  the  whole  range:  its  summit  must  Iw  «l»>ut 
ten  thousand  feet  above  the  sea.  Another  strikln;; 
feature  is  the  Hill  of  the  Tiger  Head,  called  so  fnun 
the  resemblance  the  precipice  that  forms  its  ca>| 
face  bears  to  its  go<lfather.  The  banks  of  the 
for  many  miles  below  Zimme  are  fringed  wiili  ' 
lages,  the  houses  being  embedded  and  often  lijililen 
in  gardens  of  palm,  cocoanut,  mango.  tumari|' 
orange,  and  other  trees.  Farther  down  stream  " 
villages  become  less  frequent,  and  are  often  scree 
from  view  by  the  plume-like  bamboos  that  frliigel 
banks.  The  lights  and  shades  on  the  foliage,  anill 
deep,  cave-like  recesses  between  the  clumps,  togulj 
wltla  their  elegant  and  ever  varying  form,  cresu 
times  by  the  crimson  blossoms  of  the  Icpan,  jMuki 
and  pin-leh-kethit  trees,  gave  the  whole  scene  ac' 
that  is  passing  description. 

Leaving  Ziininc',  we  passed  fortwelve  miles  Ihn 
the  citltivation  and  villages  lying  to  the  north  (i( 
then,  getting  amongst  the  hills  lyitig  to  the 
the  Meh  Ping  valley,  we  descended  a  few  days 
wards  to  Viang  Pa  Pow,  which  lies  in  the  valle| 
the  Meh  Low,  that  emptier  into  the  5leh  Kon||^ 
Cambodia  Biver  a  few  miles  south  of  Kiang  II<i 
We  were  now  amongst  the  wiairds  and  witches,    Tt< 
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Vee  Ka,  or  hor?e-sliaped  spirits,  that  I  have  before 
alhiiled  to,  altai-h  themselves  sometimes  to  one,  and 
at  other  times  to  another,  of  their  desceiidanU,  who 
arc  supjKised  to  have  the  power  of  using  Ihera  as 
ministers  of  ill  to  their  neighhors.  The  belief  in 
ifaese  spirits  is  nniversal  through  the  Shan  state,  and 
is  the  cause  of  a  vast  amount  of  cruelty  and  misery. 
A  man  falls  ill :  his  malady  baflles  the  skill  of  the 
physician;  the  spirit  doctor  is  called  in,  and  decides 
that  it  is  a  case  of  witchcraft.  The  doctor  calls  the 
officer  of  the  village  ami  a  few  others  as  witnesses, 
nis  first  question  tu  the  invalid  is,  '  Whose  spirit  has 
Itched  you  ? '  If  no  reply  is  given,  the  sick 
on  is  pinched,  or  beaten  with  a  cane,  until  he 
laVes  the  disclosure.  The  replies  are  put  down  to 
the  witch-ghost,  uttered  through  the  mouth  of  his 
victim.  Other  questions  are  then  asked;  such  as, 
•  How  many  buffaloes  ha-s  he?'  '  How  many  pigs?' 
'  How    many    chickens?'      'How    much    money?' 

I  The  answers  to  these  questions  are  written  down 
by  the  scribe.  A  time  is  then  appointed  for  meeting  at 
the  accused  person's  liouse.  The  same  questions  are 
put  to  him  as  to  his  possessions.  If  his  answers  agree 
with  those  of  the  sick  person,  he  is  condemned,  and 
held  responsible  for  the  acts  of  his  ghost.  He  is 
ordered  to  leave  the  village,  has  his  house  unroofed 
and  pulled  to  pieces,  and  his  garden  trees  cut  down. 
Witclies  and  wizards,  who  are  thus  driven  with  their 
families  from  their  homes,  are  only  allowed  to  resettle 

I  it>  certain  places:  amongst  these  arc  Muang  Paow, 
ma  Ngai,  Munng  Pai,  and  Kiang  H<<en.     There 
hardly  a  village  of  any  size  through  which  we 
ed  that  had  not  one  or  more  houses  unroofi'<l, 
the  people  of  the  house  having  been  ousted  on  this 

I  fearful   charge.      The    Pa-pow   plain   is   fast    being 
brought  under  cultivation  by  these  exiles:  it  is  many 
miles  in  length,  and  of  considerable  breadth. 
After   leaving  the  plain,   we   continued  along  the 

I  rotito  ('apt.  M'Leod  took  in  18.3(1,  as  far  as  Kiang  Ilai. 
Here  we  had  to  stay  a  day  or  two  to  procure  a  relay 
of  elephants.  At  Kiang  Ilai  we  met  for  the  first  time 
Moosurs,  called  so  by  the  Shans,  but  La-IIoo  by 
themselves.  Their  faces  were  of  a  decided  oval,  and 
their  Turki  a.s|>cct  bespeaks  them  of  siinilar  type  to 
the  Mohammedans  of  Yunnan.  The  high  position 
that  is  altuwcd  to  woman  amongst  the  Indo-Chinese 
was  evidenced  throughout  my  jimmey.     Tbeir  power 

I  and  arknowledged  rights  are  well  exemplified  by  the 

law  of  divorce  amongst  the  Moo-sur.     These  people 

are  monogamists.     Either  can  divorce  the  other  at 

rill,  on  payment  to  the  divorced  party  of  a  sum  of 

i forty  nipcei.      The   woman   takes    the    house,   the 
tiauglilers,  two-thirds  of  the  clothing,  one-third  of 
tb«   money,  and   half  of  the   goods.     Tlie   8on«.  to- 
gether with  the  remainder  of  the  clothing,  money, 
»nd  goods,  go  to  the  man.     From  Ban  Meh  Kce,  a 
•  Itlage  of  two  hundred  and  thirty  houses,  near  the 
bonlirr,  we  turned  eastward,  and,  passing  the  remains 
"f  !li"  three  ancient  cities  of  Manola.  proceeded  to 
■  ■  -'-n.     The  remains  of  the  three  cities  of  Ma- 
li about  b.ilf  n  mile  in  diameter,  consisted  of 
4l,  ind  the  bottom  of  knolls,  and  heaped 

ip  !  -  ii  parapets  on  cither  side.    The  top  of 


the  inner  ramparts  are  about  forty  feet  above  the 
bottoms  of  the  ditches,  which  are  about  a  hundred 
feel  wide.  During  my  various  journeys,  I  passed 
through,  or  not  far  from,  and  Icarneil  the  names  of, 
forty-eight  such  deserted  cities.  As  some  of  these 
were  upwards  of  two  miles  in  width,  the  population 
of  Uie  country  at  one  time  must  have  been  l.irge. 
Many  of  these  cities,  however,  may  have  been  cities 
of  rijfuge  for  the  people  of  the  districts  In  time  of 
invasion,  and  only  partly  occupied  in  times  of  peace. 
The  Kiang  Hsen  plain  is  perhaps  the  largest  and  most 
fertile  in  the  Shan  states.  It  extends  for  fully  a 
hundred  and  fifty  miles  from  north  to  south,  and  is 
often  many  miles  in  breadth.  Teak  grows  luxuriantly 
upon  the  low  hills  in  its  neighborhood;  and  in  the 
forests  on  the  eastern  side  of  the  Meh  Kong,  there  are 
said  to  be  extensive  triicts  covered  by  it.  The  city 
of  Kiang  Hsen  was  re-occupied  in  1881.  Its  former 
wealth  and  population  must  have  been  great;  as  there 
were  fifly-three  monasteries  within  its  walls,  and 
many  very  valuable  bronze  images  of  Buddha  are 
scattered  about  the  enclosure.  We  met  large  bodies 
of  emigrants  proceeding  to  Kiang  Hsen  during  our 


m. 


journey  to  Kiang  Hal,  and  heard  from  the  prince 
of  the  place  that  forty-eight  hundred  fighting  men, 
with  their  families  and  slaves,  had  been  told  off 
from  Zimmi!,  Lakhon,  Lapoon  or  Labong,  and  Peh, 
to  settle  in  the  plain  about  Kinng  Hsen.  Most  of 
these  are  the  descendants  of  the  captives  who  were 
removed  .after  its  surrender  in  17SI7.  Heturning  to 
Kiang  Hal,  we  followed  the  Kiang  Hsen  pluln  from 
the  basin  of  the  Meh  Low  Into  that  of  the  Meh  lug, 
and  reached  the  town  of  Penyow,  where  small-pox 
was  raging.  Here  we  were  detained  for  some  days, 
waiting  for  elephants.  Leaving  the  town  on  the  28th 
of  April,  we  crossed  into  the  valley  of  the  Meh 
Ngow,  and  thence  into  that  of  the  Meh  Wung,  on 
which  the  important  town  of  Lakhon,  which  con- 
t.-vins  about  ten  thousand  inhabitants,  is  situated. 
Crossing  the  hills  to  Lapoon,  we  arrived  at  Zimxai 
on  the  iiOtli  of  April,  six  days  after  the  commence- 
ment of  the  rains.  My  companions  and  all  of  our 
servants  were  suffering  from  fever  towanls  the  latter 
end  of  the  journey,  and  I  w.is  glad  to  get  them  all 
safely  back  into  7.imm6  on  the  24th  of  M-iy.  After 
stopping  a  week  in  the  town,  I  left  for  Bangkok. 
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THE  LAST  CRUISE  OF  THE  ALBATROSS. 

The  U.  S.  fiMh-commission  stciinier  Albatross,  ar- 
rived at  Wood's  lloll,  Mass.,  .July  l(t,  fnmi  her  flmt 
cruise  to  tlie  important  flsliing-banlcs  located  off  the 
coasts  of  the  maritime  provinces,  where  she  liad  be<>n 
malting  extensive  investigations  in  the  interests  of 
the  cod  and  halibut  flslieries  for  about  a  month. 
Most  attention  was  paid  to  tli<'  region  of  the  (irand 
bank,  south  of  Newfoundland,  including  iU  northern, 
western,  and  soutliern  slopes,  and  tlie  ailjacent  waters 
of  Green's  an<i  St.  Peter's  banks.  Thence  the  ex- 
plorations were  continued  across  lianquereau  and 
MIsaine  bank,  and  as  far  to  the  westward  a«  LeIIave 
bank.  On  the  homeward  passage,  a  few  observations 
were  made  along  the  outer  slope  of  George's  liank. 
Over  a  liundred  hauls  were  made  with  tlie  beam-trawl 
and  dredge,  and  mucli  hand-line  (ishing  was  done. 
An  attempt  was  also  made  to  obtain  8|>ecimens  from 
the  l>ottom  by  means  of  torp<>doe8  exploded  in  a 
depth  of  about  forty-five  failioms;  but  without  suc- 
ces.',  only  two  or  tliree  cod  .and  haddock  coming  to 
the  surface.  These  experiments  clearly  proved  tliat 
only  such  ilsli  as  possess  large  swim-bladders  are 
likely  to  float  after  having  been  killed  at  the  bottom 
in  tills  manner. 

The  results  obtained  on  this  cruise  are  of  great 
value,  and  an  exceedingly  large  number  of  specimens 
serving  to  explain  the  character  and  resources  of  tlie 
fishing-grounds  was  secured.  These  explorations  are, 
in  fact,  the  first  of  the  kind  th.it  have  liven  made  of 
the  outer  banks  to  the  eastward  of  the  meridian  of 
Halifax;  and  they  furnish  us  with  the  first  connected 
series  of  observations  that  lias  been  olitaitied  reganl- 
ing  one  of  the  most  important  flshing-regions  of  the 
world.  Tliey  are  also  of  especial  interest  at  this  time, 
in  view  of  the  probable  re-opening  of  fishery  nego- 
tiations between  the  United  States  and  Canada. 
Almost  tlie  only  previous  information  we  posserssed 
respecting  the  fauna  of  the  great  banks  w^as  secured 
through  the  agency  of  the  Gloucester  fishenncn, 
whose  services  to  tlie  Fish  commission  since  1878  have 
already  been  made  known. 

The  cruise  of  the  Albatross,  just  ended,  is  to  be  re- 
garded as  scarcely  more  than  a  preliminary  one,  since 
there  are  many  important  problems  bearing  upon  the 
distribution  and  migrations  of  food-fishes  over  the 
great  banks,  wliich  invite  a  prolonged  series  of  care- 
ful investigations  according  to  modern  methods  of 
research.  It  was  noticed,  that,  on  some  jHirtions 
of  the  Grand  bank,  where  good  fares  were  lieing 
obtained  by  the  fishing-vessels,  the  bottom  was  com- 
paratively barren  of  life;  leading  to  the  conclusion, 
that,  over  some  area.*,  the  tish  must  feed  mainly  upon 
free-swimming  animals  above  the  bottom,  and  that 
the  true  value  of  a  fishing-ground  cannot  always  be 
determined  by  means  of  the  dredge. 

.\s  incidental  features  of  the  cruise,  careful  sonnd- 
ing  observations  were  made  at  the  reported  locations 
of  Hope  bank,  Watson's  rock,  and  the  Jesse  Kyder 
rock,  without  finding  any  traces  of  their  existence. 
^Many  icebergs  were  observed  south  of  the  Newfimnd- 
coast,  and  foggy  weather  frequently  inteifered 
i  operations. 


Lleut.-Conim.inder  Z.  L.  Tanner,  U.S.y.,  was  in 
command  of  the  Albatross,  with  Capt.  J.  W.  Collins  in 
charge  of  the  practical  fishery  investigatious,  and  Mr. 
James  K.  Benedict  as  chief  naturalist,  assisted  by 
Mr.  Sanderson  Smith,  Mr.  Willard  Nye,  jun.,  and 
Mr.  Tliomas  Lee. 


REFORM   ly  GEOGRAPHICAL    ORTHOG- 
RAPHY. 

TiiK  absence  of  system  in  geographical  orthn:- 
raphy,  especially  in  English  maps,  and  the  conse- 
quent confusion  and  variety  that  exist  in  the  spelling 
of  foreign  names  on  such  maps,  have  necessarily  at- 
tracted the  attention  of  cartographers  of  every  coun- 
try. The  council  of  the  Royal  geographical  society 
has  taken  the  matter  up,  and  proposes  what  seems 
to  us,  on  tlie  whole,  a  very  satisfactory  set  of  rules, 
which  will  hereafter  be  used  in  all  the  publicationi 
of  the  society.  These  are  in  brief  as  follows :  Xaiiies 
of  countries  in  which  the  Roman  alphabet  is  us«l 
will  be  spelled  as  by  the  respective  nations.  Karnes 
familiar  in  a  certain  form  (ex..  Cilcutta,  Celelies, 
Mecca)  in  English  literature  will  be  retained  mi- 
changcd.  The  true  sound  of  the  word,  so  far  as  it 
can  be  indicated  by  the  system  as  pronounced  bv 
the  local  population,  will  be  reproduced  as  the  ba^is 
of  the  spelling.  In  general,  the  rowels  will  be  ]'ri>- 
nounccd  as  in  Italian,  and  the  consonants  as  in  Kn;:- 
lish.  Only  one  accent,  the  acute,  to  denote  stress, 
will  be  used.  Every  letter  Is  pronounced.  To  shorten 
the  vowel,  the  consonant  following  it  is  doubled  (ex.. 
duty,  putty).  The  spelling  of  Hunter's  Monumental 
gazetteer  of  British  India  will  be  followed  for  Indian 
names  within  its  limits. 

These  rules  are  essentially  such  as  have  governed 
American  philologists  under  the  lead  of  George  Gibbs 
for  many  years,  and,  while  not  equal  to  the  refine- 
ments of  the  lexicographer,  are  abundant  for  daily 
needs.  Those  who  use  maps  cannot  be  bothered  by 
minute  shades  of  difference  in  pronunciation,  which 
can  only  be  properly  studied  on  the  spot  where  they 
exist. 

It  will  be  observed  that  the  treatment  is  far  from 
radical,  and  eminently  practical:  the  only  wonder 
is,  that  it  has  b«en  so  long  deferred.  The  time  for 
an  international  alphabet  for  map  use,  whose  letters 
shall  have  invariable  values,  which  would  be  the 
most  satisfactory  solution,  is  likely  to  be  long  de- 
ferred on  account  of  certain  obvious  though  unsci- 
entific objections.  Tlie  proposal  now  made  is  in  the 
right  direction,  and  its  principles  have  to  a  lai^e 
extent  lieen  adopted  already  on  the  admiralty  charts, 
and  by  lea<llng  geographers  of  various  nations. 


THE    TELEPHONE  IN  PARIS. 

We  reproduce  from  La  nature  a  map  showing  the 
distribution  of  telephone  subscribers  in  Paris.  This 
map  gives  all  the  offices  of  the  subscribers,  representr 
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Irit  shows  the  central  bureaus,  A,  B,  C,  D, 
U,  etc.,  and  gives  oOicr  information  as  in- 

'    tystcin  of  Paris  is,  after  that  of 

Ml  the  most  prosperous,  numbering  at 

if  last  April  thirly-eight  hundred  subscrib- 
^Uicqiially  dislribulod  over  Paris  and  tlic 
■  is  easily  seen  from  llie  map  which  shon'.s 
Sfbution  Oct.  1,  1S84,  with  the  points  of 
!nt  of  the  lines  outside  of  the  city  walls 
'rf'iti  cvh  iif  the  gates.     In  the  (IpcT.i  and 


PROFESSOR  SUMNER'S.  ECONOMIC  ES- 

SA  rs. 

"  One  may  read,  in  scores  of  books  and  arti- 
cles, tliat  political  economy  is  passinj^  through 
a  transition  slajje.  ...  It  is  certainly  true 
tiiat  there  is  no  bod^-  of  economists  engaged  in 
carrying  on  the  science  of  political  economy 
by  a  consistent  develoi)raent  of  it^  older  results, 
according  to  such  new  light  as  can  bo  brought 
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XAP  or   PARIB,   SBOWlSd  THE   OlSTUISimOIf  OF  TSLCrBOXKa    (iMHOtuTt). 


Ilstrlcts.  the  subscribers  are  most  abundant. 
[£  a  dozen  district  offices  so  distributed  as  to 
Mf  rrice  with  the  minimum  of  conductors; 
■lieinp,  as  Is  known,  almost  entirely  subter- 
■etween  each  of  iliese  twelve  offices,  and 
■  others,  there  are  auxiliary  lines  sufficient 
i»li  romniunlcalion»  between  the  subscrib- 
>auiiig  through  two  district  offices  at  tbe 
iilcvcr  be  the  distance  between  tbe  ^ubscrib- 
1*  number  of  the^c  auxiliary  lines  naturally 
'  of  the  subscribers  connected  with 


to  bear  npon  them.  ...  A  host  of  writers 
have  been  busy  for  the  last  twenty  \ears, 
introthicing  contlicting  and  baseless  notions, 
which,  for  want  of  a  corapetent  criticism,  have 
won  standing  in  the  science.  Others  have 
ma<.le  a  boast  of  turning  their  backs  on  scicn- 
tilic  method,  and  of  describing,  liy  way  of  cou- 
Iribnting  to  jiolitical  economy,  some  portion  of 
the  surface  appearance  which  is  presented  by 

ColtfftrtI  rtuny^  t»  fiOiiU*  at  nutl  **>cUit  wimct,     Py  Wij.. 
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the  mass  of  economic  iihenomeiiii  in  their  se- 
quence, variety,  and  complexity.  Tliat  is  aa 
if  a  iiislorian  should  lioast  of  abandoning  the 
attempt  to  trace  social  forces  iu  history,  and 
of  returning  to  the  description  of  royal  mar- 
ri.nges  and  diplomatic  intrigues." 

Professor  Sumner  thus  describes,  in  the 
oj^ening  sentences  of  the  second  essay  in  the 
volume  before  us,  the  present  condition  of 
economic  science.  That  such  a  description 
should  be  in  the  main  a  true  one  is  de|>lorablo ; 
and  Professor  Sumner  is  deserving  of  all  com- 
mendation for  his  stanch  loyalty  to  well-es- 
tablished economic  doctrines,  and  to  the  cause 
of  scientific  method  as  against  em[)iricism  in 
economic  research.  But  if  the  world  has  been 
going  astraj-  in  recent  3'ears,  we  do  not  be- 
lieve it  has  been  solely  because  we  are  a  stiff- 
necked  generation.  Much  has  doubtless  been 
due  to  the  sins  of  the  time;  but  much,  too, 
can  be  traced  to  the  shortcomings  of  those 
who  maintain  the  true  doctrine.  Probably 
nothing  has  done  more  to  discrctlit  the  author- 
ity of  economists  of  the  English  school  than 
the  wide-spread  opinion  that  they  decide  every 
question  of  political  economj-,  however  compli- 
cated, by  an  offliand  ai)plication  of  a  few  sim- 
ple principles.  And  it  does  indeed  belong  to 
the  intrinsic  character  of  their  investigations 
that  a  few  leading  principles  are  kept  con- 
slanth'  in  view,  and  that  questions  which  would 
otherwise  be  involved  in  hopeless  confusion 
arc  thus  made  amenable  to  orderly  and  sys- 
tematic and  frequently  successful  treatment. 
Too  many  writers,  not  witiiout  standing  and 
authority,  not  without  learning  and  penetra- 
tion, have,  however,  gone  farther,  and  fallen 
into  the  way  of  cutting  the  knot  of  every  intri- 
cate problem  by  a  single  sharp  and  decisive 
Itlow  of  the  sword,  —  by  an  appeal  to  the  magi- 
cal force  of  a  great  economic  law.  Thej'  have 
tiuis  given  the  objectors  to  the  science  of  U\- 
cardo  and  !Mill  a  real  and  important  ground 
for  their  criticisms. 

Unfortunalelj-,  Professor  Sumner  too  often 
places  himself  in  the  ranks  of  the  writers  we 
liave  just  been  describing.  In  the  volume  be- 
fore us  there  are  three  economic  essa3's,  —  on 
bimetallism,  on  wages,  and  on  the  argument 
against  i)rotectivc  taxes.  In  the  first  anct  third, 
there  is  before  the  writer  a  distinct  fallacy  to 
refute,  a  distinct  outrage  upon  economic  doc- 
trine to  resent ;  and  it  is  in  such  a  situation  that 
there  is  the  strongest  tendency  to  crush  an  op- 
ponent by  a  single  blow,  to  sweep  away  all 
argument  by  a  single  appeal  to  an  all-compre- 
hending principle.  Accordingly,  we  find  that 
Professor  Sumner's  argument  against  the  ix>3- 


sibilit\'  of  a  concurrent  circulation  of  gold  ami 
silver  ma\'  be  summed  up  in  the  mere  dictum. 
that,  since  supply  and  demand  regulate  valuf. 
all  the  governments  in  the  world  could  no; 
make  silver  and  gold  circulate  together:  niul 
liis  argument  against  the  belief  that  protective 
taxes  may  in  some  cases  contribute  to  the  gen- 
eral prosi)erity  is  little  more  than  the  bald 
statement  that  restraints  upon  commerce  intro- 
duce no  new  productive  power,  and  hence  can- 
not increase  the  aggregate  production,  while, 
as  every  tax  and  ever}'  restraint  involves  wast*- 
and  loss,  there  is  sure  to  be  a  diminution  in 
the  aggregate  pixxluction,  and  a  fall  in  the 
general  prosperity. 

Considerations  such  as  these  arc  very  gool 
as  far  as  they  go,  and  are  indeed  of  the  highest 
importance.     Thej-  give  a  prima-facie  reason 
for  believing  that  those  who  expect  economic 
advantage  to  arise  from  protection,  or  who  thiuk 
it  possible  to  make  gold  and  silver  circulate 
side  by  side  as  prime  mediums  of  exchange, 
are  mistaken.    One  maj-  say  more :  it  needs  but 
a  brief  and  clear  exposition  of  general  princi- 
ples to  take  the  ground  ftom  under  the  feet 
of  all  the  ordinarj-  advocates,  on  the  stump  or 
in  the  newspapers,  of  protective  taxes  or  bi- 
metallic cnrrencj' ;  or,  rather,  to  show  that  su'-ii 
advocates,  ignorant  of  the  first  principles  of 
lK>litical  economy,  and  heedless  of  the  simpler: 
requirements  of  sound  reasoning,  had  no  ground 
to  stand  ui)on.     But  there  are  men  who  knov 
something  about  political  economy,  and  si  ill 
think  that  an  agreement  of  all  the  commercial 
nations  of  the  world  could  keep  silver  circulat- 
ing alongside  of  gold  at  a  constant  ratio :  tlicv 
have  hcanl  of  supply'  and  demand,  and  have 
some  understanding  of  its  working ;  they  knovr. 
as  well  as  Professor  Sumner  does,  that  con- 
gress cannot,  that  all  the  governments  of  tiie 
earth  cannot,  enforce  a  fiat  that  a  pound  of 
meat  shall  have  the  same  value  as  a  poimd  of 
sugar ;  they  know  also,  however,  that  the  de- 
mand for  the  precious  metals  comes  in  a  vcrv 
great  measure  from  their  use  as  coins,  ami 
that  their  use  as  coins  is  in  a  great  measiin.- 
affected  by  the  more  or  less  arbitrary  action 
of  governments.     It  behooves  an  economist, 
under  these  circumstances,  to  ix>int  out,  if  1"' 
can,  that  the  influence  of  governmental  action 
upon  the  demand  for  gold  and  silver  has  $ik-!i 
bounds,  that  variations  in  the  supplj-  miglit  oc- 
cur— or  must  occur — sufilcient  to  overbfiLince 
that  influence.      Professor   Sumner  content* 
himself  with  repeating,  in  every  variety  of  ex- 
pression, the  assertion  that  government  cannot 
confer  uix>n  any  thing  a  higher  value  than  that 
which  is  determined  by  demand  and  supply. 
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["Congress  cnnuot  regulate  the  value  of  money 
jntil  it  can  make  a  inati  give  for  n  gold  dollar 
)ne  grain  of  wheat  more  than  supply  and  de- 
annrl  force  him  lo  give,  or  yield  a  gold  dollar 
'  for  one  grain  less  than  supply  and  demand  will 
give  him  for  it.  .  .  .  It  cannot  regulate   the 
value  of  a  coin,  any  more  than  it  can  regulate 
a  physical  object  to  make  it  longer  or  shorter 
^thaii  it  is.  .  .   .  To  secure  a  concurrent   cir- 
culation, then,  at  a  fixed  ratio,  it  is  necessary 
suppress  the  effects,  which  can  only  be  done 
by  suppressing  the  forces  ;  so  that  a  concurrent 
circulation  could  never   be  realized   until  we 
3uld  extinguish  economic   forces  by  human 
lenc.y."     Now,  all  this  might  be  well  enough 
by  way  of  reply  to  one  who  was  ignorant  of 
he    existence   of  'economic  forces'  and   the 
rrest ;  but  of  what  avail  is  it  as  against  a  man 
[irhosc  mind  is  troubled  bj-  the  fact  that  gov- 
rnmental  action  is  itself,  in  the  matter  of  cur- 
pnoy.  one  of  the  most  constant  and  apparently- 
imi)ortaut  of  these  '  economic  forces  '  ?      In- 
telligent doubters  and  honest  opponents  can  be 
but  little  influenced  b3'  the  levelling  of  economic 
anathemas   at  them :  they  can   onl^-  be  won 
over  by  a  fair  statement  of  the  strongest  argu- 
■XDents  that  can  be  urged  on  the  other  side,  and 
refutation  of  them. 

Similar  objections  apply  with  equal  force  to 
'rofessor  Sumner's  treatment  of  the  subject 
>f  protection.  It  is  of  immense  advantage  to 
srrect  thiuking  on  the  subject,  that  one  should 
first  of  all,  clearly  and  unmistakably,  that 
protective  tariff  is  a  tax  on  production  ;  that 
ts  immediate  effect  is  to  diminish  production, 
reduce  the  returns  to  labor  and  capital,  to 
en  the  rewards  of  human  effort.  The  dem- 
stioii  of  this  im|K>rtant  though  simple  truth 
It  once  clears  the  air  of  the  mists  and  vapors 
ifilh  which  it  ma_v  have  been  filled  by  po])ular 
jnorance  and  misconception.  But  when  it  is 
irgcd  by  clear  and  candid  thinkers  that  there 
lay  Ik;  cases  in  which,  even  upon  purely  eco- 
ic  grounds,  it  may  be  worth  while  to  incur 
loss  for  the  sake  of  a  future  gain  made 
iislbic  by  it,  it  is  useless  to  dogniaticallj- 
tiut  off  discussion  liy  simply  saying  that  pro- 
cclion  is  au  economic  loss,  and  nothing  but 
>nomic  loss  can  come  of  it.  There  is  not 
past  disrcganl  of  tlie  principles  of  political 
>my  in  supposing  that  an  industry  wliich 
would  not  pay  to  introduce  in  a  given  coun- 
i'>ioul  govornmeut  protection,  might  be 
'lie  and  indejMjndent  one  after  it  was 
lmi.«uKfd.  Lack  of  knowledge,  national  hab- 
tlie  prestige  of  foreign  manufacturers, — 
liich  are  Kome  of  the  causes  which  may  i)rc- 
Ihc  lise  la  a^vcQ  aouutry  of  an  industry 


for  the  pursuit  of  which  its  natural  atlvantages 
may  be  exceptionally  great :  and  it  is  simply 
impossible  to  '  demonstrate '  that  an  indus- 
try may  not  thus  be  established  a  century 
sooner  than  it  would  otherwise  be,  and  which, 
in  all  but  its  first  years,  would  be  a  source  of 
increased  prosperity  to  all  classes  of  the  peo- 
l)le.  There  are  a  thousand  valid  objections  to 
protection  even  in  this  case,  but  it  is  not  an 
economic  absunlitj-.  To  say,  as  Professor 
Sumner  does,  that  "it  is  mathematically  im- 
possible that  it  [a  protective  tariff]  should 
ever  issue  in  an  independent  and  productive 
industry,"  is  to  vastly  diminish,  in  the  mind 
of  au  intelligent  reader,  the  force  of  those  con- 
clusions whose  truth  has  really  been  demon- 
strated . 

Ungracious  as  it  may  seem,  we  have  yet  to 
draw  attention  to  a  special  feature  in  the  style 
and  method  of  Professor  Sumner's  argument 
which  is  calculated  to  intensify  the  impres- 
sion of  dogmatism  and  reckless  generaliza- 
tion which  economic  writing  of  this  character 
so  often  produces.  This  is  his  constant  em- 
ployment of  language  borrowed  from  mechanics 
or  physics,  and  especially  his  frequent  ap- 
peals to  the  principle  of  the  conservation  of 
energy-.  Amateurs  in  natural  science  have 
shown,  in  the  last  decade  or  two,  a  very  great 
fondness  for  this  jjrinciple,  and  have  delighted 
in  exhibiting  the  facility  with  wliich,  by  its  aid, 
they  could  solve  the  problem  of  the  universe, 
or  any  smaller  problem  which  might  happen  to 
engage  their  attention.  But  responsible  wril^ 
ers  on  political  economy  —  or,  for  that  matter, 
on  any  other  subject  —  will  do  well  to  leave 
the  principle  of  the  conservation  of  energy  to 
play  its  proi)er  part  in  its  proper  field.  Some 
writers  might  be  surprised  to  find  how  neces- 
sary it  is  even  in  that  field,  to  use  it  in  the 
exact  sense  in  which  it  is  understood  by  mathe- 
matical physicists  ;  how  little  it  enables  one  to 
do  easy,  offhand  work,  and  accomplish  the  im- 
me<liate  despatch  of  all  scientific  business. 
One  regrets  to  see  even  so  much  as  the  term 
used  in  discussions  that  are  outside  the  domain 
of  physics,  for  fear  that  the  vagueness  which 
must  necessarily  there  attach  to  the  term  may 
affect  the  reasoning  in  which  it  api^ears ;  this, 
however,  may  in  some  sense  be  regarded  as  a 
matter  of  taste.  But  to  use  the  principle  of 
the  conservation  of  energy  by  way  of  argument 
in  economic  discussion  is  utterlj-  unjustifiable; 
and  when  a  writer  says  that  "  to  supi)o90  the 
contrary"  of  an  economic  proposition,  "is  to 
deuy  the  most  obvious  application  of  tlie  con- 
servation of  energy  to  economic  forces,"  he 
cau  but  moke  the  judicious  grieve.    The  acme, 
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liowever.  of  this  kind  of  writing  and  tliinking, 
is  readied  by  I'rofessor  Sumner,  wlien,  in  one 
of  the  non-economical  articles  (p.  i:U),  he 
giavely  tells  us,  speaking  of  elections,  that 
••  they  are  not  a  source  of  energy,  and  there- 
fore cannot  cause  any  thing  at  all." 

Wk  have  dwelt  thus  at  length  upon  these 
faults,  because  we  consider  them  as  most  hurt- 
ful to  the  cause  of  sound  discussion,  and  to 
the  inllueuce  of  the  very  methods  in  political 
economy  which,  with  Professor  Sumner,  we 
wish  to  see  upheld.  We  have  not  attempted 
to  give  a  full  account,  or,  if  one  prefers  the  ex- 
pression, a  fair  account,  of  the  papers  collectetl 
in  this  volume.  In  the  article  on  wages,  and 
evcni  in  those  on  bimetallism  and  on  protection, 
there  arc  instructive  passages  and  telling 
points.  The  articles  are  not  m.ide  up  entirely 
of  impatient  assertion  and  sweeping  denuncia- 
tion. In  the  discussion  of  bimetallism,  valid 
practical  reasons  arc  adduced  against  it,  and 
the  same  is  true  with  regard  to  protection  ;  but 
it  is  precisely  the  theoretical  core  of  the  argu- 
ment which  is  made  weak  and  powerless  by  the 
defects  which  we  have  endeavored  to  jioint 
out. 


SCIENTIFIC  CULTURE. 

The  question  of  the  iX)sltiou  of  the  physical 
sciences  in  courses  of  instruction,  as  compared 
to  that  of  the  classics,  was  scarcely  thought  of 
at  the  time  when  Professor  Cooke  began  his 
work  as  an  instructor  in  the  experimental 
sciences  thirty  j-ears  ago.  During  this  long 
service  as  a  teacher  and  investigator,  the  ques- 
tion became  a  glowing  one,  but  has  been  so 
far  settled  as  to  give  to  many  of  the  essays  of 
tiie  little  volume  before  us  an  historical  rather 
than  a  current  interest. 

Nevertheless,  the  general  reader  who  may 
care  nothing  for  the  Greek  question  will  read 
these  cssaj's  with  pleasure.  He  will  admire 
the  earnestness  and  candor  of  the  writer.  He 
will  follow  with  delight  the  limpid  stream  of 
argument  and  exi)Osition.  To  the  citation 
drawn  fiom  the  literature  of  physics,  to  the 
elfect  that  "'  such  men  as  Davy,  Dalton,  and 
Faraday  were  as  truly  learned,  as  highlj" 
cultivated,  and  as  capable  of  expressing  their 
tiioughts  in  appropriate  language  as  the  most 
eminent  of  their  literary  compeers,"  might  be 
added  the  name  of  the  author. 

The  most  important  statements  wliich  are 
made  in  these  essays  are  quite  indeiKjndentof  the 

Sclfttilfic  nitlure  anil  other  fumi/t.  By  ■Josiaii  Pardons 
(.'ooKE,  Ll..I>.,  pnifi'Bitorof  olicinl8try  and  nilniTjIon-  Ir  II:irv>rd 
cullefte.  Socuiid  edition,  with  addltluiiii.  Now  Yurk,  If.  AjtpU- 
ton  <i-  Cu.,  IS'i.'i. 


subject-title.  They  should  be  printed  after  the 
manner  of  certain  biblical  texts,  and  displajecl 
on  the  walls  of  every  collegiate  hall  iu  the  laud. 

We  append  a  few  of  these  paragraphs :  — 

"  There  is  no  nobler  service  than  the  life  of 
a  true  teacher ;  but  the  mere  taskmaster  has 
no  right  to  the  teacher's  name,  and  cjin  never 
attain  the  teacher's  reward"  (p.  So). 

'  •  The  teaching  which  a  professorship  implies, 
instead  of  being  a  hindrance,  ought  to  be  a 
great  stimulus,  to  scieutific  investigation.  Of 
course,  this  influence  is  greatly-  impaired,  if.  as 
in  many  of  our  colleges,  the  available  enei^ios 
of  the  teacher  are  exhausted  by  the  daily 
routine  of  instruction,  or  by  outside  work  re- 
quired to  supplement  his  meagre  salary;  but 
if  the  teaching  is  only  moderate  in  amount,  ami 
ill  the  direction  of  the  professor's  own  work, 
there  is  no  stimulus  so  great  as  that  which  the 
association  with  a  class  of  earnest  students 
supplies"  (p.  280). 

"  Men  of  affairs  should  resign  the  endow- 
ments intended  for  the  maintenance  of  scholars 
to  those  whose  zeal  is  sufflcicnt  to  induce  them 
to  make  gladly  the  sacrifices  which  the  advance- 
ment of  knowledge  usually  entails  "  (p.  277). 


AROUND  AFRICA. 


TiiK  activity  which  the  Germans  have  shown 
during  the  past  few  years  in  colonial  and  com- 
mercial enterprises  has  produced  some  good 
results,  and  has  given  occasion  for  a  few  gooil 
books,  notably  those  of  Schweinfurth  and 
Nachtigal.  Dr.  Joest,  instead  of  following 
those  explorers  into  equatorial  Africa,  circum- 
navigated the  Dark  Continent,  visiting  only  a 
few  inland  towns  in  the  extreme  south-east. 
He  described  bis  travels  in  a  series  of  let- 
iora  to  the  Cologne  Zeitung,  which  form  ike 
basis  of  the  ])resent  work.  Schweinfurth  and 
Nachtigal  performed  their  tasks  well,  and  gave 
us  good  common-sense  accounts  of  the  people 
they  visited,  and  the  countries  they  saw.  So 
has  Dr.  Joest.  His  first  stopping-places  irere 
Madeira  and  St.  Helena,  which  have  been  so 
often  described  that  he  was  able  to  add  little 
of  interest.  From  St.  Helena  he  went  to  Cajie- 
town,  or  Kapstadt,  as  he  in  true  German  fash- 
ion insists  upon  calling  it.  And  this  is  a  good 
place  to  utter  a  protest  against  the  habit  wbieh 
the  Germans  have  of  translating  proper  names; 
for,  really, '  Kapstadt,* '  Tafelbai,'  and  '  Kap- 
land '  do  not  represent  the  places  described. 
Indeed,  either  this  fact  seems  to  have  struck 

{'»>  A/rUtn.  Von  Wilbblx  Joest.   MIt  U  Uehtdrackni  ml 
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;hf»r,  or  a  longer  sojoiini  among  Eng- 
tnking  people  (he  was  obliged  to  trav- 
>st  entirely  on  Knglish  steamers)  may 
a'lc  the  English  words  less  displeasing 
;  for  farther  on  he  wriles  of  Port  Eliza- 
nd  Steamer  Point  without  any  eom- 
ins.  From  Port  Elizabeth  he  travelled 
to  Kimberly,  and  Orange  Free  State, 
g  the  coast  again  at  East  London ; 
to  Port  Natal,  where  he  again  left  the 
»nd  proceeded  to  Durban  and  Zululand. 
tes  Zulu,  Zambesi,  and  Zanzilmr,  '  Sn- 
nmbcsi,'  and  '  Sansibar,'  on  the  ground 
itu  the  sound  belter  than  z.  So. 
:_      -  Cetewavo,   '  Ketschwavo,"   and 


making  such  allowances,  his  account  of  the 
English  South- African  colonies  is  sudiciently 
full  and  accurate  for  the  general  reader. 

The  illustrations  arc  a  feature  of  the  work. 
But  while  the  full-page  lichtdiiicken  ('•helio- 
types')  are  excellent,  a  few  smaller  portraits 
of  negro  men  and  women  have  much  more 
interest  for  the  student  of  African  cthnologj". 
Indeed,  Africa  should  be  visited  by  a  good  pho- 
tographer.—  one  who  would  be  willing  to  de- 
vote a  iwrtiou  of  his  energies  to  taking  pictures 
of  individuals,  and  not,  as  has  generally  been  the 
case,  confine  himself  to  groups  of  badly  scaretl 
natives  artistically  arranged  in  rather  suspi- 
cious-looking "market-places.'  "main  streets,' 


^B  \  ATAL  CArme. 

^■s  right  it)  all  four  cases.  Returning 
^P^atnl,  he  once  more  took  steamer. 
Iner  touching  at  ten  or  eleven  places,  re- 
I  home  r<rt  Aden  and  the  Suez  Canal, 
silxnl  neither  Angra  Pequcna  nor  any 
|x)rt  on  the  coast  now  claimed  by  Ger- 
in  south-western  Africa,  nor  Mad.agas- 
:)ncerning  which  there  is  need  of  fresh 
'liable  information.  With  these  exccp- 
he  did  all  that  could  be  expected  of 
md  we  know  of  no  better  account  of  the 
I,  economic  conditions,  and  ethnographic 
(IS  of  the  countries  visited.  Some  allow- 
-1-.  must  be  made  for  his  sympa- 
'oers  as  against  England;    but, 
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and  the  like.  Tfie  volume  is  furllier  illustrated 
by  a  very  goo<l  mxip  —  as  maps  of  Africa  go  — 
from  the  establishment  of  Justus  Perthes, 
showing  our  author's  route,  and  the  poilions  of 
the  ooast-linc  claimed  b_v  the  English,  French, 
Spaniards,  Portuguese,  and  Germans.  One 
noticeable  feature  is  that  the  Welle  of  Schwein- 
furth  is  given  as  probably  identical  with  Stan- 
ley's Aruwimi,  which  would  seem  to  be  a 
rather  premature  statement.  Then,  too,  the 
courses  of  rivers  are  laid  down  altogether  too 
positively.  Still,  one  should  not  quarrel  with 
this  map  on  that  account,  as  it  is  a  failing 
of  nearlj'  all  maps  of  Africa,  and.  indewl,  of 
maps  of  all  partially  explored  countries. 
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-  -■' f.tys  arc  to  l>e  f..-ir. :.       -  .    • 

•''■•■■<  centrtilUntt,  All'.  -.I.t  "1--  ^\  •• 
"  " -■  ■-.  i*.'?^.  Tlie  latter  !?  :.  *- >  ■  .r  ..':  .  ;r. : 
-^ '-■- -ilvantage  of  boitij  i!:  ijTi-^i.  »-  :    ^    -;.",!.■ 

•  "■""   iii!i:rabli'  |><)piiliir  ar;  ■>.     a«  -.t-  :.-.-r  I'i-. 

•  -. ii'-rial  has  retMlli-d  i----  ..■  t  •:.-  -.-■. 
?  ■^-:;  T  •?{  .'volutioii  agaiiis:  i.-r;.;.;.^.  ::  '-  .-.::'. 
•*     ;  ■- ■"  :hink  how  opportuR.^  V -/.^  -r*:   :'-■' -...^ 

:"  :he  fossil  link.  Archir- r-.-.-x.  ^-  .i  ■^', 

•  ->  I-  i  r-ptiles,  cam*  to  sapp.;r:  ::.•?  Di.-x.:;.;.^. 

IT  VT  *  jt'imi  (if  ili<icu»:v:i.  i-i   :^-r-  -.vis  r-.i 
•  ~-»tii.>ii  in  (ierniany  w:.rr;   :;..f   »:-...  ■.-...^ 

•  -.  1      »^:  :.,  leave  Solenliofen  f.r  ;:;-  Bri!.*!.  n;;- 

-  -      -■  *-»*»olJ  for  thirty-fire  L;:r..i.-f-l  .:.;!.-»  V. 
-:■  -;.»::.    Alttwrether  Archas^opter.  X  :.J5  :r.!.,- 

•••.  -*.  r.;J  more  human  emocl<>:.<  thi:.  ar.v  .  -ler 
•-■     '     •  **.;.     The  Bccond  5{H»i-imer.  of  Arc:."i.=..- >- 
-      - -.   I-.*  ru  r»  perfect,  and   was  A::^:,y  --.  T:?  Vi.; 
■-        "•■         ".--^i:;!!  for  twcniy  fhou*ar,  !  m.,r;.  ?.     T;.> 
■    -        "  •■    ■-"'-'*  I'tsii  recently  desoribfi    Iv  !'.-  ;  U!!r 
^       .  -:;-.  -:-..    r.r*:  having  been  mon.^ir:!}.:.-.:     -.-    ',1 
-:-.-i.-T    lli.-haril  Owen.    Wietiersl.rim     ;  .^^  :.  t 
4  -  -   •  I  .  j:  lUnx-s's  conclusion!!,  but  ei'.-e«  .i: ;!:,.  ,-;..j 
.  *  *<:•:■  r  :  article  his  own  vii-ws  as  to  ti;-  -■.  ."i:-;.  r 
1  -;-.     H-  :hinks  the  class  had  a  iU-aV.^  .:'U.:. 

•  r^  :■•>  divergent  lines  from  *■  me  a*  \r:  "m- 
—   -  ■•.:  :v;-:iiian  ancestor.    Owe  lirie  ;*.!  :hr.;-.i 
■  *.i-.:r.aiis  to  the  ancestor  of  Marsh*  n<r-i<- 

-  ■    -    I.;.:  ■.h.>  ninning-birds    (liatifat-::   tl.e  ,vjW 

'Ci-   with  Ii>ng-talled  saurian*.   fn..t:i   nhM 

•  -     ;   ■" -.he  v>ne  hand,  the  flying  saiir;an>:  ..;i:he 

:.:.e  of  development  leading  to  Arclui-oi- 

^^      .  •■•I     V  •-.  f".rther.  to  Marsh's  IchthvcrnN.  the  ac- 

.--    -    :  -.;  •:  dying  birds  (Carinatae).  '  Wh.  "ii.'r  ais 

•••y    :  •.:.#  ■'..•abV  origin  of  binl*  will  1;...M.  m.iv  U 

!.-»     .t*:..-"<J;  but,  at  the  same  time,  the  tlj^.n- 

.1-     ;    >    >-.:nnn»rily  dismissed.    It   do.-*  ni.t  yet 

I .  -•  I-   '.  i:  :'..e  tlieiiry  will  satisfactorily  atvi>iii;t  for 

■..f  :      ■■.-.   iriiiii  characteristics  of    the   tw.i  .Tfa: 

-  :  •  i*.*f* .-;  birds,  since  the  divergence,  it  suj  f^es. 
V       ■•  Ck'  >.  ■.»ivn  rvptilian  ancestors. 

—  :-  >vr.w^uenoe  of  prolonged  researches  mi  tii- 
<  ^  -. :    v.  xr.i  aMirailation  of  peptone.  Dr.  F.  Iliif- 

-  f-  >.*.«  irriveil  at  some  very  interesting  re-ulis. 

".    .■>    :  :•<  .»r.,i  other  nutrients  are  introduced  .lireor- 

■"..v  i':.»i.  even  in  small  quantities,  they  are 

.\;.*   ,v:  TV.r.'Uih  the  secreting  org-inji.  whilst  oii  At 

-.\'f.-.. :.    :  :'.-.u<-h  larger  quantities  i>f  till- same  «ul>- 

.  ;  .^*  .J  wAy  of  the  iiite>tiue,  undi-r  phy»l.ili);i..'al 

..'-.  s.  :..>:ti:ng  similar  is  observed.     From  thi'St" 

-..  :.*.  Hotmeister  concludes  that  the  absorptiio 

•■•:.•,•  ;:-.  she  intestine  is  no  siin|ile  ineoh.ii;ii-.il 

•  .•  *>  . :  t:':rati<'n  or  diilusioii.  but  a  finu'ti"n  vi 

..'  •  ^  ct'.'.t.  —  the  colorlessi  blixxl-corpuKles. 

.  •     .  •■.  «•;;  siai.ivs  are  no  doubt  carried  about  in  t'a? 

.\     .  .-.  .-.•.'..XT  t".!!:.!;  and  whether  they  are  absorlifd 

f  :>»:;i's.  or  lost,  de()ends  iijtoii  chance  alone. 

•■:»•'  ::i  tbo  case  of 'cellular  transpurtatiim:' 

\.      :        :   ;;•.•■  f.-.bstances  are  enclo.sed  in  tli..'  co!l-w.ills. 

•  :  >  »n-  r.o:  subject  to  the  laws  of  diffusion,  and  ate 
VV-.T  •.. :  .;si\{  up  until  they  reach  the  tissues  which  have 
.  ..f      *•-.  .^S:::;:\  for  them.    If  the  cells  are  niovrd  about 

,  V      hv  :hr  ourtvnts  in  the  blood,  they  reach  the  tissues  by 
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;liAi)ce;  bin,  if  llicy  have  an  automatic  motion,  lUey 

t,r«  ill  a  degree  indeiM-iiiIeiit  of  Die  air-currciil,  and 
■11  direct  their  own  course.  Tlie  ninoeboid  tnove- 
nents  of  tbe  cells  may  bave  some  connection  with 

tlic  presence  of  ah  excess  of  nulrienl  matters  for 

lislriliulioti. 

■Herr  Hilt  of  tbe  Prussian  fire-damp  comiaission 
_say8,  as  tbe  outcome  of  a  long  series  of  practical  ex- 
[>eriment$  on  tbe  very  line  cotl-dust  of  Pluto  mine 
1  Westpbalift,  tbat  "  tbere  can  be  no  doubt,  Ibat,  witb 
lis  kind  of  dust,  (be  flame  could  be  lengthened  out 
I  any  desired  lengtii,  provided  the  gallery  and  layer 
'  dust  on  its  door  were  made  equally  long."  Differ- 
nces  in  chemical  compo.«ilion  do  not  .ippear  to  have 

■  niudi  effect  in  controlling  the  length  of  Dame  pro- 
iuced  by  a  given  dust  as  the  comparative  fineness  of 

lie  particles.  The  French  commission  finally  pro- 
nounced that  conl-dust  is  an  element  of  very  second- 
lin|K>rtancc;  but  tbe  Prussian  commi.xslnn,  pailly 
m  the  larife  scale  upon  nbicb  it  worked,  and 
partly  from  tbe  natural  fineness  of  the  dust  upon 
rhteb  it  expi'riinented,  has  arrived  at  tbe  opposite 
oncluxion.  One  of  the  most  violent  explosions  on 
ecord  recently  occurred  in  the  ('amphaiiKen  colliery; 
I  it  is  generally  admitted  that  coal-dust,  not  fire- 
ap,  was  the  principal  cause  of  destruction. 

■  It  Is  generally  admitted  tbat  the  most  effective 
Element  of  a  course  of  instruction  in  i[ualitAtive 
»t»  includes  a  brief  study  of  the  more  important 
sunds  of  the  elements  composing  tbe  group,  as 
lis  their  soliibilily,  followed  by  a  method  of  analy- 
sis plan  being  applicable  both  to  basic  and  acid 
analysis.  Tbe  acids  may  be  classified  witb  nearly  tbe 
amc  precision  as  tbe  bases,  so  tbat  tbe  ])resence  or 
kbMmce  of  a  group  containing  Iinlf  a  dozen  acids  can 

■  *howii  by  means  of  a  single  reagent.    The  '  Trea- 
tise "U  practical  chemistry  and  <iualitative  inorganic 

alysis.'  by  Frank  Clowes  (Philadelphia,  Ltti  brolh- 
r*  Jt  Co.,  188-]).  follows  tbe  above  plan  in  gen- 
exccpt  in  the  arrangement  of  the  acids.  It 
r*»  to  tbe  use  of  tables,  which  may  be  regarded 
'  questionable  utility  unless  the  student  is  required 
1  prepare  them  for  himself.  The  telection  of  relia- 
bUi  tests  and  methods  is,  for  the  mo$l  part,  all  that 
lid  l>e  desired.  Much  useful  Information  is  given 
Dncrruing  liilwratory  arrangements,  apparatus,  prep- 
itinn-work,  and  chemical  operations  in  general, 
i!eb  w!ll  doubtless  be  serviceable  to  many  teachers, 
.  tbe  hints  on  laboratory  construction,  and 
liuns  for  preparing  reagents  and  substances 
ilysis.  In  fact,  from  its  scope  and  general  ar- 
B<»n».  tbe  work  seems  bettor  adapted  for  tbe 
"<  and  wlvnnced  students  than  for  an 
'  xt^book  on  qualitative  analysis. 

Symon'*    meleorological    magazine    (April, 

•AA  idea  of  having  a  floating  mid-Atl.antii- 

observatory  is  once  more  urged.     As 

dances  in   British  weather  are  due  to 

'  storms  from  the  west  to  the  east,  tbe 

lo  way  of  forecasting  these  storms  is  by 

lion,  in  about  latitude  5(1°  north,  and 

•  of  the  wittef  tx  thi* 


point  is  about  two  thousand  fathoms  (two  miles  and  a 
quarter);  and  a  mooring-chain  of  tbat  length  would 
be  a  decided  novelty,  but  not  an  impossibility,  for  tbe 
cal-ile-laying  steamship  Faraday  once  found  lieraelf 
in  the  course  of  a  cyclone  which  passed  by  without 
causing  her  to  loose  her  hold  of  the  cable.  To  lessen 
tbe  expense,  which  might  otherwise  interfere  witb 
the  project,  tbe  vessel  could  also  be  used  as  a  call- 
station  for  passing  vessels  and  for  those  in  distress. 

—  We  reproduce  from  Science  ct  nature  a  picture 
of  the  Btiitue  of  Claude  Heinard,  the  eminent  French 
physiologist,  which  has  just  been  erected  before  tbe 
College  de  France.     It  was  e.xecuted  by  Guillaurae  of 


the  French  institute,  and,  on  the  occa-slon  of  its  un- 
veiling, was  accompanied  by  a  eulogy  by  Declare],  the 
dean  of  tbe  faculty  of  medicine  of  Paris,  a  portion 
of  which  is  reproduced  in  .Science  et  nature  of  June  6. 
—  N.  de  Miklouho-Maclay  tells  us  {Proc.  Linn, 
aoc.  X.  S.  Wale*,  ix.  903),  tbat  during  the  years  1871 
and  1872  no  less  than  thirteen  earthquake  shocks 
were  felt  on  the  Maclay  co.ist  of  New  Guinea.  Upon 
his  return  to  that  region  in  187t),  tbe  mountain  peaks 
which  in  1872  were  covered  with  vegetation  were 
in  places  quite  denuded,  and  portions  of  tlie  const 
devastated  by  tidal  waves.  Tbere  Were  crevices  from 
one  to  three  feet  wide,  and  three  or  four  feet  deep; 
and  tlie  depth  of  tbe  sea  was  In  some  places  apprecia- 
bly altered.  Since  ls7<i  there  have  been  only  slight 
•tiocks.  which  have  occurred  at  Uw  sanw  time  w 
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eruptions  in  tbe  various  volcanoes  on  the  island.  In 
addition  to  the  slight  clianges  accompanying  the  fre- 
quent earthquakes,  there  are  evidences  of  a  recent 
extensive  rising  of  the  whole  coast  In  hills  of  a 
greenish  sandy  clay,  there  are  layers  of  the  remains 
of  marine  animals  now  inhabiting  the  shallow  waters. 
These  layers  are  at  various  heights,  from  one  hundred 
to  four  hundred  feet  above  sea-level.  Another  proof 
that  the  coast  is  still  rising  is  the  existence  of  numer- 
ous reefs  of  dead  corals,  which  are  left  quite  dry  at 
each  low  tide. 

—  Dr.  J.  J.  Weyrauch  of  Stuttgart  has  published 
(Leipzig,  Teubner)  a  lecture  on  the  history  of  tbe 
conservation  of  energy,  which  he  delivered  at  Stutt- 
giirt  in  March  of  this  year.  In  a  series  of  appendices 
he  has  brought  together  a  large  number  of  references 
to  the  literature  of  the  subject 

—  The  British  steamship  Venetian,  Capt  Traut, 
reports  that  on  July  16,  in  43°  08'  north,  51°  26'  west, 
they  sighted  a  very  large  Iceberg  two  hundred  feet 
out  of  water,  five  hundred  feet  long,  and  four  hun- 
dred feet  wide.  As  it  was  very  clear  at  the  time,  and 
the  vessel  to  windward  of  the  berg  (wind  moderate 
from  the  southward),  Capt.  Traut  experimented  with 
the  thermometer,  to  see  if  the  ice  had  any  influence 
on  the  temperature  of  the  water.  To  his  surprise,  he 
found  that  there  was  no  appreciable  difference,  the 
thermometer  standing  at  about  67°  for  several  miles 
on  either  side  of  the  berg  and  close  to  it.  He  steamed 
alongside  the  berg,  about  eight  hundred  feet  from  it, 
and  still  the  temperature  remained  the  same. 

—  Miss  Alice  Lamb,  a  student  of  Professor  IIol- 
den's  at  the  Washburn  observatory,  publishes  in  the 
July  number  of  the  Sidereal  mewenger  a  critical  dis- 
cussion of  the  Wlllets  Point  latitude  observations, 
which  appear  to  show  a  decrease  in  the  latitude  of 
that  place  during  the  last  five  years.  By  selecting 
the  best-determined  stars,  and  by  rejecting  the  obser- 
vations with  one  of  the  instruments,  ami  the  worlc 
of  some  observers  whose  probable  errors  are  about 
twice  as  large  as  the  probable  errors  of  those  whose 
work  is  retained,  she  concludes  that  "  there  Is  per- 
haps strong  reason  to  attribute  the  systematic  change 
of  latitude  "  to  errors  of  observation,  as  Gen.  Abbot 
has  suggested. 

—  According  to  a  paper  re<id  by  Ilerr  Mohr  before 
tbe  Magdeburg  district  association  of  the  society  of 
German  engineers,  the  deepest  bore-hole  in  existence 
is  that  bored  for  coal,  near  the  village  of  Schladebach, 
on  the  railway  between  Corbetha  and  Leipzig.  The 
total  depth  of  this  bore-hole,  which  has  been  driven 
with  a  hollow  diamond-pointed  rock-drill  and  water 
flushing,  is  4,569  feet  Its  diameter  at  the  bottom  is 
1.8T2  inches,  and  at  the  surface  11  inches.  Boring 
operations  have  been  carried  on  for  three  years  and 
a  half,  and  a  sum  of  $25,000  has  been  spent  in  reach- 
ing the  depth  attained.  The  temperature  in  the 
lower  portion  of  the  bore-hole  was  found  to  be  48°  C, 
equal  to  118.4°  F. 

— In  Lord  Aberdare's  address  at  the  annual  meeting 
of  the  Itoyal  geographical  society  of  London  already 
referred  to,  he  stated  that  the  continuous  prosecution 


of  marine  surveys  in  different  quarters  of  the  globe 
had  been  well  maintained  during  the  past  year.  Tbe 
two  home  surveying  vessels  have  been  employed,  one 
on  the  west,  and  the  other  on  tbe  east,  coast  of  Great 
Britain.    On  foreign  surveys,  sixty  oflicen  and  five 
hundred  men  have  been  employed  in  four  steaniiliipi 
of  war  and  five  other  smaller  vessels.    These  ships 
have  been  at  work  in  Newfoundland,  the  Bahmu 
Islands.  Magellan  Straits,  South  Africa,  Bed  Set, 
Malay  Peninsula,  coasts  of  China  and  Cures,  north- 
west coast  of   Australia,  and  amongst  the   Pacific 
Islands.     The    most   important    additions   to  oor 
hj'drographical  knowledge  are  as  follows  :  The  am- 
vey  of    the  Little  Bahama   Bank  will    be  shortly 
finished,  and  th$  same  may  be  said  of  (he  southen 
shore  of   Newfoundland.     The  survey  of  the  main 
strait  of  Mngellan,  to  which  reference  waa  made  Id 
tbe  last  address,  was  completed  early  in  the  yew. 
Many  useful  additions  have  been  made  to  ports  and 
salient  parts  of  the  coast  of  south-east  Africa.    In 
the  Ked  Sea  the  intricate   approaches   to   Suakin 
have  been  well  laid  down.    On  the  west  coast  of  tlie 
Malay  Peninsula,  Penang  harbor  has  l>een  lesur- 
veyed,  and  the  positions  of  the  Islands  lying  to  tbe 
north-west,  and  forming  the  eastern  boundary  of  the 
ordinary  route  of  vessels  to  Malacca  Strait,  have  been 
accurately  determined.    The  unknown  western  sbota 
of  Korea,  south  of  the  approach  to  Soul,  for  two 
degrees  of  latitude,  have  been  explored,  and  the  main 
features   of   this   island-studded  shore  laid  down. 
New  rivers  and  harbors  have  been  entered,  notably 
the  large  river  Yun-san-gang,  at  tbe  entrance  to 
which   stands    the   considerable    town    of  Mokfo. 
There  appears,  however,  to  be  little  chance  of  Imme- 
diate trade  with  Korea,  in  consequence  of  the  absence 
of  any  valuable  products,  and  the  scanty  needs  of 
the  population.    The  southern  approach  to  Ilaitan 
Strait  on  the  Chineiie  coast,  much  used  by  British 
trade,  has  been  recharted.    On  the  difficult  shores 
of  western  Australia  such  progress  has  been  made 
■as  the  small  means  at  the  disposal  of  the  surveyon 
has  permitted.    In  the  Solomon  Islands  the  Bougain- 
ville Strait  has  been  charted.    This  channel  will  in 
future  be  most  probably  a  highway  for  traffic  betwern 
eastern  Australia  and  Japan.    Many  additions  have 
also  been  made  to  the  charts  of  various  groups  of 
other  Pacific  islands.     The  survey  of  the  coasts  of 
India,  carried  on  by  officers  of  the  Royal  navy  and 
India  marine,  has  been  actively  progressing.    Siure;! 
of  Rangoon,  Cheduba,  and  other  ports  in  tbe  Bay 
of  Bengal,  as  well  as  harbors  on  tlie  west  coast  of 
Hindustan,  have  been  made.    A  resurvey  of  the  great 
Canadian  lakes  has  been  commenced  In  Georgian 
Bay. 

—  In  Beloochistan,  there  are  days  when  the  air  Is  so 
filled  with  sandy  dust  that  the  sun  is  obscured,  and 
the  particles  of  sand  penetrate  every  thing.  This  h 
especially  the  case  when  there  is  no  wind.  The  whirl- 
winds of  sand  are  also  common  in  this  region.  Dar- 
ing a  calm  day,  when  not  a  breath  of  wind  is  feIt,ont 
can  notice  these  columns  rise  and  grow,  and,  ban- 
ning to  rotate,  travel  forward  across  the  countiy. 
They  often  attain  considerable  velocity,  then  decreatf 


kr.  Somt^tlnie!)  sererkl  may  be  »een  at 
t  Ume,  cacli  liavlii^  a  acparale  origin.  Tlie 
lliviii  Bliiulnii'*,  or  (levllg,  AiidUkt  very 
pnouicu'iii  ill  Lbe  same  rej;iou  is  llie  siinJ- 
ofluii  occurs  after  iieveral  calm  dBy«, 
if  Is  very  w*rtu  nml  opjireMive,  Tbe 
|»i<iU'Hlly,  »wce|iiiig  tlie  saiiJ  across  the 
|liliiing  will  thtinilLT  auil  ruin  form  a  part 
in,  which  often  liuts  several  hours,  then 
aving  the  air  pure  and  clear.  During  the 
loulhs  the  \ery  hoi  ami  (Jeslruciive  wind 
e  simoom  siree[»  acroks  the  ileserl,  destroying 
lible  life,  and  I'ftcu  killing  men  by  its  soorch- 
lli.    This  wind  is  comparable  witia  the  sirocco 

Kterraneau,  though  much  mure  destructive. 
)»r«Mlliig  account  of  Erylhroxylon  coca, 
lts^)ry  In  IVni  and  in  Eumpe,  will  be  found 
II  paniphlel  by  Ur.  SIgra.  Kreud  ('  Uebercoca,' 
JSo,  'M  p.,  8'),  together  with  an  account  of 
a  on  animals  and  on  a  healthy  man,  and  its 
illc  uwB  He  raiikvs  the  noteworthy  remark, 
tUe  lu  North  America  preparations  of  coca 
^^TDUch  useiJ,  in  Europe  they  are  scarcely 
^^Bhg  majority  of  physicians,  even  by  name. 
West  use  of  coca  will  probably  Bhrays  be  that 
lie  i'eruviaiis  have  made  ot  it  for  liundreds 
;  rii.,  to  enable  them  to  bear  arduous  physi- 
iion  for  a  short  time  without  food  or  rest,  as 
n  travellini:,  in  the  ascent  of  mountains,  etc. 
*  purpf/Ses  it  seems  to  be  preferable  to  al- 
Ithai  also  been  tried  in  digestive  troubles, 
iitidole  for  morphine  habit,  and  as  a  subsli- 
alcohul,  as  well  as  for  other  purposes. 
t  Bulanical  jotvUe  for  July  devotes  a  large 
Its  rpace  to  the  subject  of  bacteriology,  in- 
ii<ilc<,  comments,  and  book-reviews.  U  Is  a 
he  right  direction  ;  for  only  by  the  publication 
n  uf  this  kind,  and  the  increase  of  intere^it 
I  (ollow,  can  the  5tudy  of  bacteria  be  brought 
toper  level  In  this  country.  This  Urauch  of 
•lion  i»  constantly  and  rapidly  growing  in  im- 
g,  and  any  alteuipl  to  diffuse  a  knowledge  of 
gciing  on  among  Its  students  deserves  the 
I  cuniincudation. 

a  lecture  delivered  in  the  Khedlval  institute 
I,  Ur  G.  .Scbweinfurth  has  given  some  ac- 
Ihe  M'ats  of  manufacture  of  prehistoric  stone 
^nls  in  the  desert  of  e.tsteru  Egypt,  discovered 
III  IsTii,  1877,  and  again  visited  and  exam- 
him  ill  his  loit  journey.  The  two  spots 
la  are  in  the  W.-ull  Saiiur  and  Wadi  Warag. 
nrr  lies  due  east  of  lieui  ISuef,  at  a  distance 
r  miles  from  that  town.  The  latter  Is  in  the 
Mlivn  of  the  Wodl,  at  the  place  where  the 
begins  to  be  discernible  as  a  longitudi- 
DD  uQ  the  heights  of  the  western  part  of 
Jala.  Dr.  Schweiufurth's  belief  that  the 
iiurstion  ore  really  Ihoseuf  ancient  man- 
stooe  impletueiils  is  grounded  partly 
lice  of  accumulations  of  cores  in  the 
i  •(n'ani>,  partly  on  tlie  fact  that  the  raw 
utl  abundantly  iu  the  ueighborUood. 


The  source  of  the  raw  material  is  a  beil  of  flints 
beloncing  to  the  upper  uummulllic  limestone  cor- 
responding to  that  which  exists  behind  Cairo.  Im- 
plements and  utensils  indicating  a  stono  period  buvo 
now.  Dr.  Scbweinfurth  remarks,  been  found,  even  in 
the  very  heart  of  Africa;  and  these  show  a  surprising 
resemblance  in  form  to  those  discovered  in  Europe. 
Those  recently  obtained  by  himself  from  Sanur  and 
Warag,  however,  are  of  a  special  typo;  and  Dr. 
Scbweinfurth  regards  them  as  clearly  di<llnguished 
from  the  fonns  already  familiar,  by  the  fact  that  the 
facets  are  usually  only  upon  one  side,  and  are  very 
Seldom  seen  surrounding  the  entire  core. 

—  From  a  report  of  Mr.  H.  Walker,  commissioner 
of  lands  of  British  North  Borneo,  It  appears  that 
gold  exists  iu  considerable  quantities  in  that  terri- 
tory. Some  natives  had  brought  a  little  to  Sanda- 
kan,  and  Mr.  Walker  set  out  to  verify  its  existence 
In  the  Sagama  district  He  searched  thirty  or  forty 
different  places,  and  found  gold  at  almost  every  place, 
generally  in  small  specks,  large  enough  to  be  gathered 
with  the  Qngers,  sometimes  larger,  and  always  In 
conjunction  with  a  black  metallic  dust  and  iron  or 
copiier  pyrites.  The  rocks  met  with  were  granite, 
gneiss,  quartz,  limestone,  jasper,  porphyries,  and  red 
sand>tone.  Steps  will  probably  be  token  to  have  tbe 
whole  region  thoroughly  examined  by  a  competent 
geologist.  The  mineral.s  already  ascertaiued  toexi^t 
in  North  Borneo  are  gold,  silver,  copper,  chromium, 
tin,  plumbago,  lead,  and  coal.  Antimony  and  cinna- 
bar are  reported.  On  the  west  coast,  chromium, 
copper,  and  arsenic  have  been  found;  in  the  neigh- 
borhood of  Kinabala,  silver  ore  and  pyrites.  A  sam- 
ple of  native  copper  has  been  sent  to  London.  A  rich 
sani])le  of  galena  and  silver,  yielding  on  assay  a  hun- 
dred and  fifteen  ounces  of  silver  to  the  ton,  has  lieen 
found.  A  good  deal  of  hiformalion  still  rests  on  the 
rough  statements  of  natives,  but  British  North  Bor- 
neo is  undoubtedly  rich  in  mineral  as  well  as  agri- 
cultural wealth. 

—  Professor  Karl  Gottsche  of  the  University  of 
Kiel,  has  just  returned  from  his  travels  in  eastern 
Asia.  After  having  lectured  on  mineralogy  and 
geology  for  several  years  at  Tokio,  he  undertook  a 
scientific  exploring  exiiedition  in  Korea,  at  the  re- 
quest of  the  Korean  government,  which  lasted  until 
December,  1884.  Ois  route  exleuded  over  three 
thousand  kilometres.  Dr.  Gottsche  intends  shortly 
to  publish  his  geological,  mineralogical,  and  ethno- 
graphical investigations  of  Korea. 

—  Professor  Huxley  is.  It  Is  understood,  going  to 
retire  from  the  various  posts  he  holds  under  the  Kng- 
li^<ll  government,  on  a  pension  of  twelve  huiidred 
pounds  a  year. 

—  The  Berlin  society  for  the  advancement  of  man- 
ufacture has  offered  a  prize  of  fifteen  hundred  marks 
for  the  best  essay  on  the  progress,  present  position, 
and  capability  of  application,  of  the  phutoinechunic 
process  for  the  reproduction  of  drawings,  woodcuts, 
copperplates,  oil-paintings,  and  photographic  repre- 
seutatioiis  of  nature,  with  a  compAralive  review  uf 
iu  results. 
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—  The  commifsion  niipolnted  by  the  Belgian  gov- 
enimenl  to  expcritnent  on  Pasteur's  nietliod  of  pro- 
tfrting  entile  and  sheep  from  nnlhnix  by  inoculatioD 
with  the  atteiiuateil  viruR  huve  published  their  re- 
port. They  find,  from  very  numerous  vaccinations 
which  have  been  perfomieJ  at  ner\'tf  since  the  spring 
of  1883.  on  farms  where  anthrax  brealis  out  every 
year,  tliiit  PasteurS  method  preserves  both  slieepand 
cattle  from  the  diseajie.  No  case  of  anthrax  has  been 
observed  among  a  thousand  fully-grown  cattle  wiiicb 
have  been  vaccinated,  while  tlie  non-vaccinated  have 
died,  as  usual.  As  regards  the  duration  of  the  protec- 
tive influence,  it  has  been  found  to  he  one  year  for 
young  animals  in  the  proportion  of  ninety  per  cent, 
and  at  least  two  years  for  all  mature  animals.  They 
confirm  Mr.  Pasteur's  statement  that  places  where 
Animals  wliicli  have  died  of  anthrax  have  l>eeu  burled 
are  dangerous,  the  soil  retaining  the  germs. 

—  The  Austrian  central  tourist  club  has  addressed 
ft  petition  to  the  assemblies  of  all  Austrian  alpine 
provinces  to  pass  a  law  prohibiting  the  wholesale 
uprooting  of  edelweiss  now  carried  on.  The  peti- 
tioners point  out  that  hundreds  of  thousands  of  the 
plants  are  dug  up,  and  sent  abroad,  even  to  America; 
so  that  there  Is  a  fear  that  the  favorite  plant  of  all 
lovers  of  tlie  Alps  will  be  exterminated,  except  In  a 
few  remote  places.  Several  Swiss  cantons  have 
passed  such  a  law. 

—  Professor  Milne  has  been  engaged  in  researches 
on  the  oscillations  of  sea-level  in  the  Kurlle  Islands. 
He  find;  tliat  the  two  islands  Iturup  and  Kunashiri 
form  llie  first  two  of  the  series  of  stepping-stones 
which  connect  Japan  by  means  of  Karatchatka  with 
A«ia.  They  contain  a  greater  proportion  of  rounded 
hills  and  of  deeply  cut  valleys  than  any  of  the  islands 
farther  nortli,  and  may  tliercfore  be  regarded  a?  older 
than  tiio«e  which  are  built  up  almost  entirely  of  finely 
formed  vulcanic  cones.  The  neighboring  island  of 
Urup  presents  appearances  similar  to  these  two. 
The  formation  of  an  Island  lilie  Iturup  probably 
commenced  as  a  number  of  volcanic  peaks  forming 
i!<lands,  which  were  subsequently  elevated,  of  which 
there  are  indications  in  the  stratified  rocks  and 
terrace  formations.  All  the  appearances,  however, 
which  Professor  Mllne  has  ascribed  to  a  raising  of  the 
land,  miglit,  he  observes,  be  also  explained  l>y  rais- 
ing and  lowering  of  the  sea,  such  as  that  which  Mr. 
CroU  argiies  might  be  produced  by  the  accumulation 
of  ice  at  the  pole;  and  the  fact  that  the  height  of  the 
terraces  increases  northwards  appears  to  confinu  this 
view. 

—  Mr.  J.  MacdonaM  Cameron  has  printed  a  report 
on  the  bituminous  deposits  of  the  Camamie  basin  of 
the  province  of  Bahia  in  Brazil.  In  addition  to  the 
purely  commercial  portion  of  the  report,  there  Is 
much  interesting  information  with  reganl  to  the 
various  descriptions  of  these  oleaginous  deposits. 
Mr.  Camenin  has  some  interesting  remarks  on  the 
influence  of  the  mangrove  on  the  muddy  sw.^mps  on 
the  coast.  The  dirty  grayish  black  mud  in  which  the 
mangrove  vegetation  is  very  luxuriant,  resembles 
that  noticeable  in  England  lu  rivers  and  streams  on 


the  banks  of  which  oil  or  soap  woric* 
He  inclines  to  the  opinion  that  thi»  mud  is  | 
formed  by  the  continuous  decomposition  of 
and  branches  of  the  niangmve  trees.  ■ 
curri'iils  ebb  and  flow  slowly,  and  lienc 
sweep  away  the  mud.  Tims  abundant  foo 
tree  is  insured  "as  well  as  a  store  of  c 
material  for  the  ase  of  distant  generations  i 
beings." 

—  Tlie  articles  of  scientific  Interest  Ln  tb 
general  magazine  for  July  are  as  folloirs: 
len  has  an  article  *  Concerning  clover  '  in  tj 
man's  magazine,  —  a  very  Interesting  accoa 
various  kinds  of  clover,  the  olijocl  of  lh» 
modes  of  flowering,  and  the  gonerul  points 
est  concerning  the  plant.  The  science  no 
same  magazine,  conducted  by  W.  Mattivu 
contain  a  few  remarks  upon  tlie  recent 
events  of  popular  interest.  In  Lomjman'i 
Grant  Allen  is  also  the  scientific  writer  of  th 
His  article  entitled  'The  first  potter,'  isai 
our  knowledge  of  prehistoric  pottery.  U 
title  of  '  Kecent  progress  in  biology,'  in 
Uenth  century,  Ray  Lankesler  take*  up,  in 
rate  manner,  all  the  recent  steps  of  progre 
science,  laying  most  stress  upon  Koch'«  a 
well's  investigations.  The  article  in  the  i 
line,  entitled  'Trausylvanlan  superslitinn,' 
Gerard,  is  a  very  complete  enumeration  of 
number  of  superstitions  of  this  very  sup 
country,  which  cannot  fail  to  be  of  (n^eat 
to  anthropologists.  An  article  in  Blackwoa 
burgh  tnagazine  on  '  Footprints,'  proves 
human  footprints  often  found  on  the  rocks 
countries  are  artificial,  and  the  remnants  of 
system  of  the  alxiriglnes.  The  Xational  i 
an  article  upon  '  Some  higlier  aspects  of  rae 
by  E.  Gumey  and  F.  W.  H.  Myers.  The 
plains  itself,  and  it  is  interesting  to  find  th 
BO  well  treated  in  a  general  magazine.  In 
temporary  revieu!,  G.  J.  Romanes  publishes 
lecture  for  1885,  —  a  long  dissertation  on  thi 
between  'Mind  and  motion.'  Under  the. 
'Dangers  of  medicjtl  specialism,'  O.  B.  DonI 
an  opposite  view  from  that  entertained  by 
Mackenzie  in  a  recent  article,  and  urges  thai 
ism  in  medicine  should  not  be  made  a  trade. 

Among  the  American  magazines,  there 
really  good  popular  scientific  articles.  In  tl 
He  lenrlj,  there  is  a  very  popular  article  of  : 
entific  interest,  entitled  'Amongin^ect^  ina 
city,'  by  T.  F.  Gahney.  The  Amloter  rir 
tains  an  article  by  Rev.  E.  M.  Bliss,  upon  *1 
and  tlic  Kurds,'  which  is  a  very  good  d&4Ct 
tlie  people  and  the  country.  Tlie  article  in  tl 
Americaji  review  upon  the  '  Sulncrranean  I 
man,'  by  S.  C.  Bartlett.  is  a  rehash  of  th 
obtained  by  the  recent  Investigators  of  tlils 
'Mohammedans  In  India,'  by  F.  Marion  0 
in  Harper's,  possesses  some  scienlinc  inter 
Centuri/  has  an  article  on  the  '  Gate  of  India 
map,  and  one  upon  '  Frank  Uatt<)n  in  North 
by  his  father,  with  notes  frou  the  explorer'* 
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'ICIAL   SCRUTINY  OF   THE  U.S. 
COAST-SURVEY. 

ors  charges  have  been  brought  by  the 

ities  in  Washington  against  the  ndminis- 

of    the    U.S.    coast-snrvey.      During 

tB  ]iftsl,  iLe  newspniH'rs,  under  more 
hsationni  headings,  have  given  cnr- 
lx»  sUtteinenU  and  in^iniialions  of  a  dnrn- 
characfer.  Some  of  the  articles  which 
Mil  nndcr  our  eye  are  obviously  wrong, 
^ptaio  lialf-tniths,  and  some  are  in- 
wlth  animosity  toward  particular  men, 
(anl  the  prosefution  of  purely  scientific 
Up  to  the  time  when  these  lines  are 
n.  we  Lave  seen  nothing  in  the  jonr- 
fliich  bears  the  stamp  of  oHlcial  accu- 
but  there  appeared  on  Friday  last  what 
rt»  to  be  a  summary  of  the  results  at- 
I  by  a  committee  of  investigation  ap- 
id  by  the  treasury  department.  If  so 
Ix  to  be  said  in  ))ublic,  as  is  contained  in 
tutrment,  we  regret  that  the  charges  are 
itheoticated  by  a  signature,  and  that  the 
nstances  tinder  which  the  inquiry  has 
conducted  are  not  clearly  made  known, 
redit  of  an  important  branch  of  the  piib- 
nlcc,  IIS  well  as  the  personal  standing 
I  lending  officers,  is  involved  in  these 
lutions.  A  decent  regard  for  justice,  and 
consideration  for  those  who  have  long 
Bined  a  goo<l  report,  require  something 
tlmn  anonymous  and  semi-official  conirau- 
|U(  sent  out  by  telegra])h,  in  which  it  is 
^pble  to  discriminate  the  pen  of  the 
er  from  that  of  the  authorized  investi- 
and  in  which  it  is  still  harder  to  deter- 
irhat  arc  the  charges  of  the  comiilainants, 
■Kare  the  conclusions  of  the  tribunal. 
^Blccuee  should  govern  an  investign- 
^B  sonic  conclusion  is  reached  which 
Htii  ::>.-ide    known,    or   else    there 

Be  III  publicity  in  the  conduct  of 

to.  UL  — IIM. 


the  inquiry  to  acquaint  the  public  with  the 
extenuating  circumstances  of  the  defence,  and 
the  answers  which  are  made  to  the  preferred 
complaints.  Unless  we  are  misled  by  these 
unofficial  statements,  it  appearethat  the  su|)cr- 
intendent  of  the  survey  has  been  de|M)sed  from 
his  oDicc  for  alleged  mismanagement,  that  the 
assistant  in  charge  at  AV^ashington  has  been 
first  removed  and  then  restored,  and  that  sev- 
eral [lersons  employed  by  the  survey  (chiffly 
in  subordinate  relations  to  the  serv'ice)  have 
been  brought  under  censure. 

We  have  no  disposition  to  ajwlogize  for,  or 
to  screen,  continued  neglect  of  duly,  or  abuse 
of  the  high  responsibilities  which  are  attached 
to  the  conduct  of  an  important  post ;  but 
cert.'iin  facts  of  an  explanatory  character 
should  ccrtaiul}'  accompany  expressions  of 
blame.  The  friends  of  the  8U[)erintendent 
are  nware  that  ho  das  been  for  a  long  while  a 
sufferer  from  a  painful  disease.  He  has  been 
advised,  as  we  are  informed,  to  seek  relief 
from  acute  and  distressing  attacks  by  the  use 
of  agents  which  are  extra  hazardous.  There 
is  no  doubt  that  his  efflciencj-  as  an  adminis- 
trative officer  has  thus  been  seriousl}*  im- 
paired. It  would  have  been  well,  under 
circumstances  of  so  much  responsibility,  if 
ho  euuld  have  been  quietly  retired  in  view 
of  the  long-eontinucd,  efficient,  and  able  ser- 
vices which  he  has  rendered  to  the  country. 
Failure  resulting  from  [ihysicjil  infirmity,  and 
from  the  employment,  however  injudicious,  of 
the  prescribeil  means  of  relief,  is  failure  still, 
80  far  as  the  coniluct  of  a'publie  office  is  con- 
cerned ;  but  it  is  not  the  failure  of  a  dissipated 
man  indulging  in  vice.  The  accused  is  not 
to  be  coudcuined  like  one  who  has  surrounded 
himself  with  bad  associates,  or  who  has  appro- 
priated to  his  personal  gratification  the  public 
money.  I  lis  previous  record  of  fidelity,  ap- 
plication, ami  upriglitncss  should  be  remem- 
bered. A  sharp  distinction  should  be  drawn 
between  erroneous   methods  of  control  which 
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^eless.  all  this  soieutiQc  research  is 
kI  by  a  ven' small  number  of  persons, 
more  valuable  it  is,  the  less  obvi- 
its  merits.  Every  seaman  knows 
>f  a  good  chart :  not  every  seaman, 
'  scholar,  not  every  statesman,  knows 
ilitions  by  which  a  good  chart  is  pro- 
It  is  only  the  expert  who  appreciates 
tie  sources  of  error  which  must  be  clinii- 
^b  only  knows  the  inQnitude  of  mathe- 
H>hysical,  astronomical,  and  geodetic 
K  which  are  involved  in  an  endeavor  to 
BilhfuUy  snch  a  coast  line  as  that  of  the 
Hates,  and  to  keep  tlie  portrayal  in  ac- 
Hrcsixjndence  witii  the  changing  sands. 
fndge  of  what  to  do,  and  how  to  do  it, 
le  the  superintendent.  Congress  must 
w  much  money  may  be  spent,  and  the 
ry  of  the  treasury  must  exercise  an 
ty  over  the  melliods  of  expenditure : 
I  master  of  the  works  must  be  tlie  head 
survey ;  and,  although  he  is  liable  to 
like  the  general  in  the  field,  or  the  sea- 
D  the  deep,  the  ultimate  results,  attained 
his  guidance,  are  the  criterion  of  his 
iic  cflicieucy. 

Ihe  zeal  for  civil-ser\'ice  reform,  which 
haracterized  the  new  administration,  it 
i)t  be  surprising  if  outlays  for  scientific 
riUioo.  experiment,  and  research  should 
Itticd  as  questionable  if  not  extravagant. 
101  to  be  wondered  at,  that  an  auditor  of 
3U  should  consider  as  needless,  expendi- 
•diich  experience  has  shown  to  be  abso- 
neoessary  for  the  efficient  management 
ciriitiSc  bureau.  It  will  not  l)e  strange 
trnxuission  of  government  olllciais  pro- 
Hutuy  of  the  investigations  of  the  coast- 
^b  l>c  incomplete,  useless,  or  imduly 
Hit  will  be  easy  to  gain  a  reputation 
momj,  and  for  discovering  the  faults  of 
^Miinistrations,  by  striking  at  work, 
i)f  whicii,  from    their  very  nature, 

fe)rehen9ible  to  the  public.     It  is  easy 
witticisms   to   innumerable  writei-s 
licivus  repetition  uf  scientific  technical- 
It,  happily.  Congress  is  nut  likely  to 
iby  stK'h  cumhineil  misapprehensions 


and  misrepresentations.  The  president,  un- 
less we  mis-read  his  official  and  personal  char- 
acter, will  insist  upon  wise  economy.  Beyond 
the  administration  and  Congress,  there  lies  an 
appeal  to  the  intelligence  of  the  ]ieople,  who 
certainly  do  not  want  parsimony  iu  the  study 
of  the  sea-coast.  Honesty  and  accountability 
will  be  demanded  by  the  public  in  all  branches 
of  the  govcinment  service :  they  will  rejoice 
in  every  check  which  may  be  devised  to  pre- 
vent the  misappropriation  of  funds,  but  they 
will  not  want  the  efficiency  of  the  coast-survey 
impaired.  An  administration  will  indeed  ap- 
pear awry,  which  proposes  in  one  breath  to 
restore  the  navy  to  cHicienc^',  and  in  another  to 
interfere  with  the  accurate  study  of  the  coast, 
and  with  the  perfection  of  onr  knowledge  of 
harbors  and  reefs.  Let  there  be  fair  play  in 
considering  the  aD'airs  of  the  coast-survey,  and 
we  shall  have  no  fears  of  the  result. 


LETTERS   TO    THE  EDITOR. 
A  mad  stone. 

Thk  Sfdalia  and  other  papers  lately  contained  ac- 
counts of  the  application  of  a  'mad  stone'  to  a  Mr. 
Uirard  of  thla  city,  who  had  been  bitten  by  a  supposed 
tnait  dog. 

The  stone  was  owned  by  Mr.  J.  M.  Dickson  of 
Kiiii'-.i9  City,  who  advertises  the  use  of  the  stone,  and 
states  tlial  it  has  lieen  in  possf-ssiori  of  his  family  for 
more  than  a  liuti<lred  years,  and  was  brmight  by  one 
of  lilt"  family  from  Scotland.  From  llie  l.-irge  number 
of  references  given  in  Mr.  Dickson's  advertisement 
to  the  mayor  and  other  oflicials,  and  physicians  of 
Kansas  City,  we  may  take  it  as  true  Mint  Mr.  Dick- 
son is  honest  in  his  belief  as  to  the  virtues  and  his- 
tory of  the  stone. 

To  a  reporter  Mr.  Dickson  made  a  statement  that 
he  bad  applied  the  stone  to  more  than  live  hundred 
ca'c*  of  bites  l>y  various  kinds  of  mad  aniinuU  uiid 
wild  skunks;  his  opinion  evidently  being,  tliat  the 
biteof  tills  animal,  whether  rabid  or  not,  will  produce 
liydrophobia.  He  gave  the  method  of  application, 
whicli  was  to  place  the  stone  uptm  the  wouud.  or 
upon  an  abrasion  of  tlie  skin  uiodo  on  any  part  of 
the  body,  tirst  soaking  the  stone  in  sweet  niilk.  Ue 
stated,  that,  if  the  person  contained  any  virus,  thu 
stone  wonld  adhere  to  the  wound  or  abrasion  until  it 
was  iatumled  with  the  poison,  when  it  would  fall  off; 
and  that  it  was  then  cleaned  by  again  soakiuL;  it  iu 
sweet  milk,  and  this  was  repeated  until  the  stone 
would  no  longer  adhere. 

We  may  presume,  that,  of  the  five  hundred  treated 
by  him,  a  large  number  had  been  bitten  by  animals 
which  were  not  mud;  and  statistics  show,  that,  of 
those  bitten  by  dogs  which  ore  mad,  not  more  than 
one-third  to  one-h.tif  will  have  hydrophobia;  and  yet 
we  can  hardly  suppose,  that,  of  five  hundred  persons 
who  believed  themselves  to  be  in  danger  of  hydro- 
phobia, not  one  would  have  taken  it  even  if  no  pre- 
ventive measures    had    been    taken.    Mr.   Dickson 
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states,  that  no  cnsic  trrnteJ  by  him  has  developed 
into  liydro])hi)bln. 

At  liiu  lime  of  Mr.  Dickson's  visit  to  Sednliii,  I  had 
the  opportunity  of  seving  the  stone  for  n  few  minutes, 
liud  fuiind  It  to  b«  a  fossil  cornl  of  the  gcnujt  Fnvo- 
siles.  It  was  of  rntlier  small  siu-,  only  about  three- 
fourths  of  an  inch  across,  and  waa  of  hemispherical 
shape,  uilh  one  side  cut  so  ns  to  present  it  smooth 
surface.  The  fossil  seemed  to  be  silicilied.  a  purl  of 
the  tube.s  living  filled  almost  to  the  ends,  and  a  part 
open.  The  tube  cavities  on  the  flat  surface  generally 
presented  open  spaces  between  the  diaphragms  or 
tabulae,  uiaking  the  stone  more  or  les.^  cellular  or 
porous.  From  the  slight  examination  I  made  of  the 
stone,  I  judge  it  to  be  Kavosite^gothlandica  Lam.,  if 
from  Scotland;  and,  if  it  is  American,  F.  hemlspheri- 
cus  Y.  and  S. 

I  have  since  seen  Mr.  Girard ;  and  I  leani  from 
him,  and  also  from  the  Sedalia  agent  of  the  Adams 
express  company,  that  the  stone  was  first  soaked  in 
sweet  milk  without  having  any  effect  upon  the  color 
of  the  milk.  It  was  then  applied  to  the  arm,  and  ad- 
hered so  lightly,  that,  on  turning  the  arm  over  and 
shaking  it,  Ihu  stone  t-till  clung  to  it.  About  liiree 
times  toe  stone  was  taken  from  the  arm  and  soaked 
iu  milk,  and  it  then  turned  the  milk  a  greenish  color. 
At  la»t  the  stcnie  would  no  longer  adhere  to  ihe 
wound,  and  the  cure  was  pronounced  complete. 

lias  any  competent  person  made  proper  tests  of 
reputed  mad  stones?  Are  these  persons  mi.staken 
about  the  stone  adhering  tightly  V  Would  .iiiy  simi- 
lar porous  stone  adhere  the  same  way  V  Are  the 
persons  also  mistaken  about  the  change  in  the  color 
uf  the  milk  ?  In  short,  will  any  stone  have  any  effect 
on  virus  in  a  person's  blood  ?  F.  A.  Saui'som. 

SrtlBlIn,  Mu.,  July,  \f»b. 

[We  may  add  as  a  final  query,  How  did  such  a  su- 
perstition arise  ?  —  Ed.) 

The  inscription  rocks  on  the  island  of  Mon- 
hegan. 
During  a  recent  visit  to  the  island  of  Moiihegan, 
Me.,  my  attention  was  called  by  Mr.  P.  C  Manning 
of  Portland  to  the  so-called  inscriptions  described 
and  figured  by  Schoolcraft  iu  his  '  Indian  tribes,"  vol. 
vi.  p.  (110.  The  inscriptions  are  on  a  siuall  island, 
Henana,  which  is  separated  from  Mouhegan  island 
proper  by  a  narrow  channel.  The  principal  inscrij)- 
tion.  that  figured  by  Schoolcraft,  is  on  the  nearly 
vertical  face  of  a  small  clifT  about  five  feel  high,  sit- 
uated a  few  rods  north  and  east  from  the  fog-signal 
station.  The  country  rock  of  both  islands  is  a  black 
or  dark-gray  rock  different  from  any  rock  I  have  seen 
in  Maine  except  at  one  other  locality.  A  lithological 
description  of  this  rock  is  reserved  for  the  present. 
It  shows  great  numbers  of  veins.  Part  of  these  veins 
are  of  white  gnuiKe,  or  sometimeji  of  white  quartz; 
but  many  are  black,  like  the  surrounding  rock,  and 
differ  from  it  simply  in  fineness  of  grain.  When 
weathered,  even  the  blackest  of  the  rocks  become 
dark  gray  in  color.  As  the  various  layers  differ  so 
much  in  granular  condition,  and  somewhat  in  com- 
position, they  nuluraiiy  weather  and  fracture  very 
differently.  Some  of  the  rock  is  quite  massive,  with 
no  regular  fracture :  other  layers  fracture  quite  pris- 
matically,  almost  like  slates.  The  rocks  are  every- 
where weathered  into  fonns  unusually  varied,  and 
often  fantastic;  the  veins  sometimes  waathcring 
faster  than  the  contiguous  rock  into  furrows,  at  other 
times  into  ridges.  The  joints  and  veins  are  often 
arranged  systematically. 

When  one  firi>t  sees  the  inscription  rock,  he  cannot 
fall  to  notice  that  the  appcarauce  is  as  if  a  tablet  had 


been  prepared  upon  the  surface  of  tin'  rock, 
zontaily,  but  obliquely.  There  arc  two  par 
rows  about  one-half  an  inch  deep,  and  cigi 
apurl:  and  the  so-called  li-tlers  are  on  thU 
Ihc  tablet  has  a  Une-pitted  surface  of  we 
quite  even  and  Hal,  The  surrounding  ruclc 
coarsely  pitted.  Kxainination  shows  that  tU 
ent  tablet  is  simply  the  exposed  edge  of  a  fini 
vein  which  penelrates  the  cnarser-graint'd 
liqueiy.  This  vein  sliows  bolh  on  top  of  the 
also  oil  the  side.  The  parallel  furrow?  w  liicl 
the  so-called  inscription  tablet  are  simply  fii 
weathering  at  tlie  sides  of  Ihe  vein.  Tlie 
letters  are  coinposed  of  slraigbl  furrows  int< 
each  other  obliquely,  so  that  inoft  of  them 
modilicalloii  of  the  letters  V  and  X.  A  cros 
of  these  furrows  ends  In  a  sharp  angle  eiic 
Iween  curved  lines,  like  the  sinus  of  a  creii 
At  Ihe  base  of  the  furrows  I  invariably  foun 
ill  the  rock,  though  sometimes  not  readily  wit 
aid  of  a  magnifier.  There  are  two  systems 
joints,  —  one  nearly  vertical,  the  oilier  neailj 
angles  to  the  sides  of  the  vein.  Nearly  all 
rows  forming  the  supposed  inscription  belong 
two  systems  of  jolul.*:  a  few  are  RlH?rraiit, 
are  horizontal.  Most  of  the  joints  are  fillv 
film  of  oxide  of  iron,  but  the  two  hoi'i2uiit 
and  two  others  are  open.  At  the  point  wl 
vein  obliquely  enters  the  rock,  the  fiirrowt 
vertical  wall  are  continued  without  n  break 
the  angle  of  the  mck  to  the  edge  of  the  roof-< 
of  the  vein.  This  is  plainly  caused  by  ibci 
penetrating  the  vein  at  both  r.Ni>o<>ures.  In 
the  exposure  of  the  vein  on  top  of  the  i-liff  '. 
more  unevenly  eroded,  and  fhown  fewer  J  urn 
small  piece  has  recently  been  broken  from  th 
east  corner  of  the  inscrljition  tablet:  and 
filled  crack,  which  is  found  al  the  base  of  i 
above  this  fracture,  can  be  seen  crossing  tl 
surface,  though  il  is  fulnl.  The  inscription 
bend  downward  into  the  two  longitudinal 
which  border  the  so-called  Inscription  table 
surrounding  coarse-grained  rock  shows  but 
rows,  and  ihey  arc  not  so  regular  in  outline 
on  the  edge  of  the  vein. 

It  is  evident  that  the '  Inscription  '  isa  freal 
face  erosion.  The  furrows  are  Ihe  result  of  ' 
ing  along  joints.  Al  the  s»me  time  they  difl 
the  ordinary  weathering  of  tlie  island  incerlaii 

A  few  rods  from  Ibis  in.scriplion  is  a  smal 
very  much  like  il  in  form  of  erosion  furrowi 
found  a  small  slab,  near  the  north-east  angle 
began  island,  showing  almost  identical  V  and ' 

rortland,  Jul}  27.  G.    H. 

Recent  contributions  to  the  literati]] 

micro-biology. 
Two  works  upon  this  subject  have  rcceii 
publislied.  Dr.  Friedliinder,  pathologist  to  Frl 
bain,  has  reviewed  the  French  work  of  Col 
Babes  mercilessly,  and  wilb  a  personal  animu 
liarniony  with  scientific  accuracy.  It  will  be 
bered,  thai  Dr.  Uabcs  was  the  Hungarian  i 
who  bitterly  opposed  Kocli's  views  of  the  in 
bacillus,  and  sought  to  substitute  in  lieu 
'  Babes' granules.'  He  was,  fora  short  time,  a 
in  the  laboratory  of  Professor  v.  Ki'^ 
then  went  to  Dr.  Cornil,  in  Paris.  I 
Prof.  Dr.  Vircliow,  In  Berlin,  where  ii.-  Ij.i? 
ever  since.  He  in  stJII  a  very  young  man :  and 
has  not  Ihe  extended  experience  in  patholog 
cology  of  Friedliinder,  Koch,  or  lllischberg, 
been  cousunt,  iu  season  and  out  uf  teasou,  I 


Iltgatioii',  and  may  justly  rlaiin  a  voice  in 

tp«rttnenl.    Ii  is  to  be  recretii'tl.  tlial  Dr. 

tfs  llie  jirimary  discovery  of  the  specific 

ler«.'ul  luorbid  proce^»C8  to  Bat)es  alone. 

til'  creeps  itilo  tin;  various  clinptt-rs  with 

cy  not  in  hariiiony  willi  aocepiod  fads.     So 

III. «  II  III  nilcroscopists,  Dr.  Uabes  has  made 

veries ;  and  the  work  is  valuable  for 

nd  in  this  particular  its  worth  may 

■  'ed ),  and  as  a  f  re.^h  proof  of  Professor 

IS  a  writer.     Lustgarten  has  priority 

I  fuTv  of  Ihe  routagium  vivum  of  syphilis, 

I  in  the  peculiar  prnci'ss  of  stainin;;.     I  >aw 

.ke  several  inefleclunl  attempts  to  carry  out 

■n's  direction.*,   even   while  his   book   was 

•  lUi:''  'he  press;  so  lliat  his  statements  in 

;4S  well  as  those  that  occur  in   the 

Mnomycosis,  are  purely  imaciuative. 

::ive  been  successfully  colored  by  only 

:  lin,  but  his  name  was  not  Babes. 

II  some  cases  are  pretty  good.     The 

liiig*  are,   however,  wretched,  and   convey 

hr  erroneous  impression   of  the  growth  of 

■Mnirs  work  in  the  book  is  without  spot  or 

Bd  it  U  unfortunate  that  his  iluties  as  min- 

Klic  instruction   did  not  allow  him  to  give 

■ntion  to  the  details.     Drs.  (i.  Sims  Wood- 

l  Arthur  W.  Hare,  have  brougtit  out  a  bo<ik 

'  raiholugical  mycology').     Dr.  Woodhead 

Berlin  for  a  few  weeks,  worked  in  the  labora- 

id  tlien  returned  to  Scotland,  aiid  wrote  a 

he  nature  and  srientilic  value  of  this  publi- 

■.,    1...  ...ii,.,,,teil   from   the   lenf;th   of   lime 

le  study  of  micro-biology.  The 
Is  is  entirely  out  of  date.  The 
\jit*  are  bingularly  inaccurate,  notably  No. 
ill  of  the  potato-drawings.  Ko.  22  is  not 
Koch  a,l  all,  and  in  Ho.  lU  the  tubes  are  not 
•erlv.  No.  :n,  with  description,  is  absolutely 
It  is  evidently  a  contamimUed,  atid  not  a 
ture.  There  is  no  detailed  account  of  drop 
I  of  pl."»le  culture,  which  Is  the  very  basis  of 
p«Ui<xl  of  jiure  culture.  The  bacillus  of  blue 
|M  a  hrotcn  tint,  and   not   a  '  ijreen'  tint,  as 

K claim, 
if  these  works  finds  great  favor  among 
11  in  Germany,  and  neither  conveys  any 
i  Impression  of  the  exact  processes  of  inquiry 
r  to  a  comprehensive,  intelligent  survey  of 
Kven  Koch  himself  stands  but  yet 
.  old,  working  his  way  into  the  clear 
iimii  liirough  mui'ir tribulation  and  seepti- 
id  even  he  would  never  dare  to  pronounce 
I'b  autocracy  upon  certain  proce>i8C.«,  as  do 
ote  enlhu.iiium  leads  them  to  snap  judgments 
isw  weeks  of  »i)crial  study. 

•  tins  matter  lately  happened  in  Professor 

"  oratory  at  Dresden.     A  friend  of  mine, 

►  the  micro-organisms  of  different  earths, 

"  uen  from  underneath  the  laboratory  win- 

I  this  he  cultivated  lome  specimens  of  the 

'anthrax.     Iinjuiry  showed  that  formerly  this 

<l  boxti  tuefl  as  a  burial  spot  for  sheep  dying 

I  hat  fortrn  years  it  has  not  been  used 

•  ^e.      HOKATIO  K.  BtOKLOW,  M.D. 

tiwfli,  July  15. 

iident  makes  some  strong  statements 
tiflcatlon.  The  animus  of  Friedliind- 
'  oriiil  and  Babea'  book  (  Fori»iUrit(e 
,tA  .  J  'ily  I,  18.8-3)  may  be  easily  understood, 
slue  by  so  much.  .So  far  as  our  perusal 
ieriu*  '  has  informed  us,  the  '  L'un  <te 
of  Itt  our  letter,  refers  purely  to  cun- 


finnnlory  work  done  by  one  or  the  other  of  the 
authors,  and  is  not  a  tiaim  to  originality.  To  nur 
thinking,  Lustgartcn,  Ix'ing  the  only  one  mentioned 
at  all  in  ctmnectiun  with  syphilis  in  the  classificalimi 
of  the  schizomycetes,  receives  all  Ihe  credit  Ihe  most 
grasping  could  desire:  and  the  fact  that  Babes  f.'tlled 
once  or  twice  to  stain  the  bacilli,  proves  nothing  In 
regard  to  his  success  at  other  times  (a.*!  any  practical 
worker  knows);  nor,  so  far  as  we  can  see,  has  it  any 
bearing  upon  his  assertions  in  regard  to  actinomy- 
cosis. In  regard  to  the  staining  of  the  fungus  of  the 
latter,  wo  would  suggest  that  some  others  than  the 
one  successful  worker  in  Berlin  should  try  washing 
the  sections  for  a  short  lime  in  diliile  hydrochloric 
acid,  and  then  stain  according  to  Gram's  method. 
We  fancy  there  will  be  no  difficulty  in  finding  the 
fungus  stained  blue,  as  was  demonstrated  in  Wash- 
ington last  April.  Our  review  {Science,  July  24) 
gives  our  own  opinion  of  the  work.  Of  Sims  and 
Woodhead's  '  Palholugical  mycology,"  we  have 
received  only  the  first  part  aj  yet;  and  we  have 
therefore  not  spoken  of  it  in  detail.  Bad  as  our 
correspondent  seems  to  think  it,  it  promises  to  be 
at  least  the  best  work  upon  the  subject  that  has  yet 
appeared  in  English.  —  Eu.] 

'  Color  associations.' 

Another  curious  phase  of  color  association,  besides 
the  interesting  one  mentioned  by  Dr.  C.  S.  Minot,  is 
thai  in  connection  with  names. 

I  have  heard  three  children  of  different  tempera- 
ments in  the  same  family  avow  an  association  of  col- 
ors with  names.  Strangely  enough,  they  agreed  on 
nearly  every  example;  as,  for  instance,  that  Kale  was 
red;  Mary,  while;  Alice,  violet;  Dick,  deep  Vandyke 
brown ;  William,  a  watery  blue,  etc.  "rhis  seems  even 
more  arbitrary  and  unaccounlable  than  color  associa- 
lions  Willi  months;  as  that  might,  lo  some  extent,  be 
influenced  by  Ihe  prevailing  tints  of  natural  objects 
at  those  particular  seai-ons.  Thus  the  tone  of  sun- 
light during  January,  February,  and  March,  deter- 
mining the  color  associated,  sliiiiing  white  yellow; 
that  of  llie  April  sky,  when  there  is  otherwise  an 
absence  of  striking  color;  the  leading  hue  of  May- 
flowers; the  zenith  of  verdure  hi  June,  —  all  may  assist 
in  forming  the  color  associations.  I  may  add,  I  kiiow 
ihe  use  of  color-symbols  for  names  to  exist  also  In 
adult  minds  in  a  les.s  definite  degree  (the  agreement 
between  diftereni  persons  also  not  so  unanimous),  but 
quite  sufficiently  lo  cause  a  confusion  in  recalling 
names  of  the  'same  color;'  as,  for  example,  Martha 
and  Mary  Ann,  both  being  classified  as  '  brownish 
drab.'  1  think  if  this  connection  of  ideas  were  traced 
to  the  root,  it  would  result  in  the  conclusion  that  the 
assorlment  is  conducted  on  a  very  elementary  basis; 
as  in  the  case  of  llie  two  last-mentioned  names,  usu- 
ally belonging  to  persons  engaged  in  ordinary  work-a- 
day  pursuits,  Ihey  are  reprcsenled,  or  rather  produce 
an  identical  effect  of  commonplace  neutrality  upon 
the  mind,  with  the  tint  commonly  adapted  to  service- 
able uses.  It  is  probable  (hat  thought  is  much  more 
fnquenlly  carried  on  liy  hieroglyphics  of  form  and 
color  than  by  words.  In  fact,  these  afford  too  slow  a 
presentation  of  ideas,  while  some  faintly  defined  sym- 
bol conveys  the  effect  of  whole  sentences  at  an  instant. 
As  Kibot  explains  a  certain  illusion  of  memory : 
'there  is  a  ground  of  resemblance  quickly  i>erceived 
between  the  two  impressions,  which  le.ids  us  to  iden- 
tify them.'  We  confuse  similar  modifications  of  the 
nerve  elements  as  the  pictures  on  two  slides  passing 
simultaneously  through  llie  magic  lantern  are  com- 
bined. K.  A.  CUIPIIAN. 

0  Piacv  d'Armm  Hquiire,  Uuntrcal,  \\iig.  3. 
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IMMORTALITY  IN  MODERN    rilOUGIIT. 

It  will  be  admitted,  we  think,  tliat  tlie  ten- 
dency of  modern  science  is  materialistic.  Tliis 
is  especiallv  true  of  biologj-.  In  fact,  to  many 
tlie  (loctrine  of  correlation  of  vital  with  pl»ysi- 
cal  forces,  and  tlie  doctrine  of  derivative  origin 
of  species,  seem  little  short  of  a  demonstration 
of  materialism.  Thns  materialism  has  become 
a  fiishion  of  thought ;  but,  like  all  fashions,  it 
has  run  into  excess,  which  must  be  followed  by 
reaction.  We  believe  the  reaction  has  already 
commenced.  Science  sees  now,  more  clearl)' 
than  ever  before,  its  own  limits.  It  acknowl- 
edges its  impotence  to  bridge  the  chasm  be- 
tween the  physical  and  the  psychical.  AVe 
pass  from  physical  to  chemical,  and  from 
chemical  to  vital,  without  break.  All  is  motion, 
and  nothing  more ;  also,  in  the  region  of  the 
vital,  we  pass  from  sense-impression  through 
nerve-thrill  to  brain-changes,  and  still  we  find 
only  motions.  But  when,  just  here,  there 
emerge  consciousness,  thought,  will,  the  re- 
lation of  these  to  brain-changes  is  just  as  un- 
imaginable as  the  ap))earancc  of  the  genie 
when  Aladdin's  lamp  is  rubbed. 

It  is  impossible  to  emphasize  this  iK>int  too 
strongly.  Suppose  a  living  brain  be  exposed 
to  an  observer  with  infinitely  iwrfect  senses. 
Such  an  observer  would  see,  could  see,  only 
molecular  movements.  But  the  subject  knows 
nothing  of  all  this.  His  experiences  are  of  a 
totally  different  ord(>r :  viz.,  consciousness, 
thought,  etc.  Viewed  from  the  outside,  there  is 
nothing  but  motions  ;  viewed  from  the  innide, 
nothing  but  thought,  etc.,  —  from  the  one  side, 
only  material  phenomena ;  from  the  other,  only 
psychical  phenomena.  Maj'  we  not  generalize 
tills  fact  ?  !Ma\'  we  not  extend  it  to  nature  also  ? 
From  the  outside  we  find  nothing  but  motion. 
On  the  inside  there  must  be  consciousness, 
thought.^  etc. :  in  a  word.  GckI.  To  bridge 
this  chasm,  whether  in  nature  or  in  the  brain. 
Science  is  impotent.  As  to  what  is  on  the 
other  side  of  material  j)henomena,  she  is 
agnostic,  but  cannot  be  materialistic. 

Admitting,  then,  in  man  a  world  of  phe- 
nomena, which  cannot  be  construed  in  terms  of 
motion,  and  which  for  convenience  we  group 
under  the  name  of  'spirit,'  is  the  group  per- 
manent? Is  the  spirit  immortal?  On  this 
subject.  Science  can  s.iy  absolutelj'  nothing. 
The  field  is  therefore  ojjen  for  evidence  from 
any  quarter,  and  of  any  degree.  Some  of 
these  evidences,  though  not  given  bj*  Science, 
are  at  least  suggested   by  lines  of  scientific 

>  This  ibought  l(  admirably  prewnted  by  Johoatone  Stoney, 
A'alum,  vol.  xxxl.  p.  421. 


thought.     A  few  of   these   we    briefly  men- 
tion. 

1.  AVe  have  said  that  consciousness  and 
thought  lie  behind  material  phenomena,  in 
nature  and  in  the  human  brain.  In  the  one 
case  we  call  it  God,  the  divine  Spirit ;  in  the 
other,  the  spirit  of  man.  Now,  does  not  this 
identity,  or  similarity  of  relation  to  material 
phenomena,  impl^',  or  at  least  suggest,  similnr- 
ity  of  nature,  and  therefore  immortality  for 
the  spirit  of  man  ? 

2.  Individual  human  life  passes  through  its 
little  cycle  of  changes,  and  quickly  closes  in 
death.  If  this  l)e  all,  then  for  the  individ- 
ual, when  all  is  done,  it  is  precisely  as  if  he 
had  never  been.  "  Yes,"  answers  the  Comtist. 
*'  for  the  individual,  but  not  for  humanity. 
Every  human  life  leaves  a  residuum  which 
enters  into  the  life  and  growth  of  humanitr. 
It  is  a  glorious  and  unselfish  religion  thus  to 
merge  one's  self  into  the  only  true  object  of 
worship,  —  humanity."  But,  alas!  the  cycle 
of  humanity-  also  closes ;  and  for  humanity 
too,  when  all  is  done,  it  will  be  precisely  as 
if  it  had  never  been.  '  But  the  earth — the 
cosmos  —  abides.'  Yes,  but  only  a  little 
longer.  Science  declares  that  the  cycle  of  the 
cosmos  must  also  close.  And  then,  when  all 
is  done,  after  all  this  process  of  evolution 
reaching  upward  to  find  its  completion  in  man, 
after  all  the  yearnings,  hopes,  struggles,  and 
triumphs  of  man,  what  is  the  outcome?  It 
is  precisely  as  if  the  cosmos  had  never  been. 
It  is  all  literally  "  a  tale  told  by  an  idiot,  full 
of  sound  and  fury,  signifying  nothing."  Not 
only  heart,  but  reason,  revolts  against  such  a 
final  outcome.  If  we  believe  that  reason 
underlies  the  phenomena  of  the  cosmos,  we 
cannot  accept  such  a  result.  We  cannot 
believe  that  the  cosmos  has  no  intelligible  end. 
But  what  intelligible  end  is  there  conceivable, 
unless  something  is  finally  attained  which  is 
not  involved  in  a  cycle,  i.e.,  unless  man  is  im- 
mortal ? 

3.  There  are  three  primary  divisions  of  our 
psychical  nature;  viz.,  sense,  intellect,  and 
will.  There  are  three  corresponding  processes 
in  making  a  complete  rational  philosophy :  viz., 
(1)  instreaming  of  impressions  of  the  external 
world  through  the  senses  (facts)  ;  (2)  elab- 
oration of  these  into  a  consistent  whole  by  the 
intellect  (knowledge)  ;  (3)  outgoing  of"  this 
knowledge  in  activity  (conduct) .  Now,  a  true 
working  theory  of  life  must  satisfy  all  these. 
But  scientific  men  are  apt  to  think  that  only  (1) 
and  (2)  are  necessary ;  that  true  facts  elabo- 
rated into  consistent  theory  is  all  we  need  care 
for.    Theologians,  on  the  contrary,  seem  to 


LceoftT  t-t,  IRK.] 


SCIENCE. 


1-27 


^ink  only  (2)  and  (3)  necessary:  they  olab- 
jrate  a  tlieory  of  life  consistent  with  itself,  and 
ipparcnily  satisfactory   in   its   a|<plicntion    to 

induct.  l)Ut  are  less  careful  to  test  its  liar- 
tnowy  Willi  facts  derived  from  the  senses.  IJiit 
nil  thioc  are  necessary.'     The  lirst  furnishes 

nateriid  ;  the  second  constnicts  the  building; 
the  third  tests  its  suitableness  for  hunian  habi- 

ition.     All  admit  that  successful  application 

art  is  the  best  test  of  true  tlieory.    But  con- 

lucl  is  the  art  corres|)oiiding  to  our  theoiy  of 

life,  and  therefore  the  te.it  of  itn  Irulh.     Now, 

Id  not  imniorlalit_v  as  an  element  of  our  theory 

)f  life  in  the  highest  degree  conducive  of  right 

jnduct?'  Is  it  not  a  useful,  yoa  a  necessary, 
fclenient  in  a  working  hypothesis? 

4.  Hut  it  may  be  objectetl,  animals,  too, 
iave  brains  :  in  them,  too,  we  llnd  evicieuces 
>f  something  like  consciousness  and  thought. 

ifv  they,  too,  immortal?  If  so,  where  shall 
re  slop?  We  pass  down  by  sliding  scale, 
rithout  break,  to  the  lowest  verge  of  life. 
>hall  we  stop  here?     No;  for  vital  is  trans- 

intnble  into  physical  forces.  Thus  all  is  im- 
nortal,  or  none.  Thus  hope  of  immortality 
Danishes,  as  it  were,  by  evaixiratiou. 

This  objection,  though  serious,  is,  we  think, 
lot  fatal.  To  make  our  view  clear,  we  use  an 
Jlu^trntion  taken  from  biology.  !May  we  not 
maginc  that  in  animals  spirit  is  in  embryo  in 
he  womb  of  N.Tture,  nnconscioua  of  self,  and 

■ica|).iblo  of  independent  life  ;  and  that  in  man 
came  to  birth, — a  separate   spirit,  —  indi- 
ridual.  couscions  of  self,  and  capable  of   in- 
dependent life,  on  a  new  and  higher  plane? 
\ccording  to  this  view,  geological  time  is  the 

friod  of  gestation,  evolution  is  the  process 
if  dcvciopinent,  and  the  ap|>earanr.e  of  man 
lie  act  of  birth. ^  Josiini  Li;  C'ontk. 


THE  nitlTISII  MUSEUM  OF  NATURAL 
n/ STORY. 

The  visitor  to  the  west  end  of  Ix)ndon  is 
(.,.,,r,,.i,t,if],  upon  turning  into  Cromwell  Road, 
|l  '-  and  majestic  building,  whose  archi- 

ll liui  mi  grace  and  warm  color  make  a  ver}' 
pleasing  impression  ujwn  the  eye.  This  recent 
Itlditiou  to  the  splendors  of  the  We-st  End  is 
Jt"  homo  of  the  nalural-histon'  dcii.irlmontB 
it  tho  British  nnis«'um.  By  its  f- 
!»•  |ilons  of  (frlnin  iirominent  En;.' 
llists  or  As  early  a» 

9.'»4  Hi.  ■■  d  by  the  rapid 

I  *  KtCfi  MUa*  mt  OxlMi,     Wiuua  Ja«*.     rwiario* 
V<Mr  br  X«nati«f ,  IM1. 
•  frtmntam  rnUm  tut  XiiiMtii.  tfW. 


growth  of  the  national  collection  of  objocta 
from  the  three  kingdoms  of  nature,  jiiemorlal- 
ized  the  trustees  of  the  British  museum  u|K>n 
the  necessity  of  licttor  accomiuodalioiis.  In 
18G2  the  matter  received  cnrifful  ntlenlion 
from  Professor  (now  Sir)  liirhnrd  Owen,  who 
published  an  elaborate  essay  upon  the  proju-r 
sco])e  of  a  national  natural-history  nuisinim, 
in  which  he  presented  ]>lans  for  the  division 
of  Tnaterial,  and  the  erection  of  a  museum 
building.  These  and  other  plans  were  thor- 
oughly discussed  by  the  naturalists  of  England, 
and  the  critics  became  eventually  divided  into 
two  opjiosing  factions,  —  the  one  maintaining 
that  it  was  bi-st  to  hold  the  natiirnl-history  col- 
lections in  (Ireat  Russell  Street  by  an  enlarge- 
ment of  the  original  edifice ;  and  the  other, 
that  it  was  more  desinible  to  erect  a  new 
building  somewhei'e  in  the  western  part  of  the 
metropolis,  where  more  air  and  a  bet  tor  light 
could  be  obtained.  Tlie  latter  view  linally 
prevailed  in  the  government  councils  ;  but,  by 
reason  of  a  combination  of  unfortunate  eiieum- 
stances,  nothing  was  done  toward  the  erection 
of  a  new  building  for  nearly  twenty  years. 
The  t'ollectionH  were  not  moved  from  Great 
Russell  Street  until  the  autumn  of  is.s((. 

Tiie  new  building  stands  itpoii  a  part  of  the 
ground  allotted  to  the  great  iiidiislrial  I'xlilbition 
of  1H;')1.  Near  it  are  the  .South  Kciisiiigton 
and  Indian  miiHCUins.  and  the  struetiirfs  oecu- 
pied  by  transient  displays,  such  as  the  recent 
fisheries  and  hygienic  exhibitions.  Tlir-  main 
portion  of  the  building  faces  Cromwell  Road, 
and  presents  a  frontage  of  about  six  hundred 
and  fifty  feet.  The  two  central  towers  are 
flanked  on  either  side  by  a  long  wing  and  a 
terminal  pavilion.  The  wings  are  three  storie-i 
high,  with  a  basement.  The  style  of  architec- 
ture is  Norraau-Gothic.  richly  ornaminteil  with 
animal  forins  and  conventional  (Igiircs  drawn 
from  animate  objects.  At  the  bark  of  tlic; 
principal  part  of  the  stnieliire  are  a  number  of 
single-storied  annexes,  riiiiiiing  out  at  right 
angles  to  the  main  wall.  Light  for  the  rfKimn 
at  the  front  aiul  sitics  is  obtained  through  large 
windows  reaching  down  to  the  floor,  but  the 
annescs  are  lighted  from  the  top. 

The  entire  building  is  constructed  of  a  bnff- 
colored  terra-cotta,  which. aa  already  intimated, 
is  elaborately  modelled,  especially  a)>out  the 
windows  and  doorwuyx.  Tlie  walla  of  the 
interior  art;  likewiiu-  ornamented  with  couven- 
tionnl  figures  in  n'lief.  The  (veiling  of  (he 
eentrni  hnll.  pr<'«<-ntlv  »'»  •«•  tnenlionwl.  i"  In- 
1m 

life-cx>iora.     I'tiv  door  i*  a  rich  luartiir  '■ 
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The  main  entrance  leads  into  the  great  cen- 
tral hall,  a  tuinrlroci  and  fifty  feet  long,  ninetj-- 
sevcn  feet  wide,  and  about  sixty  feet  high, 
lighted  bj-  windows  near  the  i-oof,  and  having 
a  gallery  on  the  sides  at  the  level  of  the  second 
story,  reached  by  a  grand  staircase  at  the 
back.  The  ground-floor  of  this  hall  is  occupied 
by  the  index  collection,  which  is  lodged  in 
twelve  arched  alcoves  on  the  east  an(i  west 
sides.  It  also  gives  room  to  a  great  siMsrm- 
whale  skeleton,  which  is  the  first  specimen  one 
sees  upon  entering  the  building. 

Back  of  the  central  hall  is  another  some- 
what smaller,  —  ninet.v-seven  feet  by  seventy 
feet,  —  which  will  be  devoted  to  the  collection 
illustrative  of  the  British  fauna. 

On  the  west  side  of  the  central  hall  is  the 
entrance  to  the  bird  gallery,  which  occupies 
the  entire  first  story  of  the  west  wing  and  ter- 
minal pavilion.  The  wing  is  two  hundred  and 
thirty-three  feet  long  and  fifty  feet  wide ;  the 
paviiion,  sixty  feet  by  forty  feet.  The  east 
wing  and  pavilion,  which  arc  of  like  proiwrtions, 
are  occupied  by  the  fossil  raaramalia.  Between 
the  back  wall  of  the  wings  and  the  annexes 
previously  mentioned  is  a  long  narrow  corridor 
lighted  from  above.  The  western  corridor  is 
occupied  bj-  coelenterates  and  siwnges,  and 
the  eastern  by  fossil  reptiles.  Each  of  the 
annexes  is  occupied  by  a  single  group.  The 
most  westerly  room  contains  moUusks,  after 
which  follow  ecliinoilerras,  reptiles,  crusta- 
ceans, and  fishes.  The  annexes  at  the  east 
of  the  central  hall  contain  fossil  fishes  and 
various  groups  of  fossil  invertebrates.  It 
will  be  perceived  that  the  eastern  half  of  the 
first  story  is  devoted  to  fossil  animals,  while 
the  western  half  is  occupied  bj-  a  portion  of 
the  collection  of  recent  animals.  The  second 
story  of  the  west  wing  is  given  up  to  mammals, 
and  that  of  the  east  wing  to  minerals.  In  the 
third  story  (which  is  reached  by  a  bridge)  the 
west  hall  contains  the  collection  of  mammalian 
osteologj-,  and  the  east  hall  the  |)lants. 

The  basements  are  principally  devoted  to 
work-rooms  and  storage-rooms  for  duplicates 
and  supplies !  but  at  the  extreme  western  end 
a  cetacean  gallerj'  has  been  established,  in 
which  the  entire  collection  of  whale  skeletons 
has  l)een  brought  together. 

There  is  one  commodious  apartment  on  tlie 
ground-floor  which  deserves  special  mention. 
It  is  designated  as  the  students'  room.  Per- 
sons who  have  obtained  permission  to  studj*  in 
the  museum  can  have  brought  into  this  room 
such  specimens  as  they  wish  to  examine. 
Tables  and  other  conveniences  are  ]>rovided, 
so  that  investigations  can  be  carried  oa  with 


a  very  considerable  degree  of  comfort.  This 
system  must  commend  itself  to  the  oflScers  of 
all  lai^e  public  museums,  and  to  the  students 
who  resort  to  them. 

It  is  manifestly  impossible,  within  the  limits 
of  this  article,  to  describe  the  cases  used  in  the 
museum,  or  the  modes  of  arranging  spedmens. 
Sutllce  it  to  say  that  the  former  are  elabonte 
and  costly,  and  appear  to  have  been  derigned 
with  much  care,  and  that  the  latter  are  in  noit 
cases  not  onh'  highly  instmctive,  bnt  artistic. 

The  chief  excellence  of  the  new  straeture 
lies  in  the  series  of  annexes  or  galleries  lifted 
from  the  top,  and  devoted  to  single  gioops  of 
forms.  This  arrangement  is  in  some  sort  an 
extension  of  the  s^'stem  of  alcoves  employed 
in  numerous  museums,  but  is  greatly  superior 
to  the  latter,  on  account  of  the  size  of  the 
rooms  and  their  complete  isolation. 

It  is  perhaps  ungracious,  where  so  mnch  is 
admirable,  to  call  attention  to  featores  which 
have  the  semblance  of  defects.  NeTerthdem, 
the  building  has  been  severely  criticised  by 
English  naturalists,  both  on  account  of  its 
architectural  elaborateness  and  the  fiuil^  ar- 
rangement of  its  i>arts.  The  arraagement  of 
the  staircases  is  such  as  to  occasion  mndi  on- 
necessary  walking ;  and  there  ia  no  my  bj 
which  to  move  large  specimens  flxMD  the  lower 
to  the  upi)er  stories.  The  light  in  the  ■lomei 
of  the  central  hall,  devoted  to  the  index  col- 
lection, is  insufficient,  while  along  the  entire 
southern  fa9ade  it  is  admitted  in  sodi  taem 
as  to  surely  prove  ruinous  to  the  mounted  sped- 
mens in  the  cases  between  the  wiadows. 
There  is  no  regular  provision  for  a  libwy. 

It  should  be  remembered,  however,  that  no 
perfect  structure  was  ever  erected,  sod  that  the 
defects  of  this  building  are  lost  sigiit  of  in  its 
general  excellence.  Its  superiority  over  the 
old  ijuarters  at  Great  Russell  Stzeet  is  Mgreat 
as  to  make  comparison  impossible. 

The  museum  in  Cromwell  Boad  hm  Moe- 
wliat  more  than  a  third  more  availiUde  flow- 
space  than  our  national  musenm  at  WaaUagton ; 
but  the  capacity  of  the  latter  can  be  giPHtly 
increased  by  the  addition  of  gallwlea.  We 
are  here  comparing,  however,  «.  peert  of  the 
British  national  musenm  with  the  wiiole  of  oar 
own ;  for  while  the  building  at  SonUi  Ken- 
sington is  intended  to  contain  <»ly  aniinilBi 
plants,  and  minerals,  the  musenm  at  Wash- 
ington holds  all  the  colleetiona  of  the  goven- 
ment  illustrative  of  the  three  kii^onw  of 
nature,  and  in  addition  those  xqmaentlng  tba  i 
history  of  the  progress  of  onltnre  and  the  sitr 

After  much  a^tation,  the   ttnmtMi  tit 
natural-histoiy  owlaotiOBB  !>■ 
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luinds  of  the  principal  librarian  of  the  British 
iniiseiiin  to  llic  lu-wly  appointed  su|>crinten(k'nt, 
who  i.s  styled  director.  The  names  of  the 
keepers  of  the  several  sections  are  so  well 
known  as  scarcely  to  need  repetition.  The 
staff,  as  now  constituted,  is  as  follows  :  — 

Prof.  W.  II.  Flower,  director;  Dr.  Albert 
Giinthcr,  keeper  of  zoology ;  Arthur  G.  But- 
ler, Esq.,  assistant  keeper  of  zoi'Aogy;  Dr.  II. 
Woodward,  keeper  of  geology  ;  K.  Etheridge, 
Esq. ,  assistant  keeper  of  geology  ;  L.  Fletcher, 
Esq.,  keejjcr  of  mineralogy ;  W.  Carruthers, 
keeper  of  botany.        Fisedeuick  W.  Tuue. 


VEGETABLE  MORPHOLOGY  A  CENTURY 
A  GO.  —  Goethe. 

In  a  previous  article  we  have  seen  tlie  con- 
clusions reached  iu  matters  morphological  by 
Linnc  and  his  eonteniiwraries.  Thirty  years 
from  the  time  of  Wolff  and  Linnc  had  passed 
away,  when  the  appearance  of  (ioetlie's  treat- 
ise on  metamorphosis  gave  to  the  world  once 
for  all  tiie  true  solution  of  Nature's  i)rol>leni, 
and,  as  becomes  more  and  more  apparent,  de- 
termined for  the  nineteenth  century  tiie  trend 
of  its  scientific  thought.  (Jocthe  approached 
and  stated  the  whole  question  anew ;  worked 
it  out  in  his  own  persistent  way  ;  set  forth  with 
clearness  the  truths  diml\-  hinted  by  Linne,  by 
Wolff  vainly  declared  ;  an<l  l)y  the  splendor  of 
his  genius,  and  his  attiunnients  in  matters 
purely  literary,  compelled  the  recognition  of 
the  world. 

(Joetlie's  discovery  was  a  wonder  to  men  of 
his  day,  is  a  wonder  still.  It  is  thought  that 
the  truth  came  to  him  by  strange  intuition,  b}- 
special  inspiration  of  some  mysterious  sort. 
His  mind  so  surpassed  tiiat  of  ordinary  men  of 
talent  tiiat  to  his  clear  vision  nought  but  truth 
appeared;  as  to  a  Newton,  the  propositions 
of  simple  geometry  came  without  necessity  of 
proof.  But  sucii  was  by  no  means  Cloetlie's 
experience.  Surely  his  imaginative  genius 
suggested  the  idea  involved  ;  but  the  esjMJsition 
of  his  tlieorj-  came  after  months  of  laborious 
investigation,  and  observations  repeated  again 
and  again.  Furthermore,  while  the  result 
proves  that  he  made  a  most  *  scientific  use  '  of 
his  imagination,  it  is  also  ap])arent  that  the 
poetic  use  of  that  faculty  is  never  quite  ab.sent 
from  his  work.  If  his  testing  by  observation 
the  suggestions  of  his  imagination  is  scientific, 
his  fondness  for  generalization,  his  instinctive 
conviction  of  the  unity  of  natural  forms,  and 
many  of  the  details  of  his  theory,  are  poetic 
in  tlie  extreme. 


Goethe  wrote  of  metamorphosis.  The  term 
'  morphology  '  does  not  appear  in  his  writings 
until  1807.  He  uses  the  former  word,  how- 
ever, to  denote,  not  the  actual  conversion  of 
any  one  organ  into  any  other,  but  simply  the 
correspondence  of  all  organs  discussed  to  one 
and  the  same  ideal  type. 

In  setting  forth  his  theory,  Goethe  begins 
with  tlic  cotyledons,  and  shows  them  to  be 
leaves  after  their  fashion,  differing  in  fonn 
from  the  ordinary  leaf  of  the  plant  as  they 
differ  in  function.  He  also  notices  that  the 
first  true  leaves  put  forth  are  likewise  not  \Kr- 
fect,  but  ai"e  usualh*  much  narrower  ami  sim- 
pler every  way  tlian  those  that  follow.  Goethe 
believes  that  the  varying  form  of  the  leaf  is 
due  to  variable  nourishment.  He  regards  the 
sap  which  nourishes  these  early  leaves  as  very 
crude  and  poor  indeed.  He  observes  that  the 
successive  nodes  of  the  stem  receive  each  its 
sap  through  the  medium  of  those  below,  and 
so  each  receives  and  furnishes  to  leaf  and  bud 
purer  and  more  refined  juices.  Further,  while 
the  more  imi)ci-fect  fluids  are  constantly  dis- 
carded, the  purer  are  as  continually  assimilated 
and  used,  until  Nature  reaches  her  prescribcil 
limits  of  growth :  the  leaves  attain  their  gre.-it- 
est  extent  and  perfection  in  development,  and 
all  is  pre[)are<l  for  a  new  phenomenon. 

Linne  had  shown  that  abundant  bloom  comes 
from  scant  nourishment.  Goethe  reassei-ts 
this,  and  argues,  that,  so  long  as  raw  material 
is  to  be  disposed  of,  so  long  must  all  [>ossible 
organs  of  the  plant  be  convertetl  into  tools 
for  the  purpose.  If  too  much  nourishment  is 
provided,  the  condition  of  blooming  l>ecomes 
im[)ossible.  Withdraw  the  nutrition,  the  or- 
gans of  the  node  become  more  refined ;  the 
elaboration  of  juices  unadulterated,  purer  and 
more  refined  takes  place ;  the  metamorphosis 
of  the  parts  becomes  jjossible,  and  forthwith 
ensues.  When,  in  the  light  of  present  knowl- 
edge, we  reflect  uix)n  the  cost  at  which  any 
plant  puts  forth  its  bloom,  these  «?ntury-old 
surmises  of  the  poet  seem  to  acquire  new 
meaning  and  most  peculiar  interest. 

In  Goethe's  time  the  involucre  of  a  compos- 
ite llower  was  still  regarded  as  calyx,  and 
accordinglj-  the  gradation  from  bracts  to  sepals 
was  easy  enough.  This  mistake  does  not. 
however,  vitiate  the  poet's  argument  on  this 
point ;  for  he  asserts  the  same  transition  in 
other  plants,  and  cites  the  Compositae  simply 
as  atfoixling  the  most  patent  illustration.  He 
argues  with  perfect  clearness,  that  the  assem- 
bling about  one  ix>int  of  several  leaves,  nay, 
even  of  several  nodes,  is  not  strange,  as  the 
same  thing  may  be  met  in  every  plumule.    The 
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ie«e  narrowed  scpnl-lcaves  in  the 
>us  culyx  is  induced  bv  the  high!}' 
Bi>  circululing  in  a  part  of  the  plant  so 
>  remote.  "In  the  cilyx,  N.nture  pro- 
jtliing  new.  She  simply  unites  and 
M«rt:4  already  familiar,  and  so  rises  by 
Hearer  her  destination." 
H  ihc  calyx  owes  its  character  to  the 
Hb  of  orgnn.s  preceding  it,  so  it  in 
Baes  an  organ  of  filtration  ;  and  from 
Hed  vessels  of  the  sepal  comes  the 
nid  which  makes  possible  the  petal. 
I>et:d8  indicate  that  the  nonrishing 
3  rouiclied  a  high  degree  of  refinement, 

fenb.solule  purity.      The  equivalency 
;id  petal  is  shown  by  the  nsnal  coni- 
oethc  adding  only  that  as  the  sepal 
controcliou.  so  does  llie  petal  expan- 

iwe  are  thus  prepared  for  the  last, 
[contraction  in  the  formation  of  the 
The  foliar  nature  of  the  latter  organ, 
nrpels,  is  shown  in  the  familiar  way. 
oid  style  of  the  iris  is  cited,  as  also 
ersiou  so  common  among  crowfoots, 
•to. 

I  is  to  the  ueclarv  (a  very  conaprehen- 
lu  iu  Go<nhe's  time)  that  the  ])oet  here 
lief  nltention.  Xectaries  seem  to  occu- 
iterttic^liatt;  place  between  stamens  and 
now  partaking  of  the  character  of  one 
now  of  tlie  other.  Goethe  inclines  to 
that  nectaries  are  undeveloped  sta- 
is  certain,  at  least,  that  the  nectar 
Dncernwl  in  the  fertilization  of  the 
'  after  fertilization,  the  nectar  dis- 
ttd  no  more  is  formed."     He  con- 

It  the  nectar  might  be  an  imperfect 

12  fluid  ;  that  the  pollon-grains  are  so 
liniiti-  vesicles  containing  an  cxcecding- 
Me  matter  elaborated  by  the  vessels  of 
ncn,  and  destinetl  to  be  absorbed  by  the 

Ic  of  all  this  in  view  of  the  modern  doc- 
fi'Tlilizatioii  and  cross-fertilization,  and 
gin  to  appreciate  the  inventive  genius 
man,  hovering  about  his  subject,  and 
divining  that  which  ho  could  not  clearly 
;1  then  his  conclusion:  "The  forms  of 
^>>it  us  are  not  originally  determined 
^ably  fixed,  but  unite  with  some  j>cr- 
»  of  geueric,  sjK'cific,  and  individual 
er,  a  fortunate  power  to  vary  and  to 
lodate  themselves  to  circumstances,  so 
;  able  to  meet  and  adapt  themselves  to 
jing  conditions  which  come  upon  the 
>ttrwin  might  have  written  it :  Dar- 

lliuve  said  no  more. 

IM  brief  outline  of  Goethe's  contribu- 


tion to  botanical  science.  The  im|)ortance  of 
his  discovery  can  scarce  be  over-estimated, 
while  its  beauty  can  be  appreciated  only  after 
careful  examination,  not  only  of  the  discov- 
ery itself,  but  likewise  of  the  manner  of  its 
attainment.  As  to  the  latter,  we  arc  happily 
not  left  in  donbt.  The  poet  has  himself  given 
us  a  concise  account  of  every  step  of  his  |irog- 
ress.  Wu  may  see  the  impassioned  enthusi- 
asm of  Linne  stimulating  society  universal, 
so  that  Goethe  says  it  fairly  •  floated  him 
along.'  What  an  era  in  which  to  live.  — the 
very  springtime  of  science,  the  air  redolent 
of  odors  of  the  life  to  be !  Even  petulant, 
passionate  Rousseau  forgets  for  the  nonce  his 
dreams  of  social  compact,  and,  charmed  with 
the  beauty  of  the  living  world,  becomes  bot- 
anist, and  even  begins  a  Viotanical  dictionary. 
The  spirit  of  investigation  was  abroad,  and 
Goethe  entered  his  morphological  studies  with 
all  the  energy  of  hia  nature.  His  ideas  look 
possession  of  him.  The  voice  of  Nature  cried  : 
he  could  not  choose  but  hear.  His  work  be- 
came a  passion,  a  leidvnschajl  he  calls  it,  from 
which  even  the  marbles  of  Italy  and  the  pal- 
aces of  the  '  eternal  city  '  could  not  divert 
him.  He  was  a  poet;  but  he  suddenly  found 
out  that  Nature,  too,  is  iioetic,  and  that  even 
her  most  gifted  child  has  nothing  that  he  has 
not  received,  nor  has  so  much  that  he  may  not 
crave  and  receive  the  more.  The  facts  of  Na- 
ture were  before  him  :  his  thought  responded 
to  the  thought  in  Nature.  It  seemed  as  if  it 
were  so.     It  must  be  so.     It  was  so. 

It  is  said  that  each  individual  lives  in  epitome 
the  life-history  of  his  race.  M.ay  it  oot  be 
said  that  in  this  brief  sketch  of  the  rise  of  a. 
single  scientilic  doctrine  we  have  found  those 
agencies  whicli  make  possible  all  and  every 
science,  — tlic  light  of  the  eye,  the  light  of  the 
intellect,  and  the  vivid  brilliancy  of  the  imagi- 
nation,—  Linnc.  Wold',  Goethe.  —  the  system- 
alist,  the  student,  and  the  poet? 

T.  H.  McBridk. 


AN    ATTEMl'T    TO    PHOTOGRAPH    THE 
SOLAli  CORONA  WITHOUT  AN  ECLIPSE. 

Since  writing  my  last  commuiiicnllon  on  this  sub- 
jtfct,  I  have  mode  a  series  of  Investlgnlinns  with  the 
object  of  improving  my  appnratus,  if  possiblo,  and 
of  obtaining  some  (|uniilitallve  measurements  of  llie 
light  reflected  by  the  atmosphere  near  the  sun.  To 
avoid  the  reflection  of  llie  light  from  the  surfaces  of 
llie  glass.  I  removed  my  achromatic  lens,  and  sub- 
stituted for  it  a  simple  spectacle-glass  of  one  and 
Ihree-elghths  inches  dinnicter,  and  forly-nine  inches 
focus.     As  the  diameter  was  relatively  so  small,  the 
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carirr*.  M.  .;■.*.-■«  oTir  niz.*:T  i. >*  Jlstir.:  were 
r'-ii.lT  re:-.-ji.;iiiI  i::!  iif^ri-ii-L-e-i:  i-iu-.-z.  j-:\\:- 
:-^  *.!!■»  :x-:irr-i  .::  ih.*Lr  irecck-:.  ~;i;:.;  jTtrf'rrj- 
X..TS  ij:4r.:  o;  i!  £  t*  :L:-:osr»;b"i-i.  Ti*r>»  wis  no 
■:i*»t.  r  \i'.  :1a:  x-:^=.ii:=.»  i:  a  macs  spsitrr  lili- 
VkZ'>t  tlA::  ^r.*:T  a::l<*  oL'iT'i  hiT*  :rrn  ^er^..  ha.l 
■.h*r»  ••••'E.  »iy  -i^b.  4tocc-  to  b*  T-;»;b-.  Every 
jh::  :-^-»r'::*r  wi..;  hjs  tU::*!  rcj-ir.iiiri  re^i' r.s  Is 
P»ri"::.T  iwife  .;f  i^  ALsabiiit^rS  z- i*r  wLioii  he 
lii«;  r«  ::.  :i.:»  rssr-rc:. 

A- jti*r  i.l  i«;r»;k  r.  of  •.".* -iaii  •.Lire  .*  :::*  im- 
j-;**;;.1;:t  •:;  ;i.:-:.-.sr»ft:r.^  til's  m:-.:i  in  :'..*  Iiy- 
t.:::*.  wLti:  tL*  »■!::  :»  i.-ii.  iV>:-re  the  L-  rl;  -u. 
\'.:--.  lii.  tie  ="or.  ziiv  i-r  j*rfe<::;y  •i:»:::.c:  :•.>  \ti 
eye.  the  resit;-*  *i.:-»»  :::•  :ri>e  of  It.  Tb;»  fi;:  ■i 
.-.Ml.  I  tllii.  hi*  1  •!:.-«:  t*arln^  o=.  :be  •};.r;5t!.r.  1;: 
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:.:■  the*<  secenl  fa.::s  :;  «■!> 
:-.i»r.-.:t*t:Te  results  w.>t:"J  lr  ■!*- 
2f>  ohlorlie  piates  which  I  hii! 
^  well-«ao»n  kinds  M  br'-rr.:.ie 
It  the  sime  time.     These  vtrr 


:  ■-  -st«^:iii  reckPi  :o  Uie  s'roni:  0'.'«ntn5" 
:.:i..;:e-j  »:.  ;L  they  vere  supposeii  to  possess.  Tbi- 
7  ites  te-tr-:  ■■er*  the  Arthocy  chloriiJe.  the  Carbati 
B.  the  Al.er.  li-i  R;wfi;.  »td  the  Stanley.  Different 
:■-  r.^^tis  f  the  tlite  werw  exposed  w  a  uniform  i'.'.'J- 
=:.rv.;.:.  for  variOwS  tiaies.  v.i  it  was  found  that  i'! 
the  rates  ^Te  at»-^t  the  same  rvsult.  and  that  if  tlK 
:.t:j;  :-  ". -.es  iwtwe*"  the  arvas  were  Terr  sharp,  anil 
.-•Ter  ar.  Ir.ch  is  les^h.  a*  small  a  i.>>>QCras:  as  five  per 
>»r.:  0-; .:  ■'.  i*  detected:  but  :f  the  dirision  lines  were 
:t>t  oirT  -.--e-e-chth  of  an  inch  in  length,  even  if  one 
czev  ;-.-.st  whe^e  to  look  for  them.  t(  was  impussibie 
to  >h.v^.:z#  a  difeierice  of  less  than  ten  per  cent 
u?-:i  the  tieatiTe.  As  the  corvnal  rays  on  the  pho- 
:..~arh  w;-^ld  b<  les»  than  one^:$hth  i-f  an  inch  in 
".■;:•  Cth  17.  ■-•pier  to  rfa-.-h  out  beyond  3'.  ten  percent 
wii  «e'ec:e<i  as  the  '.  xit  of  eoniras:  necessary  to  ob- 
ta;-  a  sitlsfiirfry  resui:. 

>:r..v  the  '.i^h:  rviectei  by  the  corona  at  S'  dis- 
:a:.i.--  i~>r-  the  fi~  is  or.Iy  .1  that  of  the  full  moon, 
.-.  T.ier  to  i.s:"r  jr-i'h  iecweea  a  cotv»nal  ray  and  a 
:;e;.;/.  .vr ::;  ritt  xi  that  distance,  i:  is  necessary  that 
the  ..;h:  r^iec'.e-i  fr.->m  the  earth's  atmosphere  in 
■.hit  :►;•..•::  *'...-u.i  !:•.■<  exceed  in  intrinsic  briiliancr 
that  rs-'.c--'.:  ry  the  iaoo:i  itself. 

.V  *<r.e*  .'  .  i>*er»i::.:-.s  was  next  made  to  deter- 
r.:  "v  •.■.:;  rf  itlvr  ".. -;.t  of  the  san  and  of  the  sky  in 
;.*  .■.v.—  r-l.ite  ^..-iT-.ty.  The  method  employed  was 
a*  i:.'..  -xf.  Ha;:  <i  the  photographic  plate  was 
..v-irtxi  «  :1.  •.h.vs  yeih-w  paper:  a  diaphragm  of  .Olti 
«:-.t.s;e:e7  .:•.  .:.*~.e:er  was  placed  in  front  of  the 
>r.*.  ar.vi  '."..r  i.'crer.l  exp.>sures  made  to  the  sun  on 
d.!lf«r«:-.t  tvir:s  ^-f  the  plate,  lasting  respectively  for 
two.  four,  e  j:h:.  and  sixteen  second*.  The  plate  was 
titer.  Uke::  :-.:'.o  '.he  dark  nwra.  and  the  expose<l  por- 
t:oa  pcvtev'ted  ^y  the  y«Ilow  paper,  which  wa*  rs- 
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I  moved  from  lli«  other  hull  of  llie  platP.  The 
rtrlr»cot>c  wiu  now  so  plnceil  ihnt.  the  siin  should  be 
I  bidden  behind  n  paper  difk,  fixed  at  about  twenty 
I  feet  dixutiit.  A  diftpbragm  of  one  cenlimeter  aper- 
I  tiire  wa«  placed  hi  front  of  the  lens,  and  nn  exposure 
I  of  four  seconds  given  to  the  sky.  On  development, 
!  half  of  the  plate,  except  where  cut  by  the  image 
I  of  the  disk,  was  found  uniformly  darkened.  On  the 
I  other  half  were  four  images  of  the  sun,  two  of 
which  were  lighter,  mid  one  darker,  than  the  sky. 
I  The  third  im.ige  of  eight  seconds  exposure  was  of 
I  exactly  the  same  darkness  as  the  sky;  and  it  was 
accordingly  shown,  tli.il  since  the  diaphragm  used 
with  the  sky  was  about  four  thousand  times  larger, 
I  the  sun  was  about  two  thousand  timc.i  as  bright, 
[photographically,  as  the  sky  in  its  Immediate  vicin- 
[ity.  A  number  of  plates  were  taken  on  different 
rdays,  wlieii  the  sky  seemed  perfectly  clear,  and  the 
I  results  indicated  that  tlie  numl>pr  varied  in  general 
between  a  thousand  and  four  thousand.  Owing 
to  the  diffraction  produced  by  the  small  diaphragm 
used  in  photogrnphing  the  sun,  which  rendered  the 
I  i<ua{L:e  1.0  limes  larger  than  it  really  should  be,  all 
these  figures  must  he  multiplied  by  1.0. 
Comparisons  were  tlien  mode  in  a  simil;ir  manner 
|t>«tweeii  the  sky  near  the  sun,  and  the  full  moon,  the 
I  Utter  taken  with  the  full  aperture  of  the  lens,  3.05 
J  centimeters,  and  the  former  with  an  aperture  of  .2(V4 
I  centimeter.  Under  these  circumstances,  with  ex- 
Iposure*  of  IJIfieeu  seconds,  the  moon  and  sky  dark- 
en^<l  the  plate  to  al>out  an  equal  amount.  The 
[result  of  a  number  of  experiments  indicated  that  the 
j»ky  in  the  immediate  vicinity  of  the  sun  was  of  about 
[four  hundred  times  the  intrinsic  brilliancy  of  the 
J  full  moon.  The  ratio  of  the  sky  to  the  sun  on  this 
jSArne  day  was  fifteen  hundred,  so  that  the  light  of 
lltie  m'xm  was  to  that  of  the  sun  as  one  to  six  hun- 
lilrrd  thousand.  In  some  experiments  whirli  I  made 
I  In  I?7n,'  I  found  the  visual  ratio  was  one  to  three 
|li<in<lred  .and  fifty  thousand.  On  account  of  the  cx- 
Itreiue  bluenesi  of  tlic  sun,  it  was  to  be  expected  that 
I  the  photographic  ratio  should  be  somewhat  higlior 
I  than  tlie  vi>unl  one. 

i  nnxt  tried  comparing  directly  the  light  of  the  sun 

1  moon  on  the  same  plate,  In  order,  if  possible,  to 

a  check  on  my  results.     The   results,  however, 

were  unsatisfactory,   the  ratio   coming  out   as  1   to 

80l),(X)it,  or  only  one-half  the  former  amount.     Owing 

[  t«  the  diflii'ullies  of  the  experiment,  this  discrepancy 

I'taay  very  well  be  referred  to  inaccuracies  of  the  pho- 

Itographir  plate,  and  changes  in  the  sun's  and  moon's 

I  light  during  tJie  course  of  the  experiments.     In  all 

[  Uie  re«iill9  with  regard  to  the  sun,  it  must  he  remem- 

I  bored  tliat  the  figures  must  be  multiplied  by  1.0,  on 

|»cooiint  of  diffraction.     The  two  ratios,  then,  of  the 

jIlKbtof  the  moon  to  that  of  thesnn,  stand  as  1  to!)00,- 

l00i1.  and  I  to 480,(100;  and  of  these,  I  think,  in  connec- 

Itioii  with  my  visual  result,  the  former  is  the  more 

Irorrrct    figure,      Tlie   moon   at    tlic    time    of    these 

l>b*«rvatlons,  June  id,  12  m..  had  an  altitude  of  20°, 

|«rbeii  the  atinus|iheric  absorption  would  amount  to 

■",  p.  it*. 


about  twenty  per  cent.'  Making  this  correction,  we 
have  the  photographic  ratio  of  the  moon  to  the  sun. 
as  1  to  700.000,  or  about  twice  as  great  as  that  to  the 
eye.  This  is.  of  course,  only  an  approximate  result, 
as  only  very  few  obser^■ations  were  made,  and  ivs  it 
was  entirely  outside  the  course  of  onr  Inqulrj-. 

Returning,  then,  to  our  original  subject,  we  found 
the  sky  ne.tr  the  sun  400  times  as  briglit  as  the  full 
moon.  Correcting  for  atmospheric  alisorption,  this 
figure  becomes  S20  times.  But  we  found  before,  that 
in  order  to  delect  the  contrast  between  a  coronal  ray 
and  a  neighboring  rift,  the  light  of  tlie  fky  must  not 
exceed  that  of  the  full  moon.  It  therefore  seems 
that  even  in  the  clearest  weather  the  reflected  light 
of  the  atraospliere  is  300  tiniot  too  strong  to  obtain 
the  faintest  visible  image  of  the  true  coronal  rays. 

In  connection  with  Ihcce  experiments,  I  look  a  few 
photographs  of  the  sun  with  my  improved  apparatus. 
In  order  to  ^till  further  diminlsli  the  reflection  of  the 
light  from  the  surfaces  of  the  lens,  I  so  placed  the 
telescope  that  the  sun  was  almost  completely  hidden 
behind  the  high  steeple  of  a  neighboring  church.  A 
vast  improvement  in  the  results  was  at  once  obtained. 
The  sun  stood  out  sharply  defined  on  a  perfectly 
iiiiiforni  background  of  blue  sky.  There  was  not  the 
slightest  trace  of  a  fringe  either  where  the  steeple 
crossed  the  disk,  or  wliere  the  sky  came  in  contact 
with  the  solar  limb.  The  day  was  beautifully  clear, 
and  at  six  in  the  afternoon  some  more  photographs 
were  taken;  but  now.  although  the  steeple  was  as 
clear  as  ever,  all  arouinl  the  limb  of  the  sun  appeared 
the  almosplieric  lialo,  extending  out  in  all  directions, 
and  gradually  growing  fainter  as  it  receded  from  the 
sun.  We  may,  therefore,  in  general,  say,  that  with 
properly  constructed  apparatus,  in  perfectly  clear 
weather,  no  halo  whatever  appears  around  the  sim. 
It  is  only  in  slightly  hazy  weather,  or  as  the  sun  ap- 
proaches the  horizon,  that  the  apjicarances  are  pro- 
duced which  have  been  elsewhere  described. 

In  brief,  the  result  of  my  researches  woidd  seem 
to  indicate,  1°;  that  without  a  total  eclipse  it  ought 
to  Ije  Impossilde  to  pliotngraph  the  solar  corona,  2°; 
having  tried,  I  have  fatlerl  to  photograph  the  corona, 
but  have  obtaineil  tlie  result  which  theory  indicated. 

Wm.  H.  Pickbhiso. 


STEIXEN'S 


EXI'LOIIA  riONS 
XINGU. 


OF  THE 


Dr.  Karl  ton  Sfeinex  hw  recently  ma<le  a  most 
interesting  report  of  his  explorations  in  the  Matto 
Grosso, —  the  immense  region,  more  than  four  times  as 
large  as  France,  whicli  occupies  a  large  part  of  central 
and  western  Brazil,  and  is  hardly  known  to  geogr.v 
phers  except  in  the  most  Imperfect  manner.  It  is 
divided  by  great  rivers,  of  which  the  Madeira,  the 
Tapajos,  the  -Xingu,  the  Araguaya,  and  the  Tocan- 
tins  flow  northward,  and  the  I'ar.iguay  flows  xoiith- 
ward.  It  is  watered  by  innumeralile  streams  which 
uoite  with  these  rivers,  along  whose  banks  live  thou- 
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sands  of  the  most  primitive  human  beings.  Steara- 
navlgation  exists  on  tlie  Tapajos  and  Tocantlns,  and 
a  railway  is  constructing  along  the  banks  of  the 
Madeira.  The  Xingu  is,  however,  almost  unknown. 
Previous  explorers  have  not  reached  beyond  4°  south 
latitude,  beyond  which  were  supposed  to  be  fierce 
tribes  uf  cannibaU.  The  primitive  inhabitants  of 
Brazil,  retiring  before  the  whites,  were  supposed  to 
have  concentrated  themselves  here  as  in  a  last  strong- 
hold. Between  Piranhaquara  and  Paranatinga  the 
river  was  absolutely  unknown;  and  the  existence  of  a 
water-way  for  trade  to  Para  is  a  matter  of  the  utmost 
importance  to  the  inhabitants  of  the  Matto  Orosso, 
now  confined  for  commercial  purposes  to  the  Para- 
guay. 

The  first  part  of  the  journey  was  made  by  land,  and 
the  latter  part  on  the  river.  The  military  force  com- 
manded by  Paula  Castro  worked  with  the  civilians  in 
perfect  accord.  They  left  Cayaba  May  26,  parsing 
through  the  region  of  the  Baicairis  (partially  civilized 
and  friendly  Indians),  and  after  some  delays,  caused 
by  the  fact  that  the  real  distance  was  one-half  greater 
than  shown  on  the  maps,  they  crossed  the  Parana- 
tinga July  5,  1884,  entering  the  unknown  region,  and 
travelling  westward.  The  plain  is  a  vast  desert  with 
an  altitude  of  some  twelve  hundred  feet,  above  which 
rise  dunes  of  red  sand  and  decomposed  gravel  to  a 
further  height  of  from  two  hundred  to  three  hundred 
feet.  The  water  was  good,  the  grass  very  tall,  but 
trees  scarce  and  low,  the  vegetation  being  chiefly  near 
the  streams.  Tapir  and  deer  were  seen,  and  a  few 
birds,  but  the  fauna  is  scanty.  At  mid-day  the  tem- 
perature was  80°  F.,  but  during  the  night  it  fell  to  45°, 
and  the  party  found  great  difficulty  in  obtaining  game 
enough  for  food.  Twenty  leagues  east  from  Parana- 
tinga they  found  a  river  which  they  decided  must  be 
the  Xingu.  Making  bark  canoes,  they  began  to 
descend  it,  meeting  great  difficulties:  the  river  seemed 
to  contain  more  rolling  stones  than  water.  In  nine- 
teen days,  when  they  met  the  first  Indians,  they  had 
passed  more  than  a  hundred  rapids  and  four  cataracts, 
of  which  one  was  fifteen  feet  high.  Seven  canoes 
were  destroyed  or  wrecked:  only  six  remained.  Their 
provisions  were  almost  exhausted,  their  clothing 
ill  rags,  shoes  worn  out,  and  the  men  depressed  by 
malaria  and  the  labor  of  frequent  portages,  when 
every  thing  had  to  be  carried  on  their  shoulders 
around  rapids.  Aug.  30  they  arrived  at  the  mouth 
of  the  Batovi,  and  had  reached  more  level  country. 
Here  three  large  rivers  unite  to  form  the  Xingu, 
which  is  about  a  quarter  of  a  mile  wide.  Numerous 
distinct  tribes  are  located  in  this  vicinity,  all  in  about 
the  same  stage  of  culture.  Surprised  by  the  advent 
of  the  whites,  they  offered  no  hostilities,  though  fierce 
and  untamed.  They  knew  nothing  of  fire-arms. 
The  reflection  of  the  sun  by  a  mirror  alarmed  them. 
One  band  of  Suyas  proposed  a  joint  expedition 
against  the  Trumais,  with  whom  they  were  at  war. 
The  Trumais  live  in  villages  of  high  round  huts, 
several  families  in  each.  They  cultivate  manioc, 
maize,  potatoes,  and  cotton,  smoke  wild  tobacco,  but 
do  not  know  the  banana.  They  do  not  hunt  much, 
but  shoot  fish  with  arrows,  and  net  them  in  pools. 


They  have  no  spears,  but  kill  wild  animals  with  bo* 
and  arrow.  They  regard  the  flesh  of  the  capybarau 
a  delicacy,  but  do  not  eat  that  of  the  tapir  or  deer. 
Monkeys  are  eaten,  their  flesh  dried  and  smoked  for 
future  use.  Tliey  were  much  afraid  of  the  dogs  with 
the  expedition:  only  one  tribe  had  a  name  for  this 
animal.  The  men  go  naked;  they  wear,  however, 
strings  of  ornaments,  teeth,  shells,  or  nuts  around 
the  neck  and  waist,  and  a  sort  of  cotton  ribbon  on 
the  arms  and  legs.  The  women  of  most  tribes  wen 
a  clout  made  of  palm  bark  which  could  be  put  in 
a  match-box.  The  Suya  women  wear  absohueljr 
nothing,  although  they  know  how  to  weave  cotton 
hammocks,  and  make  a  sort  of  cordage  of  vegetable 
fibre.  They  do  not  know  metals:  all  their  tools  are 
of  bone  and  stone.  Buttons  were  extremely  desired. 
Steiuen  thought  that  with  a  gross  of  buttons  be  could 
have  bought  a  house,  field,  food,  and  several  wives. 
They  are  well  proportioned.  They  practise  the  ton- 
sure, shaving  the  crown  with  a  very  hard,  sharp  letf 
resembling  grass.  They  wear  two  feathers  in  their 
ears,  and  a  diadem  of  feathers  or  straw.  They  plij 
the  native  flute  agreeably,  and  are  fond  of  music. 
They  ornament  thcm-selves  at  their  feaats  with  bijons 
made  of  cotton  or  straw,  or  carvings  of  wood  repre- 
senting birds.  In  the  houses  are  hung  flgnrcs  ol 
animals  coarsely  plaited  of  straw,  with  some  artistic 
merit.  The  Suyas,  of  whom  only  about  a  Inindred 
and  twenty  were  seen,  are  the  terror  of  the  other 
tribes.  They  are  of  greater  stature,  though  abso- 
lutely nude,  and  wear  a  labret  In  the  lower  lip,  and 
straw  ornaments  in  the  ears  which  reach  to  the 
shoulder.  They  cut  the  hair  in  front,  and  leave  it 
long  behind.  They  make  baskets,  hampers,  and 
boxes  of  straw,  and  very  perfect  carvings  of  birds  in 
wood.  Their  flute  has  three  pipes  of  graduated  site. 
They  fight  with  heavy  clubs  ornamented  with  inlaid 
shell. 

After  leaving  these  people,  another  series  of  dif- 
ficult rapids  was  encountered.  The  party  wer«  re- 
duced to  severe  straits,  were  obliged  to  live  on  fishi 
two  pumas  which  were  killed  served  as  a  delicacyi 
fever  prevailed  among  them,  and  their  clothing  vat 
almost  gone.  Below  the  rapids  they  encountered  a 
friendly  tribe,  the  Turumas,  who  were  entirely  igno- 
rant of  the  people  farther  up  the  stream.  These  In- 
dians sold  them  new  canoes,  and  furnished  guide.<' 
At  last,  on  the  13th  of  October,  the  weary  explorers 
reached  Piranhaquara,  the  first  outpost  of  civilization, 
almost  naked  and  exhausted,  but  without  the  loss  of 
a  single  man. 

They  had  demonstrated  the  inutility  of  the  Xingu 
as  a  trade  route,  but  they  obtained  most  valuable 
geographical  and  other  scientific  data  in  their  trav- 
erse of  the  unknown  region. 


GEOGRAPHICAL  NOTES. 

The  great  work  of  Gen.  Tillo  on  terrestrial  mag- 
netism in  European  Russia,  has  just  been  published 
by  the  St.  Petersburg  academy  of  sciences.  All  pre- 
vious investigations  hare  been  laid  tinder  coutribor 
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jiiti.  ami  the  work  ia  accninpaiiietl  liy  diagrams,  and 
timsnelic  cliart  of   Kuissia.     IiiVfSllgatidiis  in  this 
lircction  Imve  benu  very  active  rt'ceiitly  iti   Itu^sla. 
icsidc*  tlie  work  of  Tillo,  Miller,  Scliarnliotst,  etc., 
ScliwarU  liHS  recently  pul)li«lied  in  tlie  '  Kusski  inva- 
lid" important  rescarclii's  on  the  niagnetirs  of  Tur- 
kestan, rsprcially  of  llie  observatory  at  Tasbkcnt. 
Clmrlcs  Kabot  has  finished  a  rcoonnoissnnce  of  the 
|Norwe!;iAn  glacial  region,  known  under  the  general 
nann-"  of  .Svartisen.     This  work  is  the  result  of  several 
years'  explorations,  during  which  the  author  received 
llic   kindly  co-operation   of   the   Norwegian   general 
ItatT.     It  Is  based  on  a  series  of  triangnlatlons,  with 
the  delailx  Oiled  in  by  means  of  xkctchcs,  and  photo- 
graphs  tuken  »l  determined    angles   and   azimuths, 
ll'he  result  ^hows  a  region  about  12'>  kilometres  lung 
Iby  forty  live  kilometres  wide,  and  divided  by  moun- 
itnins  into  four  principalg  laolal   bodies,  but  which, 
Ion  the  latent  charts,  is  »hown  as  covered  by  a  single 
(dome  of  ice. 

The    Military  geographical    institute   of   Italy  has 
I  published  a  memoir  on  the  mensuration  of  the  area 
lot  the  kingdom,  and  a  new  essay  at  the  same.     The 
Dgures  are  as  follows  in  square  kilometers:  — 

I  The  |>i<iiln«uls  of  ItHly 2.'i>l,4u3.I'20 

1  The  lalvK  Icgslly  cuimrctod  with  it>  ■hort»    .    .    .  :ias.sn4u 

Leirilj a>,4«l.2iS5 

ITheSlcniaa  lilcu 278.8147 

|6*nllnla 23,TW.Snu7 

tltiB  (^anllnlulnlela 27T.0im 

Total 286,5»S..-l^ 

[Tbis  la  about  ten  thousand  square  kilometres  less  than 
previnus  official  figures,  and  two  thousand  less  than 
>rn.  Stcbnilski's  estimate. 

The  ethnography  of  the  Austrian  Ulnrale  has  been 
lieiluced   by   Baron   Carlo   von    Czoernig    from    the 
lc«lisus  of  Dec.  .'51,  1880.     The  total  is  six  hundred 
[and  eleven    thousand   in  round  numbers,  of  which 
13.03  per  cent  are  Italians,  32.27  Sloveni.  20.21  Gro- 
uts,  0.33   Itumanlans,   and   2.14   Oerinan-Austrians, 
iftnd  others.    Ethnographically,  therefore,  these  coasts 
|snr  Slavo-Ilalian. 

Or.  Z<!landt  has  just  finished  his  great  work  on 
Ihc  Kirglz,  which  will  be  soon  piil>lislu'il  by  the  west 
Siberian  section  of  the  Imperial  geographical  .society. 
It  is  divided  into  »oveii  hcails,  treating  of  the  history 
and  archeoloffv  of  Scinirechinsk:  of  the  resources  of 
lie  central  Tian-shaii;  of  the  life  of  the  nomadic 
Kit;  of  their  soci.il,  commercial,  and  political 
Litlons;  of  their  ethnic  relations;  and  of  their 
erament  and  culture.  This  work  is  supple- 
ctl  by  KatanaietT's  recent  memoir  on  the  pro- 
sire  movement  of  the  Kirgiz  of  the  31iddle 
lo»ile,  towanl  the  .Siberian  frontier.  A  new  chart 
»f  Russian-Turkestan,  scale  1:420(.I0,  has  just  been 
at  Tashkent. 

•    ■• "iicod  that  the  work  on   the  commer- 

iif  t.'hina,  by  Isidore  Hedile,  has  been 

.<>   the  Illness  of  the  author,   who  has 

reiity   years    to   ii,   and    was    foimerly   a 

»i   a....t,f    of   France   in  China.     Two  vol- 

inanusciipi,  and  Hill  be  pilnteil 

.1  ,.i  <ulisoriptloiis  are  received 


by  I'aul  Perny,  care  of  the  Soct^td  de  g^ographie, 
Paris. 

Dr.  Ten  Kate  has  just  sailed  for  Surinam,  with 
the  intention  of  ascending  the  river  of  that  name, 
crossing  the  Tumuc-kumac  mountains,  and  desccnd- 
inc  to  Brazil  by  the  aDIucnts  of  the  Amazon  Kiver. 

The  recent  cx[>edition  of  Professor  Cliaffaujon  on 
the  Orinoco  has  been  heaid  from.  He  had  reachetl 
Caicnra.  and  had  prepared  a  map  of  the  Orinoco  and 
the  region  clo<ely  adjacent  to  its  banks.  In  this 
work  he  was  able  to  obtain  much  geological  informa- 
tion, and  discovered  numerous  pictorial  and  graphic 
aboriginal  inscriptions,  »ome  of  which  seemed  to  be 
of  the  nature  of  writing.  An  Immense  mass  of  eth- 
nological and  natural-history  collections  had  been 
made.  Travelling  was  very  expensive,  and  a  lorge 
number  of  men  were  required  to  carry  on  the  work. 

Father  T.  Gatijon  writes  that  Vidal  Scntze, 
who  had  undertaken  an  exploration  In  the  Chincfaa 
Islands,  died  at  Guaya']uil,  and  his  collections  were 
dispersed.  The  notes  of  his  previous  journey  from 
Zumba  to  Bella  Vista,  reviewed  by  several  residents 
of  the  region,  had  a  certain  importance:  and  ibe 
traveller,  though  without  much  training,  had  a  spirit 
and  an  energy  which  make  his  death  a  loss  to  f-clence. 

A.  Chnigneaux  is  about  to  take  part  in  an  expe- 
dition sent  out  by  the  Chilian  government  to  the 
region  where  Crevaux  lost  his  life,  in  Bolivi,i. 


A    CRAB  INVASION. 


An  Interesting  occurrence,  that  should  be  placed 
on  record,  has  been  recently  reported  by  Jlr.  L.  S. 
Foster  of  New  York,  superintendent  of  tlie  Spanish 
American  district  of  the  American  oniilhologists' 
union.  It  consisted  in  the  sudden  appearance  of 
countless  myriads  of  young  crabs  on  the  seaihore  at 
Cape  San  Antonio,  the  western  extremity  of  the 
Island  of  Cuba,  where  it  was  observed  by  Francisco 
Baritista  y  Ovenes,  keeper  of  the  lighthouse  at  that 
place.  Specimens  of  the  crabs  were  sent  to  the 
U.  S.  notion.ll  miLseum  by  Mr.  Foster,  accompanied 
by  the  following  extract  from  a  letter  by  the  light- 
keeper,  dated  June  14,  18R5: — 

"  After  the  light  of  the  lighthouse  bad  been  ex- 
tinguished in  Ihe  morning  of  April  3,  1.985,  we  went 
out  on  the  gallery  and  saw  at  the  edge  of  the  shore, 
anil  at  intervals  farther  out,  large  an<l  small  Hoating 
patches,  of  a  reddish  color,  of  what  appeaieil  to  be 
wood,  gulf-weed,  or  some  other  vegetable  product  of 
the  sea.  To  our  surprise,  upon  inspecting  them  more 
closely,  we  found  these  patches  l.o  consist  of  small 
living  and  moving  bodies,  belonging  to  the  crah- 
fainily,  being  of  that  shape.  I  proceeded  to  measure 
the  piles  that  were  forming  on  the  shore,  and  many 
of  them  exceeded  one  and  one-half  metres  in  size 
[probably  diameter).  At  eight  o'clock  iu  the  morn- 
ing, as  more  of  the  patches  floated  in  shore,  some  of 
the  piles  Increased  to  two  metres.  This  multitude  of 
marine  animals  came  from  the  south-west,  the  wind 
and  tide  being  from  that  direction;  and  the  same 
phenomeuon  was  repeated  ou  April  I),  and  May  2  and 
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8.  They  approached  the  sliore  mostly  during  the 
night,  the  movemeut  continuing,  however,  somewhat 
into  tlie  early  morning  hours.  They  Invaded  the 
houses  and  the  yards,  and  the  tower  of  the  light- 
house up  to  a  certain  height,  so  that  we  had  to  brush 
them  away  with  brooms  and  shovels,  and  finally  to 
close  the  doors  and  windows,  and  cover  the  openings 
of  the  water-tanks  with  canvas  and  sacking.  Wo 
lost  three  tanks  of  water  corrupted  by  these  little 
creatures.  After  sunrise  they  were  nearly  all  killed 
by  the  heat,  becoming  whitish.  A  few  that  escaped 
to  the  shade  lived  a  few  days  without  growing  any 
larger." 

Prof.  S.  I.  Smith  of  Yale  College,  to  whom  the 
specimens  were  referred,  rejiorts  as  follows  respect- 
ing them :  — 

"The  very  small  crabs  from  Cape  Sau  Antonio, 
Cuba,  are  too  young  and  imperfect  for  precise  deter- 
mination, but  are  evidently  the  young,  changed  from 
the  free-swimming  megalops  stage  of  some  Orapsoid 
crab,  probably  a  8i>ecies  of  Sesarma.  The  four  spe- 
cimens are  evidently  all  of  the  same  species.  They 
measure  between  four  and  five  millimetres  in  width 
of  carapax."  B.  Kathbun. 


TYPES  OF  ETHICAL   THEORY. 

Dk.  Mautineau  (it  is  a  pleasure  to  re- 
meinbei'  tliat  this  country  had  the  honor  of 
giving  liim  his  title)  has  already'  reached  his 
fourscore  years,  yet  his  work  shows  no  sign 
either  of  labor  or  of  sorrow.  Its  characteris- 
tics are  indeed  preciselj-  the  reverse  of  these : 
they  are  facility  and  optimism.  There  is  the 
same  dignified  eloquence  which  made  George 
Eliot  write,  in  1853,  "  James  Martineau  trans- 
cends himself  in  beauty  of  imager}*."  There 
is  the  same  calm  faith  which  has  always 
|>ossessed  him  in  the  outcome  of  the  philo- 
sophical controversies  of  the  time.  For  fortj' 
years  he  has  stood  quite  alone  among  English 
thcists  in  his  breadth  of  sympathy  and  his 
sweep  of  style ;  and  there  is  much  pathos  to 
many  a  grateful  student  in  the  words  with 
which  he  dismisses  this  work,  hoping  to  deal 
with  further  problems,  "  in  case  the  evening 
twilight  of  life  should  linger  a  little  longer 
witli  me,  and  leave  my  powers  of  industry  still 
unspent." 

It  is  impossible  to  review  such  a  book  as 
this  with  any  completeness,  within  the  limits 
which  must  be  here  observed.  It  is  the 
riiiencd  fruit  of  a  lifetime,  and  it  must  be 
recognized,  as  has  been  done  by  the  Spectator, 
as  the  most  important  ethical  work  of  this 
generation.  It  traces  the  great  types  of 
ethical  theory,  advancing  with  "  manj*  com- 

Tj/pft  of  elMcal  theory.    By  Jamih   Mabtineav,  D.D., 
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panions,  stately  or  keen,  severe  or  facile, 
mystic  or  humane,"  until  the  view  of  the 
aiilhor  is  set  in  final  and  striking  contrast  with 
that  of  the  so-called  English  school.  Here, 
to  most  readers,  is  the  central  interest  of  the 
book.  It  is  Kantian  ethics  in  the  bauds  of  a 
master  of  style  over  against  the  lal)orious  in- 
adequacy of  Mr.  Spencer.  Nothing  can  be 
more  delightful  than  the  ease  and  brilliancy  of 
this  discussion,  or  more  honorable  tlian  its  rec- 
ognition of  the  worth  of  the  opposing  school. 
"  The  representative  writers  of  this  school," 
Mr.  Martineau  concludes,  "  have  in  truth 
theorized  in  one  language,  and  felt  in  another, 
and  have  retained  ideal  conceptions  of  a  scale 
of  good,  and  admirations  for  types  of  charac- 
ter, for  which  their  doctrine  can  find  no  con?e- 
sponding  place.  Nor  is  this  an  accident  of 
their  individual  presentations  of  the  tbeori'. 
So  long  as  it  sets  itself  to  find  the  moral  in  the 
immoral,  to  identify  the  order  of  right  with 
the  order  of  strength,  to  repudiate  any  studr 
of  what  ought  to  be  except  in  studying  what 
has  been,  is,  and  will  be,  it  totally  shuts  the 
door  in  the  face  of  all  conception  and  po8- 
sibility  of  duty,  and  bj'  naturalizing  ethics 
reverses  the  idealizing  process  which  rather 
ethicizes  nature.  It  subjugates  character  to 
science,  instead  of  freeing  it  into  religion." 

Two  sources  of  embarrassment  are  here 
hinted  at,  which  are  felt  throughout  the  wort. 
The  one  is  the  loyalty  of  the  writer  to  the  ter- 
minologj-  of  the  school  in  which  he  has  been 
reared.  This  is  so  marked  in  the  presentation 
of  the  author's  own  thcorj',  that  the  hastr 
reader  may  fancy  that  he  is  dealing  once  more 
with  that  analysis  of  faculties  which  used  to 
satisfy  the  writers  on  ethics,  and  which  made 
the  study  so  dreary.  "  The  virtues  and  rices, 
the  appetites,  emotions,  and  affections,"  some 
one  has  said  of  that  earlier  school,  "  stood 
each  in  its  appointed  corner,  and  with  its 
appropriate  label.  Never  before  had  human 
nature  been  so  nejitly  dissected,  or  so  orna- 
mentally packed  up."  It  is  not  until  one  has 
penetrated  through  this  somewhat  repellii^ 
method,  that  he  discovers  the  wealth  of  insight 
which  Dr.  Martineau's'  treatment  exbibita- 
The  other  source  of  embarrassment  is  more 
serious.  It  is  the  obvious  conviction  of  the 
writer  that  the  principles  of  ethics  cannot  be 
finally  described  apart  from  their  relation  to 
religion.  After  all  is  said  and  done,  human 
nature  remains,  as  Mr.  Bradley  most  forcibly 
points  out  in  his  '  Ethical  studies,'  a  contra- 
diction wliose  solution  compels  one  to  the 
religious  attitude.  Dr.  Martineau  constandT 
bints  at  this  necessary  incompleteness ;  so^ 


1885.] 


SCIENCE. 


137 


oe  piouiisus  llmi  the  pliilosoplij'  of 
lUall  l)c  liis  next  tnsk.  IInw  tla*  rcla- 
Ihies  lo  failh  would  be  dovclopod  by 
be  seen  in  his  very  remarkabk'  lecture 
object,  d«'livercil  in  1881.  Here  his 
1  its  naUirnI  fliglil.,  nnbinderecl  b}'  cou- 
or  \>y  ctliieal  liiniUttions. 

S,  finally,  from  Miese  very  insiiflicicnt 
)  of  tlje  contents  of  the  work  to  a 
Unent  in  it  whidi  will  be  novel  to  most 
and  interestinji  to  all.  Dr.  Miirtineaii 
bib  preface  to  describe  the  (XMsonal 
:es  which  gave  its  character  to  hi.s 
d  in  so  doing  he  olfers  ns  n  most  fas- 
arid  instructive  gliinjjse  of  his  own  iu- 
I  autobiography.  ll  seems  liiat  he 
ualJy  trained  to  be  a  civil  enp;ineer, 
first  philosophical  studies  were  con- 
,•  scientific  conceptions.  "  So  self-evi- 
cared  the  maxims  of  mechanical  cau- 

tiu  my  heart  I  deemed  it  blindness  if 
rofewsed  a  different  vision."  .  .  . 
iroudcr.  that,  in  skimming  over  my 
irk  iu  those  distant  years,  I  seem  to 
tuning  with  some  tight-swathed,  logi- 
iu  whose  jerky  confidence  and  angu- 
cry  I  am  humbled  to  recognize  the 
myself.''  Jt  was  the  discipline  of 
these  subjects  which  changed  his 
£t  the  change  was  not  so  obvious  to 
P  it  was  to  bis  friend,  J.  >S.  Mill, 
fhe  saw  to  the  l>ottom  of  my  ajrostasy, 
>t  cut  me  off  as  a  lost  soul."  Finally, 
e  guidance  of  I'rofessor  Trendelen- 
I  the  inspiration  of  Greek  philosofihy, 
1  what  he  describes  as  a  '  new  inlel- 
irth.'  "  It  was  as  if  the  stereoscope 
which  I  had  looked  at  Plato  or  Aris- 
had  its  double  picture,  —  Greek  and 
—  with  distorted  halves,  jiroducing 
urix'd  and  overlapping  flat ;  while  now 
I  of  true  corresitondence  was  there. 
aye,  after  a  momentary  strain  of  adap- 
ebeld  the  symmetrical  reality  in  all  its 
ms."  .  .  .  "The  raetaphysic  of  the 
il  come  home  to  me  :  aud  never  again 
«ay  that  phenomena,  in  their  clusters 
us,  were  all."  To  many  a  student  there 
bingof  more  value  in  these  volumes 
kftuggestions  of  what  the  author  calls 
iliuns  of  his  thought,  and  the  testing 
life."       FiiANCis  G.  I'eabouv. 


THE  CHALLENGER  EXP EDI - 
III.  GEOLOGICALLY  VIEWED. 

the  work  of  a  dredging  and  sounding 
ksbould  add  much  to  our  knowledge 


of  the  geology  of  dry  land,  except  by  inferences 
from  submarine  formations,  is  hardly  to  be 
expected.  Nevertheless,  this  report  contains 
man)'  facts  and  observations  useful  to  geolo- 
gists. Several  of  the  phototype  plates  are 
extremely  striking  illustrations  of  geological 
phenomena,  showing  more  on  one  sheet  than 
many  pages  of  text  would  do.  Such,  for  iu- 
stanc«,  are  the  jdatcs  illustrating  glacial  mark- 
ings in  Nova  Scotia  (i.  p.  158),  the  trap-hills 
of  Kergueleu  (p.  338),  aud  the  wonderful  lava 
cascade  of  Kilauca. 

()nly  two  of  the  series  of  s|>ecial  reiwrta, 
actual  and  projected,  treat  of  essentially  geo- 
logical matters  ;  one  already  printed  being  on 
the  petrology  of  St.  Paul's  Rocks,  by  Prof.  A. 
Heuard.  These  rocks,  far  removed  from  any 
continent,  consist  of  a  number  of  small  islets 
separated  by  deep  chasms,  through  which  the 
ocean  unceasingly  pours  and  rises  into  break- 
ers. The  rock-mass,  according  to  Professor 
IJcnard,  is  peridotic ;  and,  while  admitting  the 
possibility  of  the  volcanic  origin  favored  by 
analogy,  he  has  been  led.  rather,  to  presume 
that  the  rocks  are  a  remnant  of  upheaval  of 
an  orographic  character.  This  view  has  been 
op|H)scd  by  ProlV'ssor  Geikie,  and  in  this  jour- 
nal by  Mr.  Wndsworth  (Science,  i.  1883,  p. 
590),  and  would  seem  yet  unestablished. 

The  second  icport  referred  to  is  that  of  Dr. 
Murray,  ou  the  deposits  of  the  deep-sea  bed. 
One  of  the  most  attractive  plates  in  the  work 
before  us  is  that  (p.  92l!)  illustrating  the  ooze 
formed  by  the  diatoms,  radiolarians,  forami- 
nifera,  and  other  organic  remains  on  the  sea- 
bottom,  as  seen  under  high  magnification. 
After  the  rcmovnl  of  the  calcareous  portions, 
and  the  detiruiinntion  of  the  carlionic  acid, 
the  remaiiidi'r  is  divided  by  Dr.  Murray  into 
mineral  matter,  llie  dibrls  of  siliceous  organ- 
isms, and  fine  setiiment.  The  material  found 
in  inland  seas  and  along  contiuental  shores 
consists  in  large  part  of  terrigenous  deposits, 
the  diflerent  colored  muds  and  sand,  and  vol- 
canic dibria  fit'  inorganic  origin  ;  while  corals 
and  corallines  afllbrd  sand  and  mud  of  organic 
origin.  The  abyssal  deposits,  on  the  other 
hand,  in  largo  part,  seem  to  consist  of  ooze 
derived  from  remains  of  minute  animals,  such 
as  i)teropods,  diatoms,  etc.,  and  especially  of 
a  red  clay  such  as  results  from  the  degradation 
of  the  ooze  and  of  decomposed  luimicc.  The 
trnusilion  between  the  former  and  the  latter  is 
gradual,  but  in  the  great  deejjs  the  clay  almost 
exclusively  predominates.  The  terrigenous 
de|X)sits  reveal  the  equivalents  of  chalks,  green 
sands,  marls,  or  shales,  but  in  the  deep-sea 
deposits,  according  to  Dr.  Mun*ay,  differ  pro- 
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foundly  from  the  scries  of  rocks  known  in  the 
geological  formations.  The  latter  present  no 
analogies  to  the  red  clays  and  oozes,  in  which, 
for  instance,  quartz  may  be  said  to  be  practi- 
cally absent.  The  deduction  from  this  is  made, 
that  the  deeps  are  of  great  antiquity.  In  or- 
der to  account  for  such  vast  accumulations  as 
were  there  discovered,  it  is  necessary  to  sup- 
pose that  these  basins  have  remained  the  same 
for  a  vast  period  of  time. 

From  the  red  clays  south  of  the  equator, 
quantities  of  ear-bones  of  whales,  sharks'  teeth, 
etc.,  were  obtained,  which  were  embedded  in 
nodules  of  i)eroxide  of  manganese,  derived  from 
the  salts  of  that  metal  contained  in  the  sea- 
water.  Some  products  of  volcanic  eruptions 
also  occurred,  and,  more  interesting  than  either, 
certain  spherules  for  which  a  cosmic  origin  is 
confidently  claimed.  These  are  mostly  ex- 
tremely small  (not  more  than  a  millimetre  or 
two  in  diameter),  and  may  be  collected  from 
the  dry  and  powdered  ooze  by  a  magnet. 
These  contain  sometimes  a  centre  of  meteoric 
iron  coated  with  magnetic  oxide,  sometimes 
what  seems  to  be  an  alloy  of  cobalt  and  nickel : 
others  are  chondritic,  and  appear  to  consist  of 
bronzite  or  enstatite.  All  these  are  character- 
istically meteoric  minerals;  and  it  is  indeed 
remarkable  that  the  investigations  of  a  Nor- 
denskiold  in  the  arctic  snows,  should,  in  their 
proof  of  the  gain  of  this  planet  by  the  deposit 
of  cosmic  material,  be  upheld  and  augmented 
by  an  investigation  of  the  abysmal  ooze  of  the 
great  deep. 

To  the  narrative  are  appended,  among  other 
documents,  a  bibliography,  sufficiently  exact 
for  general  purposes,  of  papers  and  publications, 
ollicial  and  otherwise,  to  which  the  voyage  has 
given  rise.  There  is  a  list  of  the  special  re- 
ports already-  printed  (more  than  forty) ,  and  of 
nearly  as  many  more  to  follow.  The  conclud- 
ing part  will  include  an  index  to  the  whole, 
which  it  is  to  be  hoped  will  be  intrusted  to  a 
competent  person  for  preparation.  There  is  a 
science  of  indexing,  to  which  we  are  confident 
the  person  who  indexed  this  narrative  never 
served  an  apprenticeship.  Considering  the 
importance,  variety,  and  multitude  of  facts  re- 
corded in  these  pages,  and  that  there  is  no  sys- 
tematic arrangement  of  them  in  the  text,  a 
really  thorough,  sensible,  and  scientific  index 
was  indispensable.  The  one  which  exists, 
though  voluminous  enough,  is  far  from  meet- 
ing the  least  of  these  requisites.  In  this  par- 
ticular, and  a  few  others,  we  have,  as  it  were, 
indicated  a  few  spots  upon  the  sun ;  but  we 
should  do  much  less  than  justice  to  the  editors, 
and  to  the  authorities  who  have  sanctioned  the 


work,  were  we  to  omit  a  distinct  enunciatioD  of 
the  opinion  that  it,  and  the  series  it  is  intended 
to  introduce,  as  a  whole,  form  the  most  magnifi- 
cent contribution  to  natural  science,  and  mon- 
ument of  enlightened  research,  which  has  ever 
been  given  to  the  world  in  any  age  or  by  any 
country. 


THE    CHALLENGER    REPORT    ON    THE 
STALKED  CRISOIDS. 

This  magnificent  work,  which  has  just  been 
issued  hy  the  British  government,  is  beyond 
question  the  most  important  contribution  to 
the  literature  of  the  living  crinoids  since  the 
daj-s  of  Johannes  Miiller.  When  Miiller  wrote 
his  classical  work,  '  Ueber  den  bau  des  Penta- 
crinus  caput  medusae,'  in  1841,  bnt  a  single 
species  of  stalked  crinoids  from  the  existing 
seas  was  known.  Carpenter  now  describes  six 
genera,  with  thirty-two  species,  of  which  two 
genera  and  eighteen  species  were  brought  to 
light  by  the  Challenger.  In  the  present  report 
he  describes  also  the  remarkable  comatulid 
genus,  Thaumatocrinus,  obtained  from  a  depth 
of  eighteen  hundred  fathoms,  which  has  under- 
basals,  and  interradial  plates  interposed  be- 
tween the  first  radials,  and  a  row  of  anal  plates, 
thus  combining,  in  a  measure,  the  characters  of 
recent  and  paleozoic  crinoids. 

The  work,  though  primarily  a  report  upon 
the  crinoidal  collections  of  the  Challenger  ex- 
pedition, is,  in  fact,  an  almost  complete  mono- 
graph of  all  recent  stalked  crinoids  known  to 
this  time.  The  descriptive  part  and  illustra- 
tions are  so  excellent  and  copious  as  to  leave 
nothing  to  be  desired  in  this  particular. 

A  large  portion  of  the  volume  is  devoted  to 
comparative  discussions  of  the  morphological 
relations  between  recent  and  ancient  crinoids, 
to  which  he  has  brought  all  the  resources  of  s 
mind  equipped  with  the  most  varied  and  acca- 
rate  knowledge  of  both  living  and  extinct  forms. 
The  importance  of  this  portion  of  the  work  in 
stimulating  further  researches  cannot  be  over- 
estimated. 

In  his  classification.  Carpenter  follows  Leuck- 
art,  and  separates  the  stalked  echinoderms 
from  the  remainder  of  the  group,  under  the 
name '  Pelmatozoa,'  which  he  makes  a '  branch' 
of  the  '  phylum  '  Echinodcrmata,  with  three 
'classes,' — Crinoidea,  Cystidea,  and  Blastoi- 
dea.  The  Crinoidea  are  the  strictl}-  brachiate 
Pelmatozoa,  for  which  Burmeister,  in  1856,  pro- 
posed the  name '  Brachiata,'  taking  rank  with 

Btpori  on  tkt  OrtnoUea  drtdatd  bf  B.  M.  S.  Chalteiu' 
duHnt  M<  yean  1878-78.  Put  1. 0«a«ml  morphologT,  ^Ik 
de*crlpUoiu  of  the  sulkad  oriBoUU.  Br  Or.  P.  BBsaBBT  OiB> 
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llatn,'  nti'lcr  which  he  placoiJ  the 
D<1  Blasloiilca  as  sub-groups.  The 
Wa,  no  doubt,  nre  readily  st'pnnited  fioiu 
I  Crinol'len  ;  but  the  two  groups  nre  so 
linked  toi;cther  b)'  the  Cyslidea,  thiit  it 
tnely  dillii-ult  to  assert  whether  I'crtriin 
rc  criiioids  or  cystids,  or  whetiier  others 
iJs  or  blusloid*.  For  instance  :  Caryo- 
,11(1  I'orociinus  have  well-developed  free 
ut  [K.>9scss  calicine  pores;  while  Ilylio- 
,  on  the  contrary,  has  cystideaii  arms 
dilii-ine  pores.  Similar  transitions 
llii-  liListoidca  will)  llie  C'ystidea ;  and 
reely  doulitful  that  crinoids  sometimes 
ilniiiiires.  These  difficulties  do  not 
ully  met  by  Carpenter's  arrange- 
M  iii.ited,  it  must  be  confessed,  by  any 
yet  devised. 

iMpeuter's  discussion  of  the  relations 
Kocrinoidea  to  the  Palaeocrinoidea 
«  studied  by  every  paleontologist  who 
Kouicthing  more  than  mere  empirical 
ons.  He  ranks  the  two  groups  as  dis- 
lers.  and  ]>oints  out  very  clearly  their 
il  diirerencc*.  In  the  course  of  theae 
ins  ill-  directs  si>ecial  attention  to  the 
les  of  the  Palaeocrinoidea.  These 
1'  tliinka,  arc  represented  by  the  so- 
ils.' or  ring  of  [dates  surround- 
V  ,..ial  piece,  which  he  regards  as 
ndiiig  to  the  basals  in  the  abactinal 
He  calls  the  central  plate  the  '  oro- 
aod  Considers  it  an  actinal  representa- 
le  '  dorsocentral.'  the  terminal  plate  of 
un.  From  one  point  of  view,  this  the- 
ars  plausible,  considering  that  there  is 
.■entral  iu  ophiuroids  and  starfishes 
within  the  ring  of  basals ;  but  it  is 
to  understaml  what  function  such  a 
lid  have  had  in  the  oral  system,  since 
>i-  cojiiiiarcd  with  the  base  of  the  col- 
^,  while  no  echinoderm,  at  any 
.  <,.! .  or  ill  any  group,  was  ever  at- 
y  the  oral  side. 

noits  of  this  notice  do  not  warrant  fur- 

itiou  of  the  details  of  the  lK>ok,  much 

>:  but  the  work  challenges  ad- 

M>8t  every  requisite  of  a  scienlilic 

I  arpentcr's  style  is  clear,  vigor- 

ve.    Those  who  venture  to  cross 

II  in  scientitie  disputation  will  do 

\  mensure  their  strength;  for  they 

a  most   forinidrtble  antagonist,  fully 

1,  all  points,  vigilant  to  discover,  and 

strike  at  the  weak  points  of  an  argu- 

iVlth  all  this,  it  is  a  pleasure  to  observe 

i^ot  eaudor  and  fairness  of  his  treiit- 

knlruverled  questions.     Those  who 


dispute  with  him  are  not  allowed  to  forget  that 
the  ultimate  aim  of  all  such  discussion  is  not  a 
victory  of  words,  but  the  discovery  of  the 
truth. 


NOTES  AND  NEWS. 

The  Chesapeake  zoological  laboratory,  as  the 
marine  stalion  maintained  by  the  Johns  Ilopldns  nni* 
ver»lty  is  ilpsignaled,  is  eslAbiisbed  for  tlie  present 
summer  session  at  lieaufort,  on  the  coast  of  North 
Carolina.  Dr.  W.  K.  Brooks,  the  director,  who  was 
prevented  last  year  by  ill  health  from  giving  as  much 
time  as  usual  to  the  laboratory,  is  fortunately  quite 
restored  to  his  usual  strength,  and  is  in  full  activity 
at.  his  post.  Twelve  collaborators  are  with  him,  — 
Messrs.  Andrews,  Bruce,  Haldeman,  ITenuueter, 
Herrick,  Howell,  .Jenkins,  McMurrich,  Mills,  Morrvll, 
Nachlricb,  and  Shimei<.  Several  of  these  are  already 
teachers  in  v.irious  branches  of  zoological  science, 
and  all  of  them  are  well  prepared  to  make  use  of  llie 
opporlnnites  which  are  afforded  at  this  station.  An 
unusual  numljcr  arc  engaged  In  original  researches. 
Oil  account  of  the  limited  accommodations,  tlie  di- 
rector was  unable  lo  receive  three  other  persons  who 
applied  for  admission.  The  season  of  18n5,  although 
uncomfortably  hot,  has  thus  far  been  exccpiionnlly 
favorable  for  collection.  The  weather  has  been 
calmer  than  heretofore  in  June  and  July,  and  speci- 
mens were  found  in  June  which  have  usually  not 
appeared  until  the  middle  of  August.  The  company, 
notwithstanding  their  i>ersonal  discomfort  from  the 
heat,  have  imtintained  their  full  eiithusiasm  in  the 
work  iipou  which  they  are  engaged;  and  il  now 
api>ears  as  if  llie  eighth  session  of  tlie  lalx>rat.>ry 
would  be  more  fniitful  in  results  than  its  predeces- 
sors, g<«nl  as  they  have  been.  It  is  Um  early  to  speak 
of  the  investigations  which  are  in  progress,  but  re- 
ports will  be  miide  upon  them  In  one  of  the  Johns 
Uopkins  university  circulars  to  be  published  in  the 
early  autumn. 

—  A  calile  message  to  Harvard  college  observatory, 
from  Dr.  Krueger,  at  Kiel,  announces  the  discovery 
at  Nice  of  Tulile's  comet  (1858)  on  its  expected  re- 
turn. The  position  received  is  a.s  follows:  .iugust, 
9  0VUd.,  Gr.  M.  T.;  B.  A.,  U.  23ni.  43.1s.;  Vecl., 
+  '£6°  1'24". 

—  Prof.  J.  E.  Hilgard,  who  has  just  resigned 
from  his  position  as  superintendent  of  the  U.S. 
coast-survey,  was  born  in  Zweibriicken,  Germany, 
ill  1S25.  His  fattier,  a  lawyer  by  profession,  emi- 
grated to  Illinois  ill  IS.'i.'j,  with  a  family  of  nine  chil- 
dren, and  Wits  a  man  well  known  for  his  writings 
on  social  questions.  J.  E.  Ililg.^ril  was  educated  as 
a  civil  engineer,  and  in  lH4-j  entered  the  coast-survey: 
he  was  speci.-vlly  interested  in  geodetic  methods  and 
the  tides  and  terrestrial  magnetism.  In  1803  he  WM 
made  a  member  of  the  Xalional  aca<lemy  of  science, 
and  in  1872  took  an  active  part  in  tlie  international 
metric  commission  in  Paris,  and  wa<  made  one  of  its 
permanent  committee;   and  it  was  in  Uial  year  he 
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made  a  determination  of  the  dIfFerence  In  longitude 
of  Cambridge  and  Greenwicli  by  means  of  ihe  Atlan- 
tic cable.  At  bis  suggestion,  the  series  of  transconti- 
nental triangulations  have  l>een  run  connecting  the 
surveys  on  the  Atlantic  and  Pacific  coasts,  —  tri- 
angulations which  are  serving  for  some  of  the  state- 
surve}s  now  In  progress.  Professor  Hilgard  was 
especially  interested  In  the  study  of  the  Gulf  Stream ; 
and  many  will  remember  his  paper  upon  that  subject 
read  at  Philadelphia  last  summer,  but  not  yet  pub- 
lished. The  success  of  the  coast-survey  is  largely 
due  to  his  work;  and,  since  1881,  he  has  been  the 
Superintendent,  from  which  position  the  misfortunes 
of  ill-health  compelled  him  to  resign. 

—  Mr.  Bosworlh  Smith  has  been  appointed  miner- 
alogist for  the  Madras  presidency.  The  local  govern- 
ment order  says  he  is  "to  create  in  the  Central 
museum  a  perfect  index  to  the  mineral  wealth  of  the 
presidency,  and  to  begin  a  mineraloglcal  survey  in 
consultation  with  Dr.  Bidie  and  such  other  officers  as 
government  may  instruct  him  to  communicate  with." 

—  The  commander  of  the  German  gunboat  Prinz 
Adelbert  reports  that  on  the  10th  of  Febniary  last, 
at  half-past  one  A.M.,  in  the  roadstead  of  Aucon,  two 
short  earthquakes  were  felt  which  lasted  ten  seconds, 
and  were  noticed  very  perceptibly  on  board  ship. 
The  disturbance  seemed  to  travel  from  south-west  to 
north-east.  The  first  sound  heard  was  like  that  of 
steam  let  off  under  water,  and  escaping  to  the  sur- 
face. This  soon  increased  to  a  thundering,  rolling 
noise,  like  the  sound  of  river-ice  breaking  up.  The 
damage  done  by  this  convulsion  of  nature  was  very 
insignificant  on  shore,  and  no  casualties  have  been 
reported  at  sea. 

—  The  German  Seewarte  has  received  a  bottle 
which  was  set  afloat  by  the  German  bark  Suahall, 
Capt.  Frdhllng,  on  the  18th  of  November,  1883,  In 
0°  40'  north  latitude,  and  21°  40*  west  longitude.  On 
the  4th  of  February,  1885,  four  hundred  and  forty- 
four  days  later,  this  was  picked  up  In  the  neighbor- 
hood of  the  life-saving  station  at  Fort  Laundersdale 
in  the  Straits  of  Florida,  in  about  26°  lO*  north  lati- 
tude, 80°  0.")'  west  longitude.  The  end  of  the  bottle's 
drift  was  about  thirty-seven  hundred  and  forty  nauti- 
cal miles  distant  from  where  it  was  set  afloat,  in  a 
N.  W.  by  W.  I W.  direction.  It  is  more  probable  that 
Instead  of  taking  that  direction  which  leads  through 
the  Providence  Channel,  and  then  across  the  strong- 
est part  of  the  Gulf  Stream,  the  bottle  first  drifted 
with  the  equatorial  current  west-north-west,  then 
north  from  Trinidad  into  the  Caribbean  Sea,  south  of 
Jamaica,  and  by  Cape  San  Antonio  into  the  Gulf  of 
Mexico,  and  finally  with  the  Gulf  Stream  through 
the  Straits  of  Florida  to  the  place  where  It  was  found. 
According  to  this  hypothesis,  the  drift  was  about 
forly-five  hundred  and  fifty  nautical  miles  for  the  four 
hundred  and  forty-four  days,  which  makes  an  average 
daily  distance  of  ten  miles  and  a  quarter.  The  See- 
warte has  also  received  a  bottle  whirh  was  thrown 
overboard  from  the  German  bark  Suahali.  on  the  0th 
of  December,  1884,  in  44o  02'  north  latitude,  and  18° 
16'  west  longitude.    It  was  found  on  April  8, 1885,  at 


Buen  in  Ponte  Vedra  Bay,  west  coast  of  Spain,  in 
about  42°  19'  north  latitude,  and  8°  45'  west  lon^- 
tude.  So  the  bottle  had  probably  drifted,  in  a  hun- 
dred and  twenty  days,  two  hundred  and  twenty-three 
miles  S.  E.  by  E.  i  E. 

—  The  crystalline  form  of  quartz  grains  in  some 
sandstones  has  been  seen  by  many  observers,  whil* 
especial  attention  was  called  to  these  forms  in  the 
Wiscon.>'in  sandstones  by  Rev.  John  Murrish  in  1870 
and  later.  Mr.  H.  C.  Sorby,  in  1880,  showed  that  such 
crystal  forms  were  produced  by  the  deposition  of  sec- 
ondary quartz  upon  the  irregular  rounded  surfaces  of 
worn  quartz  grains.  For  the  Wisconsin  sandstones, 
the  subject  was  taken  up  by  Rev.  A.  Young,  and 
later  by  Messrs.  R.  D.  Irving  and  C.  R.  Van  Hise, 
who  have  published  an  extended  and  valuable  paper 
{Bull.  U.  8.  geol.  aurv..  No.  8),  with  full  illustrations, 
relating  to  the  enlargement  both  of  quartz  aud  felspar 
grains;  and  for  this  the  thanks  of  all  micro-mineralo- 
gists and  litholngists  are  due.  Our  authors  conclude 
that  their  results  prove  that  most,  if  not  all,  of  the 
ancient  quartzltes,  as  well  as  many  of  the  quartzife^ 
ous  schists,  are  composed  in  the  main  of  fragmeots 
cemented  together  by  a  secondary  siliceous  ceinenL 

—  By  the  gift  of  the  Hon.  Elbert  E.  Fairmwi, 
LL.D.,  of  Warsaw,  N.  Y.,  all  that  remains  of  the  collec- 
tion of  birds  made  by  the  famous  John  J.  Audubon 
is  now  in  possession  of  Amherst  college,  Massachu- 
setts. There  are  about  six  hundred  skins  of  birds  is 
the  collection,  some  of  which  are  labelled  in  the 
handwriting  of  Audubon  himself,  and  many  of  which 
are  the  typical  specimens  by  which  the  species  wen 
determineid.  As  the  collection  has  been  stored  io 
camphor  chests  for  the  last  few  years,  and  the  skim 
were  unmounted  and  old,  many  of  them  could  not 
be  advantageously  mounted.  About  one  hundred  of 
Uiem,  however,  have  been  handsomely  put  up  by 
Prof.  H.  A.  Ward  of  Rochester,  and  are  now  well 
exhibited  in  the  Appleton  cabinet  of  the  college. 
Also  there  have  been  added  to  this  collection  by  the 
same  donor  several  of  the  rarer  California  birds,  whidt 
have  been  discovered  since  the  death  of  Mr.  Audubottr 

—  The  Paris  students,  according  to  Nature,  a* 
making  extensive  preparations  for  celebrating  the 
one  hundredth  birthday  of  Chevreul,  the  vetena 
chemist,  who  has  been  a  member  ot  the  Academy  of 
sciences  since  1826. 

—  A  movement  is  on  foot  in  Christiania,  says  J?"- 
(ttre,  at  the  instance  of  the  Society  for  the  promotiota 
of  the  Norwegian  fisheries,  for  the  establishment  ii* 
the  Christiania  fiord,  near  Drobak,  of  a  bioloj^csl 
station  for  the  hatching  of  sea-water  food-fish  sn<% 
salmon,  in  consequence  of  the  great  success  of  otheV 
stations  along  the  coast. 

— The  American  ornithologists'  union  will  hoM  '*• 
next  meeting  in  New  York  on  Tuesday,  Nov.  17. 

—  The  expedition  which  the  Norw^an  govern- 
ment despatches  this  summer  to  the  coast  of  Finlsnd 

is  to  ascertain  whether  there  are  banks  or  flsbinff'  i 
grounds  far  from  the  coasL  Hitherto  all  flshingh*'  I 
been  confined  to  the  shore. 


FRIDAY,  AUGUST  21,   1886. 


the  promotion  of  knowledge,  '  The  Elizabeth 
Thompson  science  fund.' 


IVilEyT  AND   CRITICISM. 

KOl'xcKjfEST  IS  MADE  in  another  col- 
>r.  C.  S.  Minot,  that  Mrs.  Eliznbeth 
of  Stamford,  Conn.,  ha.s  given  to  a 
truBtees  the  sura  of  Iwenly-five  thou- 
'•  for  the  advnnwment  and  prose- 
scientific   re.search   in   its    broadest 
[It  is  a  generous  gift  for  a  noble  pur- 
ith  a  degree  of  wisdom  which  is  for- 
aore  and  more  evinced  by  those  who 
on  meats,  the  methods  to  be  employed 
Ticcoraplishment  of  these   ends  have 
ftl)y  tlie  donor  to  the  judgment  of  those 
B  intrusts  with  the  fund.      They  are 
whom  the  public  will  also  have  confl- 
pne  of  them  is  a  physiologist,  one  an 
Mr,  one  a  political  economist,  and  one 
^t.     The  income  will  soon  be  avail- 
ind  the  founder  may  hope  to  see  witliin 
•  year  good  work  in  progress,  which  her 
ty  has  made  possible. 


en  suggested  that  the  fund  thus 
juld  be  administered  by  an  inter- 
ilalion  of  science,  if  such  a  body 
by  the  British  and  American  asso- 
This  would  doubtless  give  iclat  to 
lorgauization,  but  diffused  responsi- 
no  means  essential  to  the  success 
.  A  small  body  of  trustees,  such 
instituted,  is  quite  adequate  to  the 
Df  the  project,  particularly  if  its  en- 
bd  its  results  are  raa<le  known  to  the 
n_  annual  reports,  which  may  evoke  the 
^  and  stiggestions  of  other  scientific 
Bt  wlnohever  form  of  direction  may 
Badoptod,  the  far-sighte<{  and  gener- 
1  will  be  everywhere  recognized  as  de- 
tbe  gratitude  of  all  who  believe  in  the 
>  of  science,  and  the  endowment  of 
I.     We  welcome  as  a  new  agency  in 


WiTiire  A  FEW  YEARS  a  change  has  been 
effected  in  the  organization  of  the  American 
association,  through  a  considerable  increase  in 
the  number  of  its  sections.  In  its  present 
composition,  it  resembles  much  more  than 
formerly  its  prototype,  the  British  assoc-ialion. 
The  change  was  a  necessity  of  the  immense 
recent  growth  of  our  association.  Tliore  is 
another  desirable  change,  not  so  radical,  but 
in  its  future  significance  quite  as  imiKirtant, 
whicli  would  be  in  keeping  with  the  example 
of  the  British  association,  and  which,  even  if 
entirely  within  the  province  of  the  standing 
committee  to  carry  into  effect,  should  receive 
the  countenance  of  the  members  at  large. 
This  concerns  its  annual  volume  of  pro- 
ceedings. Means  of  publication  have  now 
so  v.nstly  increased  in  all  parts  of  the  country, 
that  there  is  no  longer  need  of  this  one  addi- 
tional channel  of  communication  with  the 
outer  worltl  ;  and  the  publication  in  fidl  of  all 
the  papers  read  at  any  meeting  (which  has 
never  been  attempted  in  recent  3-ears)  would 
absorb  at  once  all  the  increasing  income  of 
the  association.  A  considerable  nutnher  of  the 
papers  are  printed  only  by  title,  most  of 
the  remainder  only  by  abstract  j  but  the  ab- 
stracts arc  apt  to  be  of  undue  length,  and  a 
considerable  number  of  papers  are  printed  in 
extenso. 

The  change  which  we  would  advocate  is, 
that  all  pn[>ers  should  be  printed  in  the  '  pro- 
ceedings '  either  by  title,  or  by  brief  abstract 
only.  Should  an\'  papers  prove  of  such  ex- 
ceptional interest  that  they  should  be  printed 
in  full  (and  desirable,  as  would  then  be  the 
case,  that  they  should  appear  under  the  au- 
spices of  the  association),  it  is  also  manifestly 
important  that  they  should  be  published  by 
the  association  without  delay  ;  which,  under  the 
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[>roscnt  arrangomcnta,  is  impracticalile,  as  no 
volume  of  pioeewlings  has  been  issued  in 
recent  years  umlcr  ten  or  eleven  months. 
This  year  it  is  twelve.  I^et  such  i)a|)ers  then 
he  printed  in  quarto  form  under  the  title  of 
'  memoirs'  (a  series  already  commenced),  and 
issued  one  by  one  as  fast  as  printed  :  even  with 
this  elimination  and  restriction,  the  volume, 
with  the  growth  of  the  society,  will  become 
quite  as  large  as  should  be  issued  by  the  asso- 
ciation with  its  limited  funds  and  its  liberal 
rules  of  distribution.  The  members  would  re- 
ceive an  acceptable  quid  pro  quo,  containing  a 
fair  statement  of  the  work  of  the  association 
and  the  industr}*  of  its  mem))ers.  Such  an 
action  would,  as  it  should,  elevate  the  presi- 
dential addresses  to  a  higher  <iignity ;  while, 
more  important  than  all,  it  would  free  the  asso- 
ciation from  a  heavy  monetary  burden,  and 
enable  it.  as  it  otherwise  could  not,  to  devote 
a  not  uiiirai)ortant  part  of  its  annual  receipts 
to  annual  subsidies  for  special  research.  The 
association  would  thus  be  enal)led  to  take  the 
place  that  belongs  essentially  to  it  —  of  foster- 
ing '  the  advancement  of  scicace  '  in  the  most 
effective  manner. 


AxoTHEK  EVIDENCE  of  the  necessity  of  restric- 
tion, in  exiHMises  of  astronomical  establish- 
ments, comes  from  abroad.  In  his  last  n»port, 
Admiral  Jlouchez,  director  of  the  Paris  obser- 
vatory, noting  the  fact  that  the  publication  of 
the  Bulletin  astronomiqne  entails  great  ontlaj' 
of  the  resonrces  of  the  observatory,  expresses 
his  apprehension,  that,  unless  the  list  of  sub- 
scribers to  the  perio<lical  is  largely  augmented, 
the  journal  must  s(M)n  be  discontinued.  Bulle- 
tin agtrouomiqiie  is  a  monthly  of  the  highest 
value  ;  and,  although  very  young,  it  would  Ihj 
greatly  missed.  The  first  number  was  that 
issued  for  the  month  of  .lanuarv,  l!S«4. 


LETTERS   TO   THE  EDITOR. 

•,*  0*rrfitponiffnt*  arf  rfqutntfj  to  ht  an  hrif/  a*  fmn*UiU.    The 
wrihr'a  N<im«  ii  in  aU  <'aj,r«  re<iuirrd  an  pro*i/  o/  good  faUh. 

Meteoric  activity,  Ang.  10. 

O'i  the  lOtli  of  August  last,  the  date  of  meteor 
activity,  it  was  noticed  about  ten  o'ciook  in  the  even- 
ing, tliat  meteors  issued  very  frequently  from  the 


constellation  (if  Perseus.  They  increased  in  nuinl)er 
hourly,  until  about  two  o'clock  in  tlie  nioriiing  they 
attained  their  maximum  frequency,  which  was  abont 
one  hundred  and  til'ty  every  hour.  After  tlii«  the 
number  per  hour  grew  less  frequently  until  fnar 
o'clock  in  the  morning,  when  they  fell,  as  in  the  early 
evening,  about  fifty  each  hour.  The  majority  of  me- 
teor* were  of  tlie  third  and  fourth  ma^niiuile,  and 
from  two  to  three  degrees  in  lengili.  The  finest  me- 
teor of  the  evening  ixsuetl  from  the  constellation  Per- 
seus, took  a  north-westerly  course,  and  disai>{M>ared 
behind  the  horizon.  It  was  of  the  first  magnitude, 
anil  silvery  in  color.  Tlie  pa!>sat;e  of  the  meteor  was 
marked  by  a  train  resembllug  steam,  wliioh  did  not 
disappear  for  over  a  minute.  Many  other  niete>irs 
were  observed  during  the  evening,  but  all  were  le»s 
brilliant  than  the  one  de»^cribed.  Two  were  seen  di- 
rectly soulli,  and  a  few  aoutli-we»t;  but  the  majority 
Issued  from  the  constellation  of  X'erseu'*. 

Uauwin  Mtebs. 

Fort  Wayne,  Ind. 

Color  assooiatioiia  with  the  months. 

Noticing  in  Science  of  July  31  a  letter  on  'color 
associations  with  the  niimths,'  I  would  call  attention 
to  a  geometrical  association  that  I  haveinicoo>ciousiy 
acquired,  and  that  is  ever  present  in  my  mind  when 
thinking  of  any  date,  or  period  of  the'  year.  Tlie 
curve  is  represented  in  the  subjoined  skeich.  The 
divisions  represent  months.  ^Several,  as  you  observe, 
apiiear  longer  than  others.  The  plane  in  which  this 
curve  is  described  appears  to  me  inclined  at  an  angle 
of  about  40°  witli  the  vertical.  Its  longe!>t  diannter 
is  perhaps  two  hundred  yards.  From  day  to  <lay  I 
seem  to  move  along  this  imaginary  line  to  positions 
corresix>nding  with  the  date. 

Notable  days,  as  Christmas  and  Fourth  of  July, 
stand  out  as  distinct  marks  in  the  cm  ve.  It  appears, 
not  as  a  black  line,  but  as  a  portion  of  space  only 


defined  by  marks  here  and  there  denotlngdayson  which 
something  occurred  that  I  remember,  ily  supposi- 
tion as  to  tlie  origin  of  this  unnatural  and  rather  uii- 
ple.isaiit  notion  of  the  months,  is,  that,  when  a  cliild 
at  sch(M)l,  the  impression  made  upon  my  mind  by  my 
every  day  dutic't  was  similar  to  the  einutious  one  would 
feel  in  walking  around  a  curve  arranged  as  this  is. 
Entering  school  the  middle  of  September,  there  w»<, 
until  C'hiislinas  time,  hard,  up-hill  work.  Then  for 
one  week,  until  Jan.  1,  a  period  of  rest,  after  which 
things  would  go  easier  by  my  being  acciiiitc>roeil  to 
them,  and  looking  forward  to  the  spring.  During 
June  the  curve  begins  to  bend  down;  and,  through 
July  and  August,  there  is  perfect  rest,  as  though  uoe 
were  sliding  down  with  no  exertion,  until  towardi 
September  the  thought  of  again  assuming  the  dutiet 
of  school-life  puts  a  stop  to  the  downward  motion, 
and  the  curve  begins  to  ascend  in  September.  On 
this  supposition  it  it  hard  to  explain  why  July  ud 
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Ui8;u<t  are  so  much  lunger  than  the  other  mouths. 

This  liiipresHoii  of  the  months  applies  only  to  the 
ttirn-nt  year. 

Whrn  thinking  of  any  event  that  occurred  more 

]ian  one  year  ago,  I  havi;  an  entirely  ilifferentsclietDC 
presented.     Tlie   si^cond    figure   illi'istraten   it.      The 

^nturifs   are   arrangeil    in   columns,   decreasing    in 

I'URth  until  the  Clirislinn  era,  beyond  whicli  the 
jlnp-e  of  lime  i.i  denoted  by  an  Inclined  line  here 
kfaown. 

Important  dates  I  think  of  as  line^  crossing  these 
Folnmns;  and  the  life  of  a  noted  man,  nr  a  war,  as 
'hv.  »pace  iiiciuded  between  two  such  lines. 
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shoultl   have  said,   that   in    these   columns    the 
Jes  an^  marked  by  especially  distinct  lines.     It 
as  to  me  there  is  in  these  mental  associations  a 
_  1  and  interesting  Held  for  study:  .nnd  1,  for  one, 
inuld  be  jjlad  to  hear  other  facts  l)earinK  on  the  sub- 

Ct.  '  0.    Run  KIT. 

Sew  llavrn,  Au(.  (. 


The 


classification    and    paleontology    of 
n.  8.  tertiary  deposits. 


the 


In  the  issue  of  this  journiil  of  .June  I'J,  Prof.  A. 
Heilprin  condemned  the  second  purl  of  my  article  on 
the  gen<-»logTf  of  the  tertiary  mollusca  of  the  Uniteil 
States/)*; 'ire  it  had  been  publi.'hcd.  Since  its ai)pear- 
ance,  moreover,  he  has  again  recurred  to  the  subject 
In  a  note  in  Science  of  .July  :'.l.  I  would  here  bci; 
Mrmlssion  to  defend  myself  from  the  charges  ihai 
he  brlng<i  forward. 

I  have  shown  that  the  literature  affords  no  evi- 
denw,  either  paleontological  or  stratigraphical,  that 
the  VIcksburgiau  Is  the  most  recent  fonnalion;  and 
have  given  a  number  of  reasons,  based  tipon  protiles 
which  I  have  observed,  showing  that  thi:i  bed  is  most 
probably  the  oldest.  Professor  Heilprin,  however, 
hafl  nothing  whatever  to  say  on  these  subjects.  \V1iat, 
then,  does  lie  say  ? 

1.  "  It  might  appear  .  .  .  that  the  paleontologi- 
cal evidiMice  was  in  contliet  with  that  derived  from 

....,,: 1.„       \,    a    matter   of   fact,   however,    the 

evidence  ...  is,  as  we  now  know  it. 

■  lirmatorv  of  the  pregnant  facta  which 

Ibe  «iir»ii»:iM|>liy  of  the  region  presents;  and,  indeed, 

It  would  be  difticult  to  (ind  a  region  of  similar  deposits 

ere  It  i«  more  so."    When  he  wrote  thi"!.  Professor 

iljirlii  niuit  have  entirely  forgotten  what  he  liiin- 

,»i\  published  on  the  fo«sll5  from  Wood's  BlufT.s, 

ac.   nat  sc.   Phil..  KSSI,  864-376|.     There  he 

out.  in  spite  of  certain  wrong  determinations, 

irarly  atul  in  exleiiKo,  the  conflict  between  paleon- 
toglcal   and  strallgraphictl  evidence  (see  pp.  :!ti8, 

'i.  "The    absence   or  scaieity  of   fonns  of  a  dls- 

t iit<.iv  iiiiiivi.i-  f.ti-ies  in  the  Vicksburg  bed*,  ami 

•re  of  new  forms  whose  equiva- 

represeiitalives  are  known  only 

(turn  th«i  licwer  horizon,  are  sufficient  in  themselves 


to  establish  the  p<.i8ilion."  This  statementof  Profes- 
sor Heilprin  is  new  and  wholly  without  proof.  My 
studies  lead  me  to  precisely  the  opposite  view.  In  the 
Vicksburgian  are  contained  the  old  forms,  while  in 
the  Claibornian  the  new  ones  make  their  appearance. 
The  facts  upon  which  I  base  this  statement  will  lie 
given  in  another  place. 

.3.  I  have  contested  the  right  to  consider  and  map 
all  localities  with  Orbltoides  as  oligocene.  Profesi-or 
Heilprin  objects  to  the  older  authorities,  lience  I  will 
here  quole  the  following  very  recent  one.  Zittel's 
Handbuch,  vol.  i.,  Munich,  "l87tt-80,  p.  103,  says, 
"  Orbitoldes  ...  In  der  obersten  kreide,  sehr  ver- 
breitet  iin  eociin,  im  miociin  selten."  If  Professor 
Heilprin  can  cite  any  authority,  stating  that  Orbi- 
toide.«  occur  only  in  the  oligocene,  I  -Hhali  be  very 
glad  to  have  him  do  so. 

4.  Then  Profe«5or  Heilprin  speaks  of  ZeuglcHlim. 
He  argues.  Zeuglod on  is  '  leltfossil'  for  the  Jackso- 
ninn:  it  is  known  in  Europe  in  late  eocene  or  miocene 
deposits,  hence  the  inference  is  that  the  Jacksonian 
niu*t  be  l.ite  eocene  (or  miocene?);  the  Claibornian 
is  middle  eocene  (Parisian),  consetpiently  the  Jackso- 
nian overlies  the  C'lailmrnian.  To  give  to  this  argu- 
mentaiion  some  weight,  it  will  be  necessary  for  Pro- 
fessor Heilprin  to  prove :  i'Trst,  That  yC<!Uglodon  occurs 
only  in  the. Jacksonian,  and  not  elsewhere  in  America. 
Having  studied  the  known  ,liict>i  which  have  been 
publisheil,  and  having  myself  seen  and  collected  Zeu- 
glodon  at  different  localities  in  the  South,  I  have  as 
yet  not  found  evidence  to  convince  me  of  the  truth 
of  this  statement.  Second,  That  he  has  a  right  to 
parallelize  the  Jacksonian  with  any  European  bed 
from  the  presence  of  a  single  genus.  1  found  a  small 
bivalve  in  Jackson,  which  1  should  compare  with 
specimens  of  the  genus  Kelliella,  ."Sam.  If.  however, 
a  genus  (not  a  species)  can  be  determined  from 
flgiires  ami  descriptions  alone,  there  can  be  no  doubt 
that  this  fossil  belongs  to  this  genus,  hitherto  only 
known  as  recent  (and  pliocene?)  in  Europe.  Has 
any  one  a  right  to  draw  from  this  the  conclusion  that 
the  Jacksonian  bed  is  recent  or  pliocene".'  Third, 
That  the  Claibornian  is  middle  eocene.  My  studies 
and  comparisons  have  demonstrated  to  rue  that  it 
would  be  a  laborious  and  difficult  task  to  paral- 
lelize the  sub-divisions  of  the  American  old-tertiary 
with  those  of  the  European.  So  far  as  I  am  aware, 
my  material  for  this  purpose  exceeds  that  of  any 
other  collection.  Hitherto  I  have  ascertained  noth- 
ing to  prove  that  the  Claibornian  Is  middle  eocene, 
although  it  may  yet  tie  proved.  If  Professor  Heilprin 
can  prove  two  of  these  three-mentioned  jxiints,  witli- 
out  the  third  one,  there  will  be  nothing  convincing 
in  his  argument  'to  the  mind  of  any  unprejudiced 
paleontologist.' 

.'>.  "In  that  which  relates  to  the  oligocene  (Orbi- 
toide,  Nummulile)  rock  of  Florida,  whose  existence 
appears  to  give  Dr.  Meyer  a  considerable  uinount  of 
anxiety,  and  which  would  bellersuit  the  requirementa 
of  the  new  theory  were  it  cretaceous,  our  author  need 
enlertJiiu  no  doubts.  The  rock  is  there."  etc.  I 
have  not  the  least  doubt  alwiut  the  existence  of  orbi- 
loidic  limestone  in  Florida,  observed  by  E.  A.  Smith, 
nor  have  1  anywhere  expressed  such.  This  limestone 
cause^s  me  no  anxiety  whatever.  I  fail  to  see  why 
this  liroeslone,  if  Yicksburg  is  the  oldest  be<l.  should 
be  cretaceous.  1  have  nowhere  expressed  this  belief, 
nor  do  I  think  it  will  prove  to  be  of  this  formation. 
All  that  I  have  said  is,  that  there  is  no  reason  to  map 
as  oligocene  localities  where  orbitoidic  limestone  Is 
obsen'ed,  or  the  larger  areas,  where  nothing  at  all 
has  been  observed. 

0.  "In  such  iui|uiry,  it  is  necessary,  however,  to 
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pc;!:^  l-jaatk-a  ■>  lefi  as  free  as  corn- 
el:- ii-z  Zrz.~r^'.  o",:«rc-t  for  wliicli  it  is 
7i*  1*  7*=:Arika''Iv  the  case  with  a 
I.'I  .!,'•  ,..  /.:'.      •    ■  •:    •         '.-.--■  :-..-••-  't4*>!      -■-   --   i-'-  ="-  -■■^~'  rL.  ".ownu-nt   established 

"" -:i'.:i   T';. .■EfX'-'a    of  Stamfonl. 

i—-r..-i-  li  i_v  well  known  for  lier 

i.".  :_•-    H'.r  Ivriar  osperifiu'o  witli 

:•:    ••i" ■;■■:«   •.■LarltivMe    enterprise- 

•  :  ?    .  :es:;or,  whrtl'ier   tin-  niouoy 

■~   i.-lrvo-i  :l.e  Lrrcatest  possiMi' 

"•-.r  f  Ij.!!"  rva'.l.i'i  the  i-i->iivictioii  tl!:i! 

jv:;:'n!Tlj--  i*  :..<:-   .■val   <•  ••.::■•*.   tin-    iiiiiX'lliii:: 

{-:'W..-7  ■;:"  ::-.:::-.sr.  :  ^>jT'e*#  :  ar.'i   it   lieraiiif  hoi 

■?i-s;re.    fr.n:   s:o".lv.><   i.>:'  tl:e  hi-^hest  pliilaii- 

'■' '  '    ''■',''' y  .'.  ^  ,    <"  ^'!  ■'      thr--; " .    :•;•   •^^ntri"  ".:e    :•>   :;;.•    iiroinotiuii  r.f 

/*/..'      l--i     i  ■'.    i  •■     i!.a'«r«   i:i.-       ?i.-ie:i'.>'. 

Whei:  tl.e  j^lari  :or  the  esiaMishmeiit  o!"  -m 

I      .  I ,.  ...'<•   '.f  •!.'•  ».  :  ■!  !•■  «I..''!.  »•*•  ar*>  InteriiStlosal  sofK-r.tlSo association  was  tiriMijrlit 

,,  ,,.  I, .!.-,.r-;ir.v  f.riirition    ii,  torwa-.i  at  .M-T.trea..  an.l  again  at  PIula.ii'l|)hi:i. 

.,.     I    ■.,1,.  .1  ii.<- i,'<i.i';r.- .f  !|;'- ■•  ■rr.-|."rii!:i.3  l.cfi.ir.-   tin;  irreat   national   association*.  Mr?. 

■■.„„, ,'.t.  l<.i.'..'. ii. _••'!."  ■:.:T'-r-iii  "pill-  _,  ~      •  i        ?  .i    .  .v  i   •   . 

.i..,  ,,,i'ii,    ,11. 'I  t:.i'iii.'  '-:•   '■  ■i::rii'lii--  Tho:r.i>-on  cy>ns:iiere<.l  that  the  j-roposeil  iiilt-i- 

II....  I    "i.!  "<  111-  -;.•.'-.  oil- rv-!  fiir  my-  national  soi-ietv  wouM  be  the  fittest   boilv  to 

...  J  I II  II •  -'ii'l."'"  I  111-.'- 1 II  f^ri-wl  to  .1     .     ".    1        -11.        .   1  f  1      ■  . 

,.„  I,   ii.,i..,.,i.  tin  .«  .1  i-.-riii  If  lisli-  ..n  assume  the  trust  she  wishe»l  to  establish.    .\i- 

,  ■ '      Ci..!.---  r  Il-i.i-risi"-  «:iy  li.-is  ci.iriljnjrlv  she  plaoetl  in  mv  hamls  the  sum  of 

I,.   I  11  1  iiiif.  ill..' !li'-ii  !'•  »!!!■•  a  l»N.k  .         ,  ,    ,   „  ,"  ,  ... 

,     , ■ („  ii:.|.  i'.  tti'h'.iif  ..vrliav-  tivc  thoiisaml  aollars  as  the  nucleus  of  a  fiin.i 

II.    ..I.,   m;  w  iv  -i  —  i.i"-.-ifn<'»-:'  to  be  controlletl  bv  the  International  siii'nlifio 

,  ,.  .     ..     i.  .1  ..-i'  .  !.•■ -iii'.':>- iii;.i.iki' iiimv  .     .  "  . 

,.  ,    .  .,    II,.,, I ,..,  ,1,..  ..x,,.,.„i„,„,  _      association  when  organizetl. 

'   I"' ■■>.■■■;■■•■  I.    \.'t<-i>-'  .  .  •"'""•  Xot  lonfr  since.  Mrs.  Thompson  conniiiiiii- 

,    ,      ..I   .,  ,! 1..I,'-.- '.,1  L'.'li   ..f  tliH  htiTji-  ,        ,     .  „        ,       , 

, ,,  „i   II,..    i,iiiii.r..ii-   >|i<<i.-      cateii  tonic  her  desire  to  transfer  the  abovt- 

" '••'  •  •  -  I'-ii!" —<•'••"<••■.■■      mentioned  sum  to  a  hoanl  of  trustees,  and  tn 

....  .    .  .,    >.  i,..>  '..   iiTi-j.t  Iiiv  ?|i»-ri<'«. 

,    "    I    ,     I  ,,1  .'.,,,.••  .i.-i  l'i..f rllfilprin's  add  to  it  at  once  twenty  thousami  dollars  iiioiv. 

•     •  ■  '"• ;  ,'"'  '";■■'""'  "f  f  ?•"";•"-  makin-  a  total  wnn-nnent  fund  of  twentv-tivi- 

,  ,..„,  ,       I  ■  .ii  I,..'.  i,..w.-v.T.  ••iit<-iiiiiii!iiiy  thousand  dollars.    Mrs.  Thomiwon  has  been  us 

■       •'•       '      '''l'  '■'"'  'l'''''^''''\^?.l'^;I!f■!,;n  Hbenil  in  the  conditions  she  has  established  a< 

,,     .,1    I,,      111..    llt.i'I.'    »..IIM'    cMllilllllltlnll 

i.-i.|.i.i'i>.ii.  ill  |iiT-<iii,  ainl      in  the  amount  .she  has  given.    Accord ing  to  lu-r 

•  '■        ' •    ""  "     "■  ""•  •'"'"^''•"'  "f      K-tter  of  conveyance.  •'  The  income  of  the  fu...! 

«»Ti<i  Mk.ykk.      is  to  be  devote<l  to  the  advancement  and  pros- 
ecution of  scientific  research  in  its  broailesi 
sense ;    it  being  nndcrstood   that   to   provide 
lor.  and  a.ssi.st  in,  the  ninintcnauce  of  an  iii- 
/  II    /      /,.;iri// .W  mi;  IH:si:AI!('H.      ternalional  scientific  association,  is  a  nu'tlicxi 
II     11,1    ..II-   lliiil    piiv:il<-  endow-      of  application  which  seems  to  me  very  de>ir 

|.„  , In    |,.iip..-.  !  iiir  iii:idi-  .subject   to      al>ie." 

,. .  111.  iK.in    Mild  iIkii  it   too  oftfii  The  trustees  are  left  with  very  great  dis(  IV- 

,i,„,    „|,|,  |(„.    |„|,Mi-  (.(•  I  inn-  the  very      tionary  iwwers,  which   are   to  be   guided  hv 

_,  ^  ,   ,,,   ,1 II   ,„  ,|..|i.;iii'i|   by  till'  resti-ic-      cert.iin   general  directions.     It  is,  above  all. 

i,„    1,11,,    i.iii,    ih^   Mpirit.       It    must      expressly  understood  that  the  prime  objift  i* 
.     _  .  ^11    I I,,.,   ,,l  coiij'r.-itiilatiou  when      to  contribute  from  the  income  towards  defray- 
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g  Ihe  cost  of  scientific  researches.  The 
>an1  of  trustees  consists  of  five  members : 
►r.  Ilenrv  P.  Bowditch,  chairman  ;  William 
ioot,  jun..  treasurer;  Prof.  E<lwar(l  C.  Pick- 
riog :  Gen.  Francis  A.  Walker;  and  Dr. 
Sharles  S.  Minot,  secretary.  It  was  consid- 
ited  im]>ortant  to  liave  as  great  a  variety  of 
nteresta  represented  as  possible,  and  this  is 
Cfomplishcd  bj-  the  association  of  the  above 
g«nlleraen. 

When  the  International  association  is  organ- 
ized (and  it  is  hoped  that  the  movement  will 
be  initiated  by  the  British  association  at  Aber- 
ilccn),  the  income  of  the  fund  will  presumably 
be  expended  under  tlie  direction  of  that  new 
usoclation  ;  until  then,  under  the  direction  of 
llie  Irniitees.    The  first  apiiropriation  will  prob- 
tU\  be  made  next  autumn,  when  several  hun- 
dred dollars  will    become  available.     At   the 
proper  time  a  circular  will  be  issued,  announ- 
cing llie  manner  in  whicli  applications  m.iy  he 
made.    As  it  is  desired  to  give  the  fund  an 
intemntional   character,  it  is  hoped   that  for- 
ei(fn  journals  will  copy  this  notice. 

Ill  conclusion,  I  wish  to  express  my  admira- 
tion fur  the  wisdom  shown  by  Mrs.  Thompson. 
It  in  certainly  verj-  remarkable  that  a  person 
not  (specially  versed  in  science,  nor  directly 
iut«n'»ted  in  any  of  its  branches  of  investiga- 
tion. «boiild  be  induced  by  a  desire  to  benefit 
li»r  fellows,  not  to  give  for  some  temiwrary 
iie«l,  liiit,  with  exceptional  insight,  to  give 
for  llie  development  of  the  very  sources  of 
progrftss.  The  same  sound  judgment  gov- 
«niod  licr  decision  as  to  the  conditions  of  her 
pft.  foril  is  difficult  to  foresee  anj-  probability 
''Well  Hill  render  this  endowment  futile.  Very 
ofttii  iLc  object  of  a  public  gift  is  determined 
^J  iW  (looor's  personal  interests.  I  believe 
Mti.  Thomj)son  was  governed  by  her  con\-ic- 
tiontjj  to  the  application  of  her  moiiej-  which 
would  do  most  good.  She  is  a  devout  person, 
■luJ^lnists  in  the  peaceful  union  of  true  religion 
mil  irnc  science. 

At  Ibi'ir  first  meeting  the  trustees  voted 
tniuiinioijsly  to  call  their  trust  '  The  Ei,iza- 
•"^i  Thompson  science  fund.' 

Ciiari.es  Seik'.wick  Minot. 


THOMAS  ALVA   EDISON. 


TtiouAs  Alva  Edison  was  bom  at  Milan, 
Erie  county,  Ohio,  on  the  11th  of  February', 
1847.  His  ancestors  on  his  father's  side  were 
of  Dutch  descent,  having  emigrated  from  Hol- 
lanil  to  the  United  .States  in  17.30.  His 
mother,  Jlary  Elliot  by  name,  though  a  native 
of  Massachusetts,  was  originally  of  Scotch 
parentage.  She  had  for  some  years  taught  in 
a  Canadian  high  school,  and  was  possessed  of 
an  excellent  education.  Under  her  careful 
training,  her  son,  in  the  almost  entire  absence 
of  the  ordinary  educational  privileges,  devel- 
oped very  early  a  fondness  for  books,  which 
became  almost  a  passion.  Before  he  was  ten 
years  old  he  had  read  not  only  Newton's 
*  Principia  '  and  Ure's  '  Dictionary,'  but  also 
Hume's  '  England,'  Gibbon's  'Rome,'  D'Au- 
bign^'s  '  Reformation,'  and  Burton's  '  Anato- 
my of  melancholy ; '  and  at  the  age  of  twelve 
he  undertook  the  task  of  reading  through  tlie 
public  library  of  Detroit  in  course,  becom- 
ing convinced,  after  w.iding  indiscriminately 
through  fifteen  feet  of  shelving,  that  it  would 
be  belter  for  him  to  make  a  selection  of  works 
upon  hia  favorite  subjects. 

In  1854  the  Edison  family  removed  to  Port 
Huron  in  Michigan,  and  a  few  years  later 
young  Edison  became  a  train-boy  on  the 
Grand-trunk  railway.  When  the  line  was 
completed  between  Port  Huron  and  Detroit, 
he  secured  the  exclusive  right  upon  it  as  news- 
agent. em])loyed  four  or  more  assistants,  fit- 
ted up  a  printing-office  in  the  baggage-car, 
and  issued  therefrom  a  weekly  journal  calle<l 
The  grand- trunk  herald.  While  thus  oc- 
cupied, he  became  interested  iu  lelegraiihy ; 
and  having,  at  the  risk  of  hia  own  life,  saved 
a  little  boy  from  being  crushed  under  the  tr.'iin, 
the  father,  a  station-master  upon  the  road,  as- 
sisted him  to  become  an  operator.  So  assidu- 
ously did  ho  apply  himself,  practising  often  the 
entire  uiglit,  that  at  the  end  of  five  months 
he  was  given  in  charge  the  telegraph- offlcH:  at 
Port  Huron. 

As  a  telegraph-operator  his  career  was  a 
checkered  one.  He  was  employed  chiefly 
for  night-work  in  positions  of  increasing  im- 
[wrtance,  until  finally  lie  reached  the  larger 
offices  of  Indianapolis  and  C'incinnati.  Every- 
where his  desite  for  information,  his  originality 
in  suggestion,  the  novelty  of  his  speculations, 
his  exemplarv  conduct,  and  his  uniform  good 
nature,  won  for  him  the  regard  and  esteem  of 
his  associates.  In  IMGl  he  went  to  Memphis 
as  a  government  ojierator  ;  and  thence  he  re- 
moved to  Louisville,  where  he  remained  two 
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years.  Here  he  wrote  and  printed  a  book 
on  electricity.  He  also  cxperimentefl  to  de- 
vise the  best  style  of  penmaiiBhip  fortelegrapli- 
oporators.  Belecliiig  finally  a  sligiil  backhand, 
with  regular  round  letters  apart  fn>m  each 
other,  and  nottihadcd.  nttainiiig  himself  by  its 
means  a  8|)ee<l  of  fort3--tive  words  a  niinnte. 
He  subsequently  operated  in  Cincinnati  again, 
and  in  IHQH  re- 


moved from  there 
to  Boston,  where 
he  was  put  in 
charge  of  a  heavy 
wire  to  New 
York. 

It  is  as  an  in- 
ventor, however, 
that  Edison  is 
best  known  in  the 
community.  His 
first  invention 
was  an  automatic 
telegraph-repeat- 
er, and  was  made 
in  18fi3,  while 
!\i\  operator  in 
I  nd  iunapoli  s. 
t  liough  it  was  not 
put  into  practical 
oiwratiou  until 
some  time  after- 
ward, at  Mem- 
l)hi8.  It  was 
while  operating 
at  this  latter 
place  that  the 
possibility  of 
(hii>le.\  transmis- 
sion occurred  to 
him.  And  al- 
though the  in- 
struments rcijiiir- 
ed  to  test  his 
uietliod  were  con- 
structed while  ho 
was  in  Cincinnati. 

it  was  not  until  lUTDtliat  llicy  wcrenctiiallytrietl 
upon  the  line.  Ou  reaching  Boaton.  he  found 
!iu  appreciative  friend  in  Mr.  Jlilliken.  under 
whose  active  encouragement  his  inventive  tjd- 
ent  rapidly  developed.  He  devised  a  dial  or 
indicating-telegraph  for  local  lines,  a  chemical- 
recorder  for  voting  purjioscs.  an<l  a  private 
line-printer,  experimenting  at  the  same  time, 
between  Boston  and  Portland,  on  vibratory 
telegraph-instruments. 

His  exi)criment  on  duplex  transmission  was 
made  between  New  York  ami  Rochester,  and 
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pix>ved  unsuccessful.  Peuniless  and  dislienrt- 
ened,  he  went  to  New  York  in  search  of  em- 
ployment. Chancing  to  be  in  the  office  of  the 
(iold  and  stock  wimpany  when  a  sc 
down  of  their  appiiratus  occurred,  i  ■ 
in  despnir,  allowed  Kdison.  then  unknown  to 
them,  to  try  his  skill  n|ion  it.  His  siicctM 
showed  his  ability,  and  he  was  at  once  given 

an  imix>rtatit  \>Q- 
^    J. ,  si  tion.      .Soou 

afterward  the 
Western  union 
telegraph  com- 
pany and  the 
(Jold  and  stock 
company  entcreil 
intoajoinl.igrw- 
ment  with  lv<li- 
son.  by  which  he 
bound  hinis(>ir  to 
give  them  ibt 
first  refusal  of  all 
his  inventioDi 
relating  to  teli-g- 
raphy.  There- 
u[K)n  he  opened 
;in  extensive  shog^ 
>'.-^  at  Newark. 
,'■  entered  u|X)i 
ix-riotl  of  exp<*n— 
mentation  an«J 
invention.  Hor^ 
he  toiled  anhiou^ 
ly  by  day  and  b^' 
night,  having 
upon  his  hand*  »-1 
one  time,  it  i* 
said,  no  less  llia*^ 
forty-five  ditfci 
cut  inventions 
:iiid  itnprovt* 
ments  in  proccafc^ 
of  developing 
The  const 
strain  tlius 
U|x>ii  him  ov 
taxed  his  strength.  He  gave  up  ni.-^nurncUi  »"- 
ing  altogether,  an<l  in  IHTii  removed  to  MmiI«^ 
Park,  where  he  built  and  equipped  an  ex|>«r»- 
mentul  laboratory,  and  devoted  himself  eDtircl> 
to  investigation.  From  this  laboratory  most  o' 
the  inventions  have  issued  which  have  msd* 
Kdison  so  well  known. 

Up  to  the  present  time.  Edison  has 
out  in  this  country  about  four  hundred  pulei 
—  a  fact  wliicli   shows  most  clearly  the  proli 
character  of  his  mind.     Of  these,  not  for  ' 
one-fourth  relate  to  telegraphy.  —  chemical. 
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totTiHtic,  acouslic.  iluplex,  quadruplex,  sextii- 
plcx,  i)rinling.  lire-alarm,  district,  and  domes- 
tic ;  al>out  the  same  number  have  reference 
10  electric-lighting  ;  while  the  remainder  refer 
to  the  toleplione,  the  electric  transmission  of 
power,  the  electric  pen,  and  other  miscellane- 
ous inventions.  Among  all  these,  perhaps  the 
tnosi  remarkaltle  are  the  quadruples  telegraph, 
by  which  two  messages  may  be  sent  simulta- 
neously in  opposite  directions  from  each  end 
of  the  line ;  the  automatic  telegraph,  which 
can  transmit  a  thousand  words  a  minute ;  the 
motogiapli  relay  :  the  carbon  telephone  ;  the 
Ekiisou  system  of  electric-b'ghting  b_v  incandes- 
cence ;  and  the  Edison  electric  railway. 

Besides  his  inventive  talent.  Kdison  pos- 
sesses marke<l  ability  as  nu  investigator.  He 
discovered  iiide|)endently  the  variation  in  re- 
sistance pro<luced  in  semi-conductors  by  press- 
ure ;  utilising  afterward  this  fact  in  the 
oonstruction  of  his  transmitting  telephone,  his 
tasimeter,  and  his  telephone  relay.  lie  first 
observe<l  the  curious  fact  that  the  passage  of 
an  electric  cuirent  between  a  metallic  and  a 
moist  serai-conducting  surface  varies  the  fric- 
tion between  these  surfaces,  —  a  phenomenon 
supimsed  at  first  to  be  electrolytic,  though  now 
l)olieved  to  be  electro-capillary.  This  fact  he 
at  once  applied  to  practical  use  in  the  raoto- 
graph  relay  and  the  loud-speaking  telephone. 
While  ex|)eriraentiug  with  platinum  for  the 
purposes  of  electric-lighting,  he  observed  that 
lliis  metal  occluded  an  enormous  amount  of 
gns.  and  noted  the  remarkable  fact  that  the 
riising-point  of  the  metal  rose  as  this  gas  was 
expelled ;  so  that  a  platinum  coil,  after  long- 
ooDtinned  treatment  at  a  high  temperature  in  a 
vacuum,  could  be  made  to  give  many  times  as 
much  light  as  a  coil  of  the  untreated  metal. 
Hence  he  propounde<l  the  theory  that  the  an- 
nealing process  consists  in  the  expulsion  of 
the  occluded  gases  by  heat,  thus  leaving  the 
metal  more  or  less  porous,  and  therefore  soft 
aud  lle.\ible.  The  various  phenomena  which 
be  has  ob8en-e<l  in  his  incandescent  lamps  are 
of  great  scientific  interest.  In  the  first  place, 
thefi!  lamps  are  of  exceptional  cHiciency  as 
condcnsenn.  In  the  second,  the  C'rookes  elTect 
IS  very  marked  in  them,  and  is  equally  curi- 
ous, whether  we  explain  it  on  Ivdlund's  as- 
sumption that  a  vacuum  is  a  conductor,  or  on 
the  more  probable  hyiwthesis  of  Rowland, 
trieal  transference  by  convection.  More 
rising  still,  perhaps,  is  the  fact  of  the 
fevly  passage  of  the  current  through  the  glass 
of  these  Intiips,  n*  proved  by  him,  even  at  the 
b.i  <  is  not  lieatcd. 

••  lies,  however,  that  of  the 


phonograph  has  undoubtedly  given  him  the 
widest  general  reputation,  The  extreme  sim- 
plicit}-  of  the  apparatus  by  which  the  tones  of 
the  human  voice  could  be  recoi-dod,  and  after- 
wards faithfully  reproduced,  excite<l  great  in- 
terest, not  only  among  the  masses,  but  also  in 
scientific  circles,  since  it  promise*!  to  be  a 
valuable  instrument  for  the  investigation  of 
niticulatc  speech.  His  latest  contribution  to 
science,  a  photometer  containing  an  accurate 
standard  of  light,  bids  fair  to  add  equally  to  his 
well-earned  reputation.  These  facts,  among 
others  that  might  be  mentioned,  are  quite  suffi- 
cient to  show  Edison's  acuteness  as  an  original 
observer,  and  to  establish  his  capability  in  the 
direction  of  independent  research.  It  is  much 
to  be  regretted  that  want  of  time,  and  a  de- 
cided distaste  for  the  manual  labor  of  putting 
his  thoughts  upon  paper,  has  prevented  him 
hitherto  from  placing  his  discoveries  on  pei-ma- 
nent  record. 

The  exhibit  made  by  Kdison  in  I81SI  at  the 
Electrical  exhibition  in  Paris  was  a  most 
interesting  one.  t)u  both  sides  of  the  ocean 
he  had  been  severely  criticised,  and  nflen 
abuseii.  for  views  held  to  be  chimerical  and 
absurd.  At  very  considerable  trouble  and 
expense,  therefore,  he  prepared  an  elaborate 
collection  of  apparatus  illustrating  his  inven- 
tions, including  many  articles  of  great  historic 
value,  and  sent  them  to  Paris,  in  order,  as  he 
said,  to  prove  whether  or  not  he  had  made 
original  discoveries  an(i  inventions.  The  ex- 
treme ingenuity  of  these  devices,  the  thorough 
knowledge  of  scientific  principles  everywhere 
shown  in  them,  and  the  great  electrical  and 
mechanical  skill  evident  in  their  construction, 
won  for  him,  unsolicited,  the  most  complimcn- 
tarj'  encomiums,  and  secured  without  o|)iX)- 
sition  the  highest  award  within  the  gift  of  the 
.jury. 

In  jjcrson,  Edison  is  of  medium  height, 
rather  stout,  an<l  quite  informal  in  manner. 
His  face  is  clean-shaven  ;  his  hair  dark,  with 
here  and  there  a  tinge  of  gray  ;  and  his  eyes 
brown,  deep-set,  but  sharp  and  clear.  A 
slight  deafness  gives  him  a  rather  absent,  and 
sometimes  listless  air,  which  disappears  at 
once,  as  soon  as  he  becomes  interested  in 
conversation.  In  his  experimentation  he  is 
minute  and  painstaking,  noting  carefully  the 
phenomena  he  is  investigating,  and  recording 
accurately  the  results.  Moreover,  he  is  not 
only  quick  to  observe  facts,  but  prompt  to 
detect  their  practical  importance,  ond  ready 
to  seize  upon  such  of  them  as  may  serve  as 
the  basis  of  an  invention.  His  motie  of  living 
is  extreuielv  simple.     In  his  mannere  and  way 
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of  life,  he  is  far  removed  from  any  tiling 
approaching  assumption  or  conventionality. 
His  disposition  is  amiable  and  retiring.  He 
is  now  in  the  full  vigor  of  health,  and,  at  the 
age  of  thirty-eight,  finds  himself  in  posses- 
sion of  a  well-earned  and  solid  reputation. 
Should  that  long  life  —  which  seems  to  be  n 
legacy  in  his  family — be  vouchsafed  to  him, 
very  much  more  of  discovery  and  invention 
may  be  looked  for  from  him  as  the  result  of 
his  matiirer  thought  and  larger  experience. 


THE    ELECTRIC    liAIUVAY    IN    NJ:W 
YORK. 

For  several  years  past,  the  question  of  run- 
ning the  New- York  elevated  railroads  by  eleo- 
tricily  has  been  agitated.  This  culminated  in 
a  meeting  held  in  New-York  City  on  the  18lh 
of  November,  1884,  at  which  were  present 
representatives  of  the  Edison,  Daft,  F'ield, 
.Siemens,  Brush,  and  Bently-Knight  electric 
railways,  and  also  of  the  New- York  elevated 
railway.  At  this,  and  five  subsequent  meet- 
ings, it  was  decided  to  test  each  i*ystem  of 
applying  cloctrieily  as  a  motive  power  for  rail- 
ways upon  a  certain  portion  of  the  elevat«l 
road.  To  pass  judgment  as  to  the  relative 
values  of  the  various  .systems,  the  following 
gentlemen  were  apixiinted  to  form  a  board 
of  arbitrators:  .Sir  William  Thomson,  I'rof. 
Charles  R.  Cross,  George  U.  Roberts,  James 
H.  Rutter,  and  Robert  Harris.  It  was,  more- 
over, decided  to  finish  the  test,  if  possible, 
within  ninety  <lay8.  This  time  has  long  since 
elapsed,  and  the  waiting  public  have  heard  no 
report. 

During  this  time,  however,  a  vast  amount 
of  work  has  been  done,  and  great  diflSculties 
surmonntod.  The  great  delays  have  been  oc- 
casioned by  the  mechanical  apiilication  of  the 
electric-inotiir  to  the  heavy  and  quickly  mov- 
ing trains.  In  the  various  systems  to  be 
tested,  a  third  rail  will  tx;  employed  ;  and  the 
laying  of  this,  combined  with  its  proprT  insu- 
lation, has  consumed  a  vast  amount  of  time. 

In  spite  of  all  <lifficulties,  the  Daft  company 
have  completed  their  preparations,  and  are 
ready  to  start.  As  in  other  systems,  tiio  elec- 
tric circuit  is  made  from  the  d3-namo  to  the 
central  rail,  through  the  collector  to  the  motor, 
thence  to  the  wheels  and  rails,  and  back  to 
the  dynamo.  This  company  have  laid  their 
third  rail  upon  the  Ninth-avenue  line,  com- 
mencing at  14th  Street.  This  rail  is  insulated 
by  the  Daft  patent  insulator,  which  prevents 
water  from  making  a  connection  from  rail  to 


sleeper,  thus    insuring  good    insulation 
we.ithers.     The   road  is  further  equipi>ed 
completing  the  electrical  contacts  at  the  joij 
of  the  outer  rails. 

At  the  end  of  this  line  the  company  h^ 
located    their    central    station.      They 
placed  in  position  a  large  William  Wright  ( 
gine,  with  the  necessary  boilers  and  shafli] 
Two  fifty- horsc-iMJWcr  Daft  dynamos  are 
in  position,  and,  later,  a  third  will  be  erec 
to  relieve  the  others,  in  case  of  accident, 
wires  are  carried  from  the  station  to  the  i 
through  the  streets  u|>on  {xileB. 

The  motor.  Benjamin  Franklin,  has  been  ' 
some  weeks  finished,  and  has  been  thoroughly 
tested.  The  motor  is  fourteen  feet  si.x  inches 
long,  and  six  feet  nine  inches  wide,  and 
weighs  nine  tons.  The  schematic  drawing 
(fig.  1.)  will  show  the  manner  in  which  the 
motor  is  arranged.  No  attempt  is  made  here 
to  reproduce  the  proportions  of  the  Benjamin 
Franklin.     Une  of  the  largest-sized  Daft  mo- 


tors J/J/,  is  mounted  upon  the  truck  FF. 
motor  is  hung  so  that  it  turns  about  JVna 
axis.    The  other  end  is  supported  by  the  sci 
H.     The  mnxiraum  capacity  of  this  motor 
three  hundred  ampi^res,  with  an  eleetro-moti 
force    of    a    hundred    and    eighty-five    voll 
The  power  is  transmitted  from  the  motor  to 
the  wheels  by  the  grooved  friction-gearinS  '' 
and  DD.     1'  is  keyed  to  tho  armature  shnfti 
and  DD  to  the  drive-wheel  shaft.      The  !!««'?* 
of  the   drive-wheel,    on   the   farther   side.   " 
shown  at  IF.     These  gears  arc  duplicated  *•" 
the  other  side  of  the  motor.     The  aniuunt-  ''J 
pressure  upon  the  friction-gears  is  regulft^" 
by  the  screw  H.     This  screw  is  also  a<lv«')" 
tageous  in  case  of  repairs,  for  by  means  cjf  '^ 
the   motor  may  be  tnoved  completely  oir    ''^ 
friction  bearings.     The  support  iV.  of  one  ^"i, 
of  the  motor,  is  cushioned  with  heavy  stri 
rubber,  as  is  also  the  cap  T.  n\\on  wtiich 
screw  rests.       The  trucks  are  likewise  c 
iuncd,  thus  allowing  freedom  of  motion  in 
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ilirection,  ami  insuring  perfect  accommoilation, 
on  the  part  of  the  motor,  to  any  irregularities 
in  the  roml-lieil. 

The  conMoi-tiiin  with  the  middle  rail  is  made 
by  moans  of  a  heavy  bronze  wheel  fourteen 
inches  in  (tinmeler  H.  Tiiis  being  fasteue<l  to 
nn  arm.  may  be  raised  or  lowered,  thus  allowing 
disconlinuiiies  in  the  central  rail,  of  ■whicli 
tbiTC  are  several  in  the  Ninlh-avonnc  line,  to 
be  safely  passwl.  The  wiring  is  all  underneath 
the  frame,  and  is  enclosed  in  wooden  sheath- 
ing. The  device  for  controlling  the  motor  is 
placed  at  the  end  of  the  cab  at  E.  This  is  a 
device  of  sliding  contacts,  worked  by  a  handle 
similar  to  the  throttle  in  the  locoraotivc-cab, 
which  raises  or  lowei-s  the  resistance  in  the 
field-magnet  circuit,  thus  varying  the  amount 
of  current,  ami  consequently  the  strength  of 
field  and  speed  of  motor.  There  is  also  u 
complete  cut-out  in  cinuiit.  The  motor  is  thus 
under  complete  control,  it  being  possible  to 
run  fast  or  slow.  The  motor  may  he  stopjH'd 
either  by  the  cut-out,  or  by  lifting  the  contact- 
wheel.  The  system  is  further  i)rovi(led  with 
an  automatic  cut-out,  which  breaks  the  circuit 
when  the  current  reaches  a  certain  strength, 
at  the  same  time  ringing  a  bell  at  the  central 
station,  warning  the  engineer  at  the  central 
station  that  there  is  trouble  on  the  road. 

The  reversing-gcar  is  simply  four  brushes 
connected  by  suitable  links,  so  that  a  move- 
ment in  one  direction  applies  one  pair  of 
tirnshes.  while  a  movement  in  the  other  applies 
the  opposite  pjiir.  In  the  motor  Benjamin 
Kratiklin,  the  oi-dinary  hand-brake  will  be 
employed ;  but  later,  some  form  of  air  or 
electric  brake  will  be  used.  This  motor  is  a 
very  substantial  all'air,  as  its  weight  (nine 
tOD«)  would  show.  The  e.\i>erimenl8  will  bo 
perfonned  as  soon  as  .Mr.  Daft  is  at  leisure 
to  commence  them. 

Tlie  H<lison  and  Field  companies  have  com- 
bined, and  are  preparing  to  test  their  system 
ti|x')n  the  .Second-avenue  line.  The  length  of 
this  line  from  Chatham  street  to  llarlcm  is 
7.44  miles,  only  part  of  which,  however,  will 
l>c  traverse^l  by  the  electric  railway.  Although 
this  company  have  not  brought  their  work  so 
near  completion  tis  the  Daft  comi)any,  still 
they  have  done  a  deal  of  hard  work.  They 
have  located  their  (central  station  upon  24th 
Suvot.  and  have  provide<l  there  a  two  hundred 
and  fifty  horse-power  VVhitehill  <&  Smith  en- 
gine, with  the  necessary  boilers  and  shafting. 
The  E4lisnn  dynamos  have  not  yet  been  set  in 
|io«iilion.  nor  has  anj'  wiring  lieen  done. 

I      ■  -leni.  the  cenlral  rail  has  to  be  very 

ran  -ulated  on  account  nf  the  compara- 


tively high  electro-motive  force  employed  (some 
six  hundred  volts).  To  this  end,  the  rails  will 
be  insulated  by  resting  upon  glass  shoes,  which 
will  be  protected  from  the  jar  of  passing  trains 
by  a  thin  strii)  of  rubber.  As  the  glass  shoes 
have  not  been  delivered,  the  rails  have  not 
been  laid. 

The  work  u|X)n  the  motor  ha.s  progressetl 
.slowly  on  account  of  the  many  dillicultics 
offered.  The  original  arrangement  showu  in 
the  JVeto-  yorfc  world,  April  20,  18S5,  has  given 
way  to  several  newer  forms  suggested  by  it. 
The  latest  form,  and  the  one  to  be  completed, 
is  shown  in  the  schematic  drawing  (fig.  -'). 

In  this  system,  every  truck  will  be  provided 
with  a  motor,  thus  making  every  earindepend- 


Fio. ; 


ent. 


In  fig.  2,  A  is  the  bottom  of  the  car,  T 
is  the  ordiifitry  railway  truck  used  upon  any 
car.  To  apply  the  motor,  the  truck  is  pro- 
longed to  By  and  is  supported  by  the  spring  S. 
This  spring  is  hung  from  a  roller  capable  of 
side  motion,  thus  allowing  the  truck  to  accom- 
modate itself  to  curves.  The  motor  used  is  a 
cora[MJiind-wound  Siemens,  and  is  so  designed 
that,  with  an  external  electro-motive  force  of 
sis  hundred  volts,  it  will  revolve  at  a  constant 
speecl  of  sis  hundred  revolutions  per  minute. 
The  ix)wer  is  transmitted  from  the  armature  to 
the  pulley  C  by  means  of  a  Weston  friction- 
clutch.  This  friction-clutch  IV  is  worked  by  a 
wheel  similar  to  the  ordinary  lirake-wheel,  one 
wheel  working  both  friction-dutches  of  one 
truck.  The  power  is  transmitte<l  from  the 
])ullev  C  to  the  pulley  /',  keyed  to  the  axle  of 
the  driving-wheels  by  means  of  a  heavy  leather 
l)elt  of  peculiar  construction.  In  order  to  ob- 
tain more  bearing-surface  for  the  belt,  it  is 
carried  around  the  pulley  B.  This  same  ar- 
rangement is  reproduceil  on  the  other  side  of 
the  truck. 

The  motor  itself  is  movable,  so  that  the  ten- 
sion of  the  belt  may  l)e  varied  at  will.  The 
contact  with  the  middle  rail  is  ma<le  by  means 
of  brushes  sliding  u[)on  it.  The  brushes  are 
mounted  on  the  ends  of  a  bar  which  prevents 
their  dropping  down  when  another  road  is 
passed,  and  thus  short  circuiting  the  track. 
The  brushes  are  held  in  position  by  springs 
which  allow  them  to  turn,  and  thus  insures  a 
drat;  of  the  brushes  at  all  times,  instead  of 
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n  ptisli.  thus  allowing  the  joints  in  tlic  rails  to 
be  sinoothh-  passed.  The  reversing  is  accom- 
plished as  in  the  Dafl,  by  emploj-ing  an  extra 
pair  of  brushes.  The  speeil  of  "the  car  will  be 
controlled  bv  the  friction -brake,  the  motor 
running  constantly  at  a  uniform  speed.  The 
Eamcs  vacnum  brake  will  l)e  employed,  the 
pump  of  which  will  be  run  liy  the  motor. 

It  will  be  seen  from  the  above,  that  the  Kdi- 
son-Field  combination  are  working  upon  a  new 
principle.  This  system  will  have  many  advan- 
tages peculiar  to  itself.  Kach  car  will  Iw 
indci)endent,  and  the  cars  composing  the  train 
will  start  off  simultaneously,  thus  relieving  the 
elevated  structure  of  the  great  strain  caused 
by  the  locomotive  when  starting.  The  con- 
stantly revolving  armature,  on  account  of  its 
high  sp<'ed.  and  consquently  great  momentnm, 
will  hclj)  stsirt  the  train,  thus  relieving  the 
engine  at  the  <'entral  station  of  sudden  and 
great  strains.  As  the  load  on  the  car  increases, 
the  traction  likewise  increases.  The  weight, 
moreover,  of  a  train  of  this  kind,  is  more  evenly 
distributed  than  in  one  moved  by  a  locomotive. 

The  electric  motor,  in  general,  possesses 
advantages  which  are  of  special  tiilue  on  an 
elevated  road.  It  is  ix>ssible  to  balance  an 
electric  motor,  thus  n;lieving  the  structure  of 
the  constant  vibration  caused  by  the  (juickly- 
nioving  locomotive.  Its  freedom  from  dust 
and  smoke,  as  well  as  its  economy,  insure  its 
immediate  introcluction. 

Although  the  progress  in  intro<lucing  the 
electric  motor  on  the  New-York  elevated  rail- 
way has  not  been  so  rapid  as  had  been  antici- 
pated by  enthusiasts,  still  the  progress  has 
been  steady,  and  in  the  right  direction.  It  is, 
l)crhaps,  remarkable,  that  more  companies  have 
not  commenced  operations ;  but  when  the  mag- 
nitude of  the  task  is  realized,  and  the  patents 
held  by  a  few  parties  are  in8i>ected.  the  reason 
is  seen.  However,  several  other  c-ompanies  in- 
tend to  commence  operations  in  the  immediate 
future,  the  plans  of  which  are  now  maturing. 

F.  A.  PlCKEltVEI,!.. 


A  SCHOOL  FOR  ELECTRICAL  ENGI- 
NEERING IN  BOSTON. 

The  wonderfully  rapid  advances  which  have 
been  made  during  the  past  fifteen  years  in  the 
technical  applications  of  electricity  have  taken 
Ijlace  at  so  swift  a  rate,  that  the  jirogress  of  in- 
vention has  frequently  been  such  as  to  outstrip 
the  technical  knowledge  necessary  to  apply 
its  results  successfully  and  economically  on  a 
commercial  scale.     Within    the    (wriod  men- 


tioned, the  arts  of  (|uadruplex  ami  multiple 
telegraphj-,  telephony,  electric  lighting  on  a 
large  scale,  and  the  electrical  transmission  and 
distribution  of  {lower,  have  come  into  being, 
while  an  enormous  extension  has  taken  place 
in  many  of  those  branches  which,  like  ordinary 
land  and  submarine  telegraphy,  have  been 
practically  successftil  for  a  longer  time.  And 
almost  simultaneous!}'  with  this  development 
of  the  practical  applications  of  electricity,  and 
largely  on  account  of  it.  has  come  a  corre- 
spondingly rapid  and  important  development 
in  electrical  theory,  and  in  the  construction  of 
accurate  instruments  for  electrical  measure- 
ment; so  that  engineers  with  an  electrical 
training  limited  to  the  small  amount  which,  until 
recently,  was  all  that  could  be  obtainc<I  in  our 
colleges  and  scientific  schools,  have  found 
themselves  ill  prepared  to  deal  with  the  prob- 
lems forced  upon  their  consideration.  In  fact, 
a  new  profession,  that  of  electrical  engineer- 
ing, had  suddenly  opened,  and  neither  the  civil 
nor  mechanical  engineer  was  well  prepai-ed  to 
pursue  it. 

ITp  to  the  summer  of  1882,  no  adequate  pro- 
vision ajipears  to  have  been  made  by  oiir  scien- 
tific schools  for  the  technical  training  of  young 
men  desiring  to  enter  this  profession ;  but  at 
that  time  the  Massachusetts  institute  of  tech- 
nology, recognizing  the  need  of  such  instruc- 
tion, decided  to  establish  a  course  leading  to  a 
degree  in  electrical  engineering.  This  course 
has  gradually  been  brought  to  a  state  of  com- 
pleteness, until  at  the  present  time,  besides  a 
few  who  have  verj-  I'ecently  graduated,  thero 
arc  about  fiflj'  students  who  are  pursuing  it. 

The  course  requires  four  3'ear8  for  its  com- 
pletion. During  the  first  year  the  time  of  the 
student  is  occupied  with  general  pre|)aratory 
studies  in  mathematics,  chemistry,  drawing, 
and  the  modern  languages;  and  no  one  is 
allowed  to  enter  upon  any  of  the  professional 
work  of  the  later  years  who  has  not  done  very 
creditably  in  the  two  first-mentioned  studies. 
The  professional  work,  which  extends  through 
the  three  remaining  years,  is  based  upon  a 
thorough  study  of  general  physics,  mathemat- 
ics, and  mechanical  engineering.  The  theory 
of  electricity-,  and  practice  in  electrical  meas- 
urements, are  pursued  simultaneously  in  the 
lecture-room  and  laboratory,  the  student  learn- 
ing the  use  of  the  different  forms  of  apparatus 
ordinarily  used  in  electrical  testing.  A  knowl- 
edge of  the  calculus,  and  of  analytical  and  ap- 
plied mechanics,  is  assumed  in  the  professional 
studies  of  the  course ;  and  works  of  reference, 
or,  if  desirable,  text-books  written  in  French 
and  Gcrm.an,  are  fteely  used.     A  verj*  con- 


ij^VOVMT  31,  IIS9J.] 


SCIENCE. 


151 


>Atd«ntblc  poriion  of  time  is  given  to  certain 
••mnchcu  of  incclianical  engineering ;  so  that. 
liy  hi*  work  in  the  laboratory  of  nieciianieal 
engineering,  the  student  brconies  familiar  with 
Uie  theory  ami  practice  of  tlie  steam-engine 
and  other  motors,  and  acquires  skill  in  the 
use  of  the  indicator  and  the  diflerent  forms  of 
dj'namomcter,  and  also  takes  part  in  numerous 
boiler  and  engine  tests.  He  thus  gains  a  knowl- 
ttlge,  which,  in  case  he  enters  ii[)on  any  appli- 
cation of  dynamo-electric  machinery,  will  be 
very  itnporlimt  to  him. 

Throughout  the  last  year  an  extended  course 
of  leetun-s  is  given  upon  the  technical  ap()lica- 
lions  of  electricity,  in  which  the  theory  and 
jjracticc  of  telegraphy,  both  land  and  sub- 
marine, telephony,  electric  lighting,  and  the 
electrical  transmission  of  power,  are  discussed. 
Id  order  to  add  to  the  value  of  this  course, 
the  lectures  and  Itiboratorv'  exercises  given  by 
the  regular  teachers  of  the  school  are  8U|)ple- 
incnteil  by  instruction  from  various  gentlemen 
who  are  professionally  engixged  in  the  practi- 
cal development  of  electrical  science,  who  give 
<t>urses  of  lectures,  or  single  lectures,  upon 
special  subjects  ;  so  that  the  student  has  the 
op|)ortanity  of  learning  e.vactlj*  what  is  con- 
Milered  as  goo<l  practice  among  those  actually 
employed  in  the  profession  which  he  has 
chosen. 

In  any  course  of  this  nature,  very  much 
«le|>ends  »\x)n  the  facilities  which  are  furnished 
in  the  way  of  instruments  for  precise  mc.isurc- 
rocnt.  The  iin|>ortauce  of  a  proper  supply  of 
such  apparatus  has  been  recognized  ;  and  the 
Kogers  lulKjratory  of  physics,  in  which  the  ex- 
perimental electrical  work  is  carried  on,  is  well 
Bupplicd  with  the  necessary  facilities.  For 
line-testing,  the  student  has  access  to  actual 
telegraph-lines,  and  learns  the  methods  of 
working  most  suitable  for  such  purposes.  Also 
an  ex|>eriniental  stud}'  is  made  of  dynamo- 
clcctric  machinery,  electrical  motors,  electric 
iliiiminnting  api)aratus,  and  other  similar  appli- 
anoea.  The  .student  is  further  required  to  under- 
take a  certain  amount  of  work  of  an  original 
nature,  ami  is  thus  stimnlaterl  to  enter  upon 
•cientifie  research.  A  well-selected  reference 
library,  containing  most  of  the  physical  and 
elrical  journals,  together  with  the  leading 
is  on  these  subjects,  is  accessible  at  all 
lines. 

The  aim  of  the  course,  as  a  whole,  is  to  give 

I  mo  eilncation  in  which  theory  and  practice  shall 
t-fannrl  in  hand.     The  pui)il  is  taught,  that,  as 
act'  a<ivnncpH,   the  two  become   more  and 

rrohre  closely  allied  ;  so  that   his    professional 

latjc<i"i'<  will  be  most  probable,  if.  to  as  thorough 


a  knowlege  of  theory  as  ho  cjin  acquire  in  the 
four  years  of  his  undergraduate  study,  he  adds 
a  large  amount  of  practice  in  the  application 
of  his  theoretical  knowledge  to  the  solution  of 
the  problems  with  which  the  electrical  engineers 
of  the  present  time  are  especially  concerned. 
And  an  attempt,  at  least,  is  made  to  give  him 
such  a  prelimin.iry  training,  that  he  will  find 
himself  well  furnished  with  the  necessary  knowl- 
edge to  continue  his  studies  bj'  himself,  as 
opiwrtunity  may  afterwards  be  ftirnished.  or 
occasion  require. 


ELECTRICAL 


MEASURING 
ME  NTS. 


INSTRU- 


KoR  ihe  quantitative  determiimtion  of  an  eleclrical 
current,  any  one  of  its  effect*  may  be  employed,  the 
law  of  wliich  is  known ;  unci  the  choice  of  the  effect 
to  be  utilized  in  the  const rurtlon  of  n  ineitiiurinK 
instnimenl  will  be  influeni-ed  by  different  considera- 
tions in  different  cases.  The  requirements  i>f  the 
practical  uses  of  electricity  necessitate,  in  geiierHl, 
instrumenti  capable  of  measuring  currents  of  ftre.il 
strength,  varyin?  through  a  wide  range.  The  instru- 
ments must  unite  the  characteristics  of  coinpiielness 
and  portjjitiiity  with  simplicity  of  mechanism  and 
manipulation,  thus  excluding  many  of  the  nietlioils 
available  in  tlie  pennanent  physical  laboratory.  The 
devices  which  have  been  employed  are  so  various, 
and  the  forms  of  apparatus  so  manifold,  that  a  mere 
catalogue  of  them  would  reach  beyond  the  proper 
limits  of  an  article.  As  they  naturally  fall  into  a 
comparatively  small  nimiber  of  gn>up«.  however,  the 
leading  characters  of  certain  typical  forms  may  be 
Indicated  within  a  moderate  compa.«s.  and  the  merits 
or  defects  of  some  of  the  more  prominent  pointed 
out. 

The  most  common  and  obvious  method  of  meas- 
uring an  electric.il  current  depends  upon  the  deflec- 
tion of  a  magnetic  needle  by  the  curretit  Itself.  The 
simplest  arrangement  would  1>e  to  use  a  straight 
vertical  wire  situatetl  in  the  meridian  of  a  very  short 
magrietic  needle,  and  at  a  moderate  distance  from  it. 
Within  certain  limits  of  approximation,  the  tangent 
of  the  angle  of  deflection  is  proportional  to  the  cur- 
rent strength.  If  the  distance  of  the  needle  from 
the  wire  is  m.ide  variable,  an  empirical  scale  can  be 
experimentally  formed,  from  which,  in  subsequent 
use.  the  current  strength  may  at  once  be  known  from 
a  single  observation  of  deflection,  tlie  horizontal 
component  of  the  earth's  magnetism  being  supposed 
invariable,  or  Its  variation  det<?nnine<l  and  allowed 
for  in  the  reduction.  In  a  perm.vient  installation, 
such  a  plan  would  be  feasible,  and  capable  of  giving 
useful  results.  But  It  Involves  some  practical  difficul- 
ties, the  most  prominent  of  which  are  the  consider- 
able length  which  must  tie  given  to  the  wire,  and  the 
fact  that  the  wires  bringing  the  current  to  the  vertical 
portion  of   the  circuit  would  t'  produce   a 

disturblii'^  effect  upon  the  nee  particular 
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(1t«po8i(Ioni  were  nia<le  to  render  them  inopt^rntlve. 
The  chief  rccoininendatioii  of  this  method  l«,  thai  its 
mcchnnicnl  execution  i^  so  extremely  simple  as  to  be 
williiii  tlie  re.ich  of  even  an  (inhkilleil  mechaaician. 
Of  iMiirjc  (his  contrivance  entirely  fails  to  meet  the 
reijiilBite  of  |K)rtahility. 

If  the  roiiiliiclini;  rironit  Is  bent  into  a  circle,  and 
the  needle  placed  at  its  ceiilrc,  we  have  the  Ungent 
palvanomeler,  wlilcli  may  lie  regarded  ns  Ihe  funda- 
mental type  nmonx  electrical  measuring  inslninicnls. 
As  in  this  ea'-e.  the  langcnt  of  the  angle  of  detlectioii 
is  proporlioniil  to  the  current  urength;  «ilh  a  iireat 
Increase  In  llie  magnitude  of  ihe  Islter,  llic  angle 
becomes  loo  large  fur  accurate  measureiuent,  owing 
lo  tlic  rapid  variation  of  the  tangent  for  large  angles. 
This  difficulty  can  he  obviateil  by  iiiere.ising  the  ra- 
dius of  ihn  riri'le;  but  the  instrument  then  becomes 
gigantic  anil  unwieldy,  and  Is  no  longer  portalile. 
Increasing  the  strength  of  the  magnetic  field  Is  an- 
other remedy;  and  anotlicr still  is  found  in  increasing 
the  distance  of  the  needle  from  the  circle  upon  a 
scale  calculated  from  the  theory  of  the  instrument, 
and  veritied  or  corrected  experimentally. 

The  lai-t  two  devices  are  employed  in  Thomson's 
current  galvanometer  and  potential  galvanometer. 
In  these,  the  coil  i.«  made  of  comparatively  small  di- 
mensions, as  is  I  lie  whole  instrument,  rendering  it 
very  porl.iUlp  and  convenipnl  to  use.  A  semicircu- 
lar magnet  pLiced  over  ilie  coil  gives  a  very  intense 
magnetic  field,  ilintliiishiiig  Ihe  deflection  of  the  nee- 
dle U<  ii  suitable  value  when  powerful  currents  are 
used;  while  the  couipa.*8-bo\  can  be  moved  away 
from  the  coil  along  a  graduated  scale.  These  ar- 
rnugeinents  give  the  instrument*  great  range  in  their 
indications;  hulas  the  intensity  of  the  curved  mag- 
net is  ea-ily  affected,  they  reipiire  constant  veriHca- 
tlon.  In  a  laboratory  tills  is  very  easy,  and  Ihe 
apparatus  is  admirably  suited  fpr  a  variety  of  appli- 
cations; but  lis  delicacy,  and  the  need  of  constant 
oversiglit,  render  it  unsuited  for  rougher  work. 

Various  other  metlnids  may  be  resorted  to  for  in- 
creasing the  range  of  the  tangent  galvanometer. 
Shunting  is  a  practical  and  useful  device,  if  care  is 
taken  that  tlie  sliunt  is  so  placed,  or  so  far  removed, 
as  not  by  itself  to  deflect  the  needle,  or  affect  the 
inlen-ity  of  its  field.  The  current  may  be  passed 
through  another  parallel  circuit  of  smaller  radius,  so 
that  only  a  diflerenliiil  etTect  is  produced  upon  the 
needle  by  the  two  portioiK  of  the  circuit,  as  liiis  lieen 
done  by  UrseUett.  Or  the  coil  may  l>e  made  to  turn 
about  a  iiin  iziintal  axis,  as  in  the  cosine  galvanoiiieter 
of  Trowbridge,  re  invented  later  by  Obacli. 

As  in  all  these  instrument?,  the  effect  upon  the 
needle  is  depemlent  upon  the  intensity  of  tiie  mag- 
netic field;  and  this  is  usually  that  of  the  horizontal 
compiinenl  <<(  tlie  terrestrial  nia^nclisui:  the  varia- 
tion in  lliis  may  occa-iou  considerable  errors  unless 
its  value  is  con>tantly  and  accur.ately  known:  and 
there  is  also  the  liability  to  Ihe  intrusion  of  foreign 
magnetic  forces  rmiii  the  cireiiits  and  m:iguelic 
masses  in  the  neighborhood,  a  cause  of  error  which 
is  by  no  means  imaginary  in  practical  cases. 

A  second  cla^s  of  instruments  dispenses  with  the 


needle,  and  utilizes  the  action  of  a  tixeu  i-irrini  upon 
a  movable  one,  which  is  traversed  either  by  the  miin 
current,  or  a  Minuted  imrtion  of  it,  or  an  iiidepenilfnt 
current  which  can  \h>  varied  or  controlled.     One  oC 
the  simple"!   forms  consists  of  two  circular  |>Anil|sl 
circuits,  either  single,  or  consisting  uf  many  turM, 
one   of   the>e   circuits   being  freely   movable.     Tlu> 
strength  of  the  current  Is  then  directly  proportJonal 
to  the  force  required  to  keep  the  circuits  at  »  fil«l 
distance  apart.     This  has  the  tmport,-inl  advanlagrs 
of  entirely  avoiding  the  use  of  magnets,  and  of  equal 
applicability  to   steady,  variable,  or  nllematiiig  cur- 
rents.    While  disturbing  magnelio  effects  are  not  en- 
tirely excludeil,  they  are  not  usually  of  serious  Inipon. 
No  practical   and   compendious   apparatus    embody- 
ing this  principle  is  in  general   use,  though   it  hsi 
been  employed  with  success  in   lllH's  tlynainomrter. 
Further  experiment  in  this  diiection  seems de«ir«lile. 
The  various  forms  of  dynamometer  in  use  geni'rallj 
have  the  movable  circuit  uionnled,  so  as  to  turn  alxxit 
a  vertical  axis,  like  the  needle  of  a  galvanometer,  thr 
strength  of  the  current   being    computeii    from  iht 
angle  of  dellection,  or  read  from  an  empirical  pad- 
nation.    In  Siemens's  form,  however,  the  raovableoill 
is  brouizhl  into  a  fixed  relation  to  the  stationary  oiif, 
by  torsion,  the  amount  of  which  measures  the  force 
exerted  by  the  current.     But  this  necessitates  con- 
slant  manual  control,  and  fails  to  meet  one  inipnrtuil 
requirement  in  sucb  instruments,  —  that   they  »li>ll 
give  their  indications  both  directly  and  coniiniiuuily 

Another  mmle  of  avoiding  the  use  of  a  nia^rtic 
needle,  is  illustrated  by  those  instruments  which  era- 
ploy  the  pulling  action  of  a  helical  current  iipi^li « 
rod  of  soft  iron  In  its  axis;  and  i-f  these  rherc  af 
very  many  forms.  The  voli-nietre  and  ani|iei<--metr' 
of  Kolilrausch  have  the  core  in  the  form  of  ii  thin 
tube  of  soft  iron  for  lightness,  suspenile<l  by  a  r»iher 
delicate  spiral  spring  of  iimny  turns,  similar  lo  tUo* 
used  in  Jolly's  specific-gravity  balance.  The  irflU 
lube  is  closed  at  the  top,  and  hangs  over  a  cslindef 
of  non-magnetic  material,  which  is  hxed  in  tlie  sxii 
of  the  coil,  and  is  of  such  a  size  as  to  leave  a  iismiv 
annular  space  between  it  and  the  iron.  The  sir  con- 
fined within  the  tube  thu«  acts  like  the  liqiiiil  in  » 
dash-pot,  hut  more  fnely,  ami  damps  the  vitirailon* 
of  the  tube  and  spring  very  elTectually.  .\n  ii"lt* 
attached  to  the  side  of  the  iron  tiilie  moves  in  front 
of  a  vertical  scale,  one  side  of  which  is  gr.idu»l«^ 
experimentally  to  volts  or  amperes,  the  other  In  mH- 
iinielres.  The /.ero-point  Is  readily  adjiis'ed  > 
of  a  sliding-rod  and  M>t.-screw,  from  uliirli  n. 
spring  is  hum:.  Tlie  two  instruments  dilTei  lutrti) 
in  the  winding  of  the  coils,  the  volt-metre  hnvinj 
many  turns  of  fine  wire,  with  a  very  high  resisl»iic*- 
while  the  coil  of  the  ampere-nieire  has  a  few  tnni' 
of  very  large  wire,  which  has  a  resistance  of  but  • 
small  fraction  of  an  ohm. 

In  llie  instruments  of  Ayrton  and  Perry,  thrUtn* 
niecluinical  action  of  the  current  is  used:  hut  ihf 
indicator  is  novel,  and  very  ingeniously  uses  the  axil' 
twist,  developed  by  longitudinal  tniction  in  a  b«b» 
formed  from  a  ribbon  of  highly-elastic  material.  A 
pointer  att.iched  to  the  end  of  the  helix,  or  to  »  nal 
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»ve!i  ntilially  over  a  disk  upon  which  is 
III.  Till-  disk  can  be  turned  tlirough  a 
Ihc  niljiistment  of  the  zero.  The  iiistru- 
bry  cnuipacl,  simple,  and  strong,  and 
•nleiit  111  use;  but  the  spring;  st'enis  some- 
e  likely  to  change  than  the  simpin   spiral 

KBUSCll. 
le  spring,  IIopkinH  has  proposed  to  use 
nntined  in  a  capsule,  the  bottom  of  which 
by  an  elastic  diaplii-ngin,  upon  which  the 
•xcn»  n  pull  when  the  current  passes.  The 
filled  with  mercury,  as  is  also  a  portion  of 
t:la>8  lutic  inserliMl  into  it.     The  sli-ess  ex- 

I  the  bottom  of  the  capnule  causes  Ihe  iner- 

II  in  Ihu  tube,  which  may  be  provided  with 
ilicatiiig  current  sitrenglh  in  the  customary 
urious  forms  of  »pp;iratus  recently  de- 
ivolve  the  same  or  ^inlilar  principles,  using 
xl  flouting  in  a  cylinder  partly  tilled  with 
aod  an  index-tulie  in  which  tlie  mercury 
lisplaoed  by  the  iron  core,  or  having  in  the 
■  a  lighter  liquid  for  tlie  purpose  of  increas- 
UfK. 

rely  noTcl  device  has  been  employed  by 
.  A  horizonliU  lube,  bent  upward  at  the 
.tnd  partially  filleil  with  mercury.  Is  placed 
lie  poles  of  a  strong  magnet.  By  means  of 
|r-wires,  the  current  Is  conveyed  through 
ry  in  a  vertical  direction,  at  a  point  in  the 
ki-en  the  poles  of  the  magnet.  The  mer- 
■rsed  by  the  current  under  the  action  of  liie 
1  subject  to  a  force  which  tends  to  move  it 
Ibus  changing  the  level  in  the  two  vertical 
Ul  amount  which  is  proportional  to  the  in- 

Ibe  current.  As  (he  sensibility  requires 
|Ulcksilver  column  where  traversed  by  the 
lonid  be  very  thin,  this  portion  of  the  tube 
le  form  of  a  flat  chamber  only  a  fraction  of 
r«  In  thickness.  If  used  for  strong  currents, 
igof  the  mercury  woulil  take  place  rapidly, 
ktferious  inconvenience.  To  avoid  this 
^blatc  making  the  apparatus  in  much 
Kulons,  with  a  loss  ol  sensitiveness,  or 

range. 

itlon  of  the  plane  of  polarization  of  a  ray  of 
>r  the  influence  of  an  electrical  current  has 
<Med  as  a  means  of  measuring  the  current. 
Ills,  by  a  number  of  physicists,  have  shown 
luremcnls  may  be  made  with  considerable 
in  this  way;  but  as  they  all  depend  upon  the 
ilion  of  a.  plane  of  polarization,  the  device 

0  b«  less  convenienl  in  its  application  than 
ibods. 

f  notice  In  p.isslng  Cardew's  volt-metre,  in 

1  current  is  measured  by  tlie  extension  of  a 
e<l  by  il,  an  Idea,  which,  though  not  new, 

tiled  to  form  a  practical  and  useful  in- 

nttruments  in  which  the  current  to  Xie 
luces  motion  of  a  needle,  or  of  a  portion 
,  the  action  of  external  magnetic  forces, 
[ite  earth,  or  of  the  inachiiifry  and  cir- 
iiltr.iilv  hcpii  luiifil,  Miiiilil    lie   flit  as 


soon  as  tho  sensitiveness  of  the  instrument  is  pushed 
to  the  point  required  for  great  accuracy,  and  would 
make  special  provisions  and  precautions  necessary. 
The  spring  instruments,  as  they  nlilize  not  the  direc- 
tive, but  tho  attractive  or  repulsive  action  of  the 
circuit,  are  almost  entirely  free  from  sucli  disturb- 
ance, and  are  therefore  better  suited  for  those  ca.'teg 
where  time  cannot  be  given  to  preliminary  experi- 
ments for  adjustment,  and  the  delermination  of  con- 
sl.ints,  or  where  it  i»  desired  to  fidlow  the  changes  of 
a  rapidly  varying  current.  It  must  be  noted,  moie- 
ever,  as  has  been  recently  pointed  out  by  Hospitaller, 
that  where  the  changes  in  the  current  occur  too  rap- 
idly, and  especially  in  the  ca'-e  of  inlermittenl  or 
alteniating  currents,  the  self-induction  in  the  colls 
of  these  instruments  may  give  rise  to  considerable 
errors  in  their  indications;  and  also  that  in  all  those 
cases  where  the  eHect  to  he  measured  depeiuls  upon 
the  square  of  the  current  strength,  instruments  act- 
ing upon  the  principle  of  Ihe  dynamometer  must  be 
lued  to  obtain  trustworthy  results. 

Aktiiuk  \V.  Wkiuht. 


INCA  N DESCENT  LA  MPS  ON  RA  IL  WA  YS. 

For  several  months  past,  the  Pennsylvania  railroad 
company  have  been  lighting  nine  of  their  cars  with 
incandescent  electric  lamps.  The  electricity  is  pro- 
duced by  Brush  sloriu;e  balteries,  which  arc  charged 
once  a  week.  The  storage  battery  is  carried  under- 
neath the  cars  in  boxes  l)uilt  to  receive  them, — one- 
half  being  placed  on  each  side.  Each  car  requires 
six  trays  of  four  cells  each.  The  trays  are  made  so 
thai  the  simple  process  of  pulling  tlie  Ir.ays  in  posi- 
tion completes  the  electric  circuit.  Tlic  battery 
when  charged  has  an  electro-motive  force  of  forly- 
tive  volts;  and,  when  the  electro-motive  force  has 
fallen  to  Ihirly-nlne  volts,  the  battery  is  recharged. 
The  liatteries  are  charireil  at  the  depot  In  •lersey  City 
by  a  six  teen- light  Brush  machine.  In  charging,  the 
ordinary  [3ru8h  manipulator,  without  the  register,  is 
employed. 

Swan  lamps  consuming  1.1  amperes  have  been 
used  almost  exclusively,  although  Stanley-Thom- 
son's lamp!!  have  been  tried.  The  parlor-cars  require 
ten  sixteen-candle-power  lamjis.  while  the  passenger- 
cars  require  but  six.  The  lamps  are  all  in  parallel 
circuit,  and  so  arranged  that  one-half  may  I>e  used 
at  a  time.  The  wires  are  led  through  a  clock  mech- 
anism, which  registers  the  lime  they  have  been 
used.  By  an  ingenious  mechanical  device,  the  clock 
is  m-ide  to  move  half  as  fast  when  Ihe  switch  throw- 
ing off  half  the  lamps  is  turned. 

Altogether,  some  seventeen  balteries,  of  twenty- 
four  cells  each,  are  in  use;  and,  ai  yet,  only  one  cell 
has  been  disabled.  As  to  loss  of  efliciency,  due  to 
deterioralioii,  no  tests  liavo  been  made.  Although 
the  lamps  are  probably  much  less  lli.in  sixleen-caii- 
die  power,  it  is  probable  that  their  life  is  less  than 
thai  of  those  used  in  buildings,  because  of  the  jarring 
to  which  they  are  siibjecleil. 
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fore  now  recommended,  in  ctrcniar  No.  5,  an 
investigation  of  possible  thougtit-transference 
in  case  of  the  ideas  of  geometrical  forms,  the 
first  set  of  experiments  reix>rted  on  in  appen- 
dix B  having  especially  dealt  with  conceptions 
of  number  and  coUx. 

*■  Results,'  we  sa}-,  the  aeusation-seeking 
public  cannot  just  yet  find.  But  then  the  word 
"  results,'  as  we  here  quote  it,  is  not  identical 
in  meaning  with  what  science  usually  calls  re- 
sults. For  many  people,  psychical  research  is 
nothing,  unless  it  finds  wonders  ;  and  by  '  re- 
sults '  such  people  mean  something  to  marvel 
at.  But  psychology  is  not  concerned  to  find 
marvels ;  and  the  negative  outcome  of  these 
experiments,  as  thus  far  developed,  is  neither 
disappointing  nor  fruitless.  The  existence  of 
thought-transference  of  some  sort  has,  indeed, 
so  far  been  neither  proved  nor  disproved  b^' 
the  work  of  the  society.  And,  as  was  known 
at  the  outset,  the  range  within  whicli  thought- 
transference  can  noticeably  operate,  has  long 
been  shown  by  the  practical  tests  of  dailj- 
business  and  social  life  to  be  at  least  a  decid- 
edly limited  range  ;  since,  as  a  fact,  we  find  it 
constantly  possible  to  keep  important  secrets 
of  all  common  sorts  from  curious  intruders  by 
the  simple  device  of  strict  silence  concerning 
them.  Yet  even  the  negative  answer  of  the 
experiments  is,  so  far  as  it  goes,  already  a 
valuable  answer ;  and,  most  important  of  all, 
the  lines  of  experiment  now  begun  already* 
promise  to  prove  frutiful  bej'ond  the  range  of 
the  direct  discussion  of  thought-transference. 

As  is  shown  in  the  report  on  the  answers  to 
circular  No.  4,  the  effort  to  discover  tlie  exist- 
ence of  thought-transference  in  case  of  the 
number-concepts  has  led  to  the  observation 
of  certain  tendencies  in  the  mind  of  at  least  one 
'  percipient,'  to  follow  certain  systems  of  asso- 
ciation in  giving  his  numbers.  Minute  as 
seems  at  first  sight  the  importance  of  such 
observations,  it  is  out  of  just  such  facts  that 
fruitful  generalizations  have  grown  elsewhere 
in  the  sciences  of  experience ;  and  so  it  maj' 
be  here.  In  fact,  if  we  may  venture  a  guess 
as  to  the  future,  it  would  be  the  verj'  presump- 
tuous conjecture,  that  the  society  may  find  its 
search  for  thought-transference,  and  for  other 
phenomena  of  tbe  mental  El  Dorado,  as  that 
region  is  now  popularly  conceived,  a  search  in 
the  end  somewhat  like  the  well-known  quest 
upon  which  Saul  went,  just  before  he  found  his 
kingdom.  In  short,  —  guesses  about  the  future 
results  aside,  —  there  is  so  much  to  be  done  for 
the  theoretical  and  practical  needs  of  i)sychol- 
ogj',  so  much  cx|)crimeiital  research  necessary 
for  the  formation  of  a  science  that  mav  vet 


have  vast  ioflaence  u]x>n  the  art  of  edu 
upon  the  treatment  of  the  insane,  aa 
the  policy  of  society  towards  criminals, 
experimental  beginnings  of  such  a  8ci< 
anj'  direction  must  be  greeted  with  s; 
tion.  If  thought-transference  is  in  any 
region  a  fact,  we  shall  rejoice  to  find  i 
if  these  investigations  render  it  less  p: 
rather  than  more  so,  they  are  still  certa 
der  their  present,  cautious,  and  yet 
liberal  management,  to  lead  to  other  ] 
logical  discoveries  that  will  be  worth  fai 
very  possiblj-,  than  the  ones  first  i 
Let  us  hope  that  the  members  and  the 
will  recognize  more  and  more,  as  time  gi 
the  wisdom  that  led  the  earliest  found 
the  societj'  to  define  its  object  broadly  a 
systematic  study  of  the  laws  of  mental  a( 
In  this  programme  there  is  no  sign  of  i 
scientific  limitation  of  work  to  the  '  uncoi 
or  '  marvellous,"  or  '  little  recognized 
nomena  of  mind ;  although  these  too 
one  meets  with  them,  are  to  be  cordial 
corned.  But  the  societj-  simply  starts 
do  scientific  work  without  prejudice,  ar 
scientific  co-operation  and  patience.  Tl) 
number  is  of  course  confined  in  its  ra 
work ;  but  the  co-oi)eration  is  well  show 
the  patience  in  the  discussion  of  the  le 
citing  details  is  noteworthy'  and  deeply  ii 
tive. 

In  addition  to  the  mentioned  papers, 
in  appendix  C  a  discussion  of  the  "  Pos 
of  errors  in  scientific  researches,  (i 
thought-transference,"  by  Prof.  E.  C.  1 
ing.  This  pajXir  treats  of  a  test  offered 
systematic  observations  on  the  magnitt 
the  stars,  for  determining  the  existei 
non-existence  of  thought-transference  b 
the  recorder  and  the  observer.  The  n 
the  special  application  of  this  method  to 
vations  made  at  Cambridge,  is,  for  the  p 
negative  ;  but  further  application  is  i)ro 
The  whole  pamphlet  is  unassuming, 
written,  and,  to  any  sober  student,  help 


ATLAS  OF   PLANT-OrSEASES 

The  first  number  of  this  work,  by  Dj 
mermann,  consists  of  two  fulio  plates 
thirtj'  micro-photographs  of  different  st8 
three  common  species  of  Puccinia,  U 
with  a  short  notice  of  fungi,  as  the  ci 
diseases  on  plants,  with  special  refere 
the  Uredineae.    The  text  is  well  adapter 

Atlaa  der  pflaturnkrankhriten  welchf  dunh  pi, 
gfn{fen  tcrrdrn.    By  I>r,  ().  E.  R.  ZiXMKitHANN.     il« 
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Ury  sUilioii  on  the  Bahr-el-Jebel.  The  triivellera 
wero  eiiKngvd  in  exploring  ili*-  Nyam-Nyam  dixlrict, 
between  the  tribuurlps  uf  I  lie  Nile  Ami  the  Upper 
Kongo.  Notbing  lia<l  U'vu  tieard  of  llipiii  fur  a  long 
lliue,  and  it  was  feared  lli»l  (lie  MnIuII  liail  rut  off 
tlieir  retreat. 

—  Tlie  exiiibllion  of  hielal-worl<  at  Niirt'nibt'n; 
was  openrd  on  tlic  ISlIi  of  .luiie.  Tlie  .Inpnnese  ex- 
liibits  arrivi'd  IhIi»,  in  over  lifly  pael(lng■ca^el<. 

—  A  new  exhibition  wa.^  opened  in  Paris  .Inly  2(i: 
it  is  called  (he  Exhibition  uf  industry,  and  pre'-enis 
»onie  analogy  to  the  Enullsh  inventions.  Il  will  re- 
main open  till  the  2;^!  of  NovenilH-r.  Il  is  lo  l»6  held 
at  the  Palais  de  i'iiidn«trie:  and,  natnrally.  electrical 
matters  will  be  uf  primary  inlere«t.  The  commis- 
sioner-general of  the  nndertakiiig  is  Mr.  de  Rednu: 
and  the  oonmiittee  inelndis  some  well-known  names, 
puch  ns  llinse  of  lycmorinler.  Tiirraut,  Milde.  Buislcl. 
de  Merilens,  Cance,  etc.  Electricians,  in  fact,  form 
a  considerable  majority. 

—  ynlui-e  slates  that  the  third  session  of  the  Inter- 
nalionai  geological  congress,  which  was  postponed 
last  year  on  account  of  the  ciiolera  on  the  continent, 
is  Hxed  lo  be  held  this  year  on  .SepL  28,  at  Berlin,  un- 
der the  honorary  presidency  of  the  veteran  geologi.st 
of  Rhineland,  Dr.  11.  von  Declieii.  The  president  of 
the  organizing  committee  is  Professor  Beyrlch ;  and 
the  general  secretary.  M.  Ilauchecorne,  44,  Invaliden- 
strasse,  Berlin. 

—  The  New-Tork  Eeening  post  publishes  the  follow- 
ing: I  just  leain  from  a  newspaper  that  tlie  com- 
mission which  investigated  the  Coast-survey  reflected 
upon  me  in  their  re|>ort  as  follows :  "  That  for  several 
years,  beginning  in  IS7o,  C.  S.  Peirce.  assistant,  has 
been  making  experimental  researches  with  pendu- 
lums, without  restriction  or  limitation  as  lo  times  and 
places;  that  since  1.S79,  expenditures  on  account 
of  those  experiments,  a.side  from  salaries  of  chiefs 
and  assistants,  amount  to  about  ^31,(XH);  that  the 
meagre  value  of  those  experiments  to  the  bureau 
have  been  substantially  destroyed.''  I  have  imme- 
diately addressed  a  letter  lo  the  secretary  of  the 
treasury,  of  which  the  following  Is  ihe  substance:  1°. 
My  expetiditures,  aside  from  compensation  of  myself 
and  my  assistants,  during  the  period  specified,  have 
not  amounted  to  one-third  of  the  sum  named:  and  I 
appeal  to  the  secretary  to  ascertain  this  by  the  ail- 
ililton  of  the  .imouuts  uf  my  original  .■K-couuts  now 
on  file  in  the  deparlment,  2°.  Ail  my  operations 
have  been  carried  on  under  specific  Instructions,  and 
Iherefore  have  not  been  "without  restriction  or 
limitation  aa  to  times  and  places."  I  ask  to  he  In- 
formed what  operation  does  nol  appear  to  be  covered 
by  in.struction.t  on  file  in  the  oflice,  and  promise  In 
show,  in  any  instance,  that  il  really  is  so  covered. 
;I°,  No  records  have  been  destroyed  4°,  I  niainlatii 
Ihe  value  of  detenniiialionsof  gravity  in  general,  anil 
the  excellence  of  mine  in  particular.  5°.  I  lender  my 
resignation  if  the  opinion  expressed  ns  to  the  nieiigre 
value  of  my  services  is  .iccepled  by  tlie  deparlment. 
Until  my  letter  is  acted   upon,  il  might  perhaps  be 


consi<lered  a  Iireacb  of  official  ulqnctto  for  ms 
make  it  public;  but  I  wish  yon,  as  a  frienil  anil 
lific  man.  to  know  that  I  have  •  ilefence  agaiul 
accusations  made.  C  JS.  Pen 

.Vim  Arbor,  Ulcli.,  Aug.  ]U. 

—  Tlie  Boinnji  tniuhi  is  a  jmii'iial   reoently 
lished  ill  .lapan,  with  the  objeci  uf  introducing] 
use  of  the  Itoniiui  alphabet  tu  spell  pi 
.lapiinese  words.     The  journal  is  pan 
by  the  governnienl,  and    is   the  ultici.n   i;. 
society  of  some  forty-iwo  hundred  nienib'  : 

aims  to  do  a«ay  with  the  Chinese  characters    ii  j«[> 
anese  literature. 

—  A  late  report  ujion  the  Cambridge  (Enc)  locil 
lectures,  by  Mr.  Roberts,  contains  (says  the  Lundm 
Graphic)  an  interesting  storj"  of  the  puisiiit  ol  scieri- 
tiflc  knowleilge  under  diiUcuJtles.  Two  iiiiiien  nl 
liackworth,  in  Norihuinberland,  in  order  i' 

a  course  uf  lectures  on  chemistry  at  Cmii 
five  miles  off,  walked  after  their  day's  work  lo  urn 
place  and  back  in  order  to  altend  every  iedun'. 
They  made  suflicient  notes  to  enable  them  on  esfl 
occasion  to  retail  what  they  had  beard  to  a  dw 
formed  by  them  nt  Uackworlh,  and  actually  •-•■:  -■■--' 
Ihe  experiments,  eo  far  as  rough  apparatus  i 
means  would  allow.  The  lecturer  visited  Hju  h.h. 
class  (there  were  only  seven  in  all),  and  founil  aptu 
examining  them  that  they  had  acquired  a  soiiinl 
knowledge  of  the  first  steps  in  chemistry.  Tliispriii 
has  now  blossomed  into 'The  Backwurih  Btiiiiioili' 
a8.Hociation,'  consisting  entirely  of  miners.  Il  It  wt 
often  that  such  a  splendid  instance  of  selMielp  i* 
offered  for  our  admiration,  and,  we  may  add,  iinlu- 
lion. 

—  The  death  of  the  distinguished  xoologim,  Ui'"'' 
Milne-Edwards,  so  long  connecte<l  with  Hip  P«n« 
niuscnni,  is  announced  U>  have  occurred  on  July 'J' 
last.  Ho  was  a  Beiiilan  by  birth,  and  spi>ke  Kiigli>l' 
fluently.  His  son  Alphoiisehns  iK-eii,  In  recent  y«if»i 
almost  as  well  known,  his  fHther's  age  (he  was  lion 
in  1800)  preventing  much  literary  actlrity. 

—  We  learn  from  -Vafurc,  thai,  on  July  10,  .inboul 
noon,  a  wonderful  nilnigc  was  seen  on  hake  Wellrrui 
in  Sweden,  by  a  number  of  people  between  ilic  til- 
lages of  Fogelsta  and  Vadslena.  A  small  island  i» 
the  lake  appeared  us  if  covered  with  the  most  gor- 
geous flora,  and  tall  gigantic  In-es,  formliii;  (,T»' 
groves,  between  which  buildings  having  the  spp'*'- 
anco  of  the  inosl  splendid  palaces  were  seen.  Tb' 
Sandii,  another  liltle  island,  seemed  lo  rise  out  of  dio 
sea  many  times  Its  actual  height,  its  sandy  sli""* 
looking  like  lofty  castellated  walls,  li  had  liipei*" 
appearance  of  a  mediaeval  forti-ess  enrlused  hj  fo"' 
walls.  Two  other  llule  islands,  Aliolmeti  and  Kii''''' 
appeared  also  as  lofty  lowers  above  the  water.  Tli' 
mirage  lasted  for  nearly  half  an  hour,  when  it  i"* 
.tp]H.-ared  somewhat  rapidly. 

—  Inspired,  apparently,  by  Ihe  success  of  M  -"* 
•  Russians  at  the  gates  of  Herat,'  Mr.  Archil' 
Colquhoiin  —  the  author  uf  'Acioso  Clirysi,'  hiiut 
cial  correspoiiileiit  of  the  London  7'/wim«  in  tliins" 
has  written  a  liltle  Iwiok  of  (Ifly-eighl  pnge»  on  Hi"' 
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rmans,  or  '  Tlie  best  unopened  niarVet 
(Lonilon:  FlelJ  &  Tuer).  The  late 
tlaii<l)-lay,  the  capital  of  inUcpendcrit 
rawn  public  attention  to  that  part  of 
th  the  recent  actions  of  the  French 
id  southern  ("lilna  have  not  tended  to 
ly  no  one  is  l)6iipr  iinnllfied  by  acinal 
'  his  Umk  than  Mr.  Colqiiliouii;  and 
way,  with  its  map  and  statistical  table, 
the  careful  consideration  of  all  who 
ill  what  may  at  any  day  become  the 

I  question. 

^rbor  meeting  of  the  .\mcrican  asso- 

iug.  25,  and  closes  Sept.  1,  not  Sept. 

ly  statetl  in  some  of  the  circulars. 

]  aMociation  tr.iin  will  leave  HufTalo 
ig.  'jt5,  will  stop  three  hours  at  Niagara 

e  iu  Ann  Arbor  at  8.23  p.m. 

t)urg  railroad  requests  us  to  announce 

Ann  Arbor  and  return,  by  the  Hoosac- 

II  be  sold  at  reduced  rules, 

nlre  yeulonlque  unkerKel  tt  guide  du 
title  of  a  projected  annual,  of  which 
!  has  lately  Ijeeu  received.    It  is  edited 
nurt  of  the  '  CoinptoIr  gtfolngUnie  de 
liUiins  articles  on  a  number  of  differ- 
by   competent  geologists.     The  chief 
ork.  as  slulcd  in  the  preface,  is  to  give 
ologists  of  various  countries,  so  as  to 
nge  of  profcs-sional  acquaintance;  to 
tourist  the  principal  collections  and 
be  should  visit,  and  to  record  the  an- 
of  each  nation.     Only  three  months  of 
ve  i>een  tpenl  on  the  first  volume;  its 
ing  been  hurried,  that  it  might  appear 
ling  of  the  geological  congress  at  Ber- 
ber, and  that  it  might  give  rise  to  criti- 
Ich   the  editor  lio|>e.s  to   profit.     Tlie 
collected    embrace    brief    geological 
reral  countries,  N<irth  America  being 
fargerie  of  Paris;  accounts  of  official 
cations,   and   maps;   lists  of  societies 
igists,  and  of  univemilies  and  muse- 
recent  geological   works.     This  pro- 
lo  means  uniformly   carried  out:  uiii- 
ii'utlon   would  be  a  manifest  improve- 
inling  is  not  done  with  sufficient  care; 
of  addresses,  the  errors  are  seriously 

Dt  L.  Wragge  Is  arranging,  says  Na- 
^bliahment  of  a  meteorological  itallon 
eeiisland  and  New  Uulnea.  He  hopes 
observing  station  at  Port  Mor-esliy, 
lU  carry  on  the  work  of  the  Torrens 

k' Wragge  is  also  arranging  for  tlie 
Ipbservalory  on  Mount  Lofty, 
ill  papers  have  lately  appeared  on 
■ona  around  the  sun,  —  one  by  Kioss- 
rg,  who  hii»  already  given  the  best 
lie  opticil  process  liy  which  the  ring  Is 
lluir  by  Forel  of  Morges,  Switzerland, 
led  that  the  corona  be  called  '  Bishop's 


ring,'  after  Its  earliest  observer,  the  Rev.  Sereiio  F. 
Bishop  of  Honolulu,  who  noted  it  on  Sept.  5.  188:1. 
The  recent  papers  are  concerned  wilh  the  extension 
of  the  area  of  fir?t  visibility;  and  Imtli  writers  con- 
clude that  there  is  no  question  of  the  connecltim  of 
the  ring  with  the  famous  sunsets,  or  of  the  origin 
of  both  of  these  remarkable  phenomena  in  the  dust 
thrown  out  from  Krakatoa.  Kiessliiig  quotes  wilh 
approval  the  name  suggested  by  Arcirais  of  Madrid, 
'  Corona  solar  krakatoense.'  The  need  of  observa- 
tions, especially  at  elevate<l  stations,  to  determine  the 
duration  of  the  ring's  appearance,  is  empliasli'.cd. 
Mount  WHshington  and  Pike's  Peak  should  afford 
good  records. 

—  On  Tuesday  morning,  July  14,  an  earthquake  oc- 
curred in  eastern  and  central  Bengal  which,  accord- 
ing to  Nature,  is  said  to  have  been  the  severest  one 
experienced  by  the  inhabitants  for  forty  years  The 
shocks  lasted  for  nearly  a  minute.  In  Calcutta,  the 
houses  rocked  and  cracked,  and  the  plaster  fell  in 
large  quantities.  There  was  general  consternation, 
the  people  all  rushing  out  of  doors.  A  wave  was 
raised  in  the  river  like  a  bore,  causing  some  anxiety 
with  respect  to  the  shipping,  Luckily  no  accident 
occurred,  and  no  damage  was  done  beyond  the  crack- 
ing of  the  walls  »f  some  old  houses;  but,  had  the 
shocks  lasted  some  seconds  longer,  the  city  would 
probably  have  been  laid  In  ruins.  Some  of  llie  up- 
country  stations  were  less  fortunate.  At  Serajgunge, 
a  chimney  belonging  to  some  jule-miils  fell.  In  many 
other  places  some  of  the  houses  fell,  and  |ieople  were 
killed.  Twenty-five  deaths  are  reported  to  have  oc- 
curred at  Aberlpore,  five  at  Bogara,  eleven  at  Azim- 
gunge,  and  several  at  Dacca.  The  following  morning 
another  shock  was  felt  in  Cashmere,  which  did  some 
injury.  According  to  the  latest  reports,  the  earth- 
quake cau:<ed  altogether  seventy  deaths  in  Bengal. 

— Tuttle's  comet  of  186S  was  seen  at  Nice  on  Aug. 
9.  Johannes  Rahts,  a  german  computer,  has  calcu- 
lated an  orbit  from  the  observations  made  at  the 
1858  and  ls71-~-i  appearances,  wilii  the  perturbations 
of  the  principal  planets  iticluded.  His  ephemcris 
agrees  wilh  the  place  in  which  tlie  comet  was  found 
within  fifteen  seconds  of  time,  and  about  six  minutes 
of  arc;  so  that,  by  pointing  the  telescope  to  the  com- 
puted place,  the  comet  would  be  in  the  field  of  view 
after  an  absence  of  nearly  fourteen  years.  Using 
his  elements,  llie  perih«'li<Fii  distance  of  the  comet  is 
ninety-five  million  miles,  and  the  aphelion  distance 
nine  hundred  and  sixty-seven  million,  the  period  be- 
ing l.'i.7H  years.  According  to  these  data,  the  comet, 
at  its  nearest  approach  to  the  sun,  is  at  alxnit  the 
same  distance  as  the  earth,  and.  at  its  farthest  dis- 
tance, it  is  about  a  hundreil  uilliion  miles  l>eyond 
the  orbit  of  Saturn.  It  will  slowly  approach  the 
earth  and  its  light  increase  during  the  present 
month,  its  distance  at  time  of  discovery  being  a 
hundn-d  and  seventy-flve  millioti  miles.  It  will  not, 
however,  become  visible  to  the  naked  eye.  This  Is 
one  of  five  comets  discovered  by  Mr.  II.  P.  Tutlle  at 
Harvard  college  observatory,  two  others  be«lde»  this 
having  been  discovered  in  1868. 
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—  Nature,  for  Aug.  6,  in  its  lending  article,  quotes 
with  approval,  and  ro-onfnrces  willi  new  argu- 
ments, tlie  claim  which  Science  made  last  February, 
that  great  saving  could  be  effected  upon  the  intro- 
duction of  prime-meridian  time  supgrsted  by  the 
Washington  conference,  by  the  virtual  amalgamation 
of  the  nautical  almanacs  now  publi^hed  separately 
by  each  of  tlin  maritime  nations,  and  commends  our 
sugge»iion  (bat  the  money  thus  saved  should  be  ex- 
[>eiuk'd  npon  an  iiiternatioual  mountain  observatory. 
The  s«mp  numlwr  contains  a  long  article  on  the  co- 
onlinallon  of  the  (scientific  bureaus  of  our  govern- 
ment, based  upon  the  two  schemes  proposed  by  the 
committee  of  the  national  academy,  and  by  Major 
Powell,  which  appeared  some  lime  since  in  Science. 
The  article  on  the  Lick  observatory,  which  we  pub- 
lished lii.<4t  June,  Is  al.to  given  in  full.  We  shall 
shortly  print  another,  with  illustrations. 

—  Another  exhibition,  to  be  held  In  New  Orleans, 
Is  proposed  for  next  winter. 

—  A  short  lime  before  his  death.  Prof.  H.  R  Gcip- 
pert  of  Ureslau,  in  connection  with  the  chemist  Pro- 
fessor Poleck,  made  a  study  of  the  Ilausschwamm, — 
a  fungus  commonly  l<nown  with  us  as  dry-rot,  which 
had  caused  great  Injury  to  buildings  in  northern  Ger- 
many. The  results  of  their  combined  studies  now 
appear  in  a  pamplilet  by  Professor  Poleck  (Der  haus- 
schwnmm,  l!re»lau,  ISftiJ).  The  dry-rot,  Merullus 
lacrimans,  sc(;nis  tol>eimknown  in  a  wild  state  in 
Germany,  but  is  confined  to  wood-work  of  different 
kinds,  and  attacks  by  preference,  coniferous  timber. 
Strange  to  say,  the  fungus  does  not  usually  infest  old 
structures,  but  generally  makes  its  appearance  in 
comparatively  new  buildings;  and  a  stariling  scries 
of  figures  thons  the  amount  of  damage  done  in  the 
region  of  Breslau.  Chemical  snaly-'es  by  Poleck 
show  that  the  merulius  is  particularly  rich  in  nitro- 
genous compounds  and  fat,  which  is  rather  remark- 
able, when  one  considers  the  chemical  constituents  of 
the  timber  on  which  it  grows.  Injury  to  health,  or 
even  death,  is  said  to  result  from  exposure  to  air  con- 
taining large  quantities  of  lhcsix>re8of  the  merulius; 
and  several  authenticated  cases  are  reported.  In  a 
supplementary  uoie,  Poleck  considers  the  relation- 
ship of  menillus  to  actinoniyces,  a  fungus  which 
causes  a  characteristic  disease  In  man  and  cattle; 
and  he  apparently  comes  to  the  conclusion  that  what 
is  called  aclinomyces  is  probably  only  the  merulius 
altered  liy  the  peculiar  matrix  on  which  it  is  growing. 
His  statements  on  this  point  can  hardly  be  called 
conclusive,  or,  in  fact,  other  than  vague. 

—  An  interesting  new  limuloid  crustacean  from  the 
Upper  Chemung  of  Erie  county,  Penn.,  is  described 
in  the  American  Jnumiil  of  science,  under  the  provis- 
ional generic  name  of  Prestwichia.  It  occurs  at  ihe 
junction  between  a  bluish  sandstone  and  a  soft  fine 
shale,  which,  in  the  process  of  weathering,  has  worn 
away,  leaving  a  sharply  defined  cast  in  hard  sand- 
stone. 

—  In  Vallorbes,  In  Switzerland,  there  are  several 
important  fish-cultural  stations  for  the  development 
of  trout,  the  chief  of  which  are  on  the  borders  of 


Lake  Xeuchftlel.     From  18<H  to  ISTO  tlia 
Poisslne  has  placed  In  the  neighborljuod 
young  fry  In  the  rivern,  and  from  1872  il 
present  time  niore  than  l,f>00,(X>0.      By 
the  rivers  have  been  restocked  in  a  very  • 
manner,  and  the  trout  of  Vailorbrs  are 
This  total  would  have  been  much  largrr  I 
possible  to  secure  the  leijulrcd  numlwr  o 
18M,  74,000    fry   were   developed  ;   the 
placed  In  the  Incubating  cans  from  tbp  i 
SOih  of  April,  and  in  the  stream,  betwM 
and  .'iUt  of  May,  according  to  the  rapidity 
ment. 

—  The  Industry  of  gutta-percha  prodoct 
has  been  so  profoundly  menaced  by  the  Ti 
tion  of  the  trees  by  the  natives,  is  likely  t 
Increased  in  importance  by  the  di»cove 
Edward  Ileckel,  recently  published  in 
Dr.  Ileckel  has  aiiuounced  that  there  is  a 
tral  Africa,  Bulyrospcnnnm  Parkii,  call 
natives'  karit^'or'car^,'  which  is  likely  to: 
gutta  tree.  The  berries  of  this  tree  produi 
wax  called  'butter  of  karit^,'  and  vaJued 
the  natives  and  travellers.  The  tree  covci 
tropical  area  of  central  Africa  in  dense  ful 
after  it  has  attained  the  age  of  four  yean 
alble  by  discrete  Incision  to  obtain  from  Its 
larger  branches  an  annual  supply  of  four  kii 
of  gutta  ($5-6  per  year  at  the  present  prlc 
injuring  the  tree  in  the  least.  By  reason  ol 
facility  with  which  this  tree  grows  in  all 
soil,  and  because  of  ihe  success  ntlendl 
tivation  In  a  few  places,  Mr.  Meckel  Oilu 
can  be  profitably  transplanted  into  the  El 
French  colonies.  Guided  by  botanicul  a 
also  suggests  it  as  highly  probable  llial 
species  of  Bassia  will  give  a  product  sltnll 
of  the  karil£  of  Africa. 

—  By  a  congratulatory  letter  atldrecsed 
the  society  upon  the  occasion,  Professor 
was  recently  reminded  that  fifty  years  Iia' 
since  he  was  elected  a  member  of  the  olUei 
history  society  in  Germany,  the  imj>«rial 
leo]>oldino-carolliia  naturae  curiosonuu. 

—  Dr.  A.  W.  Ljungman  has  been  gran) 
Swedish  goTernmeiit  the  Kum  of  :io()l.,  in  s 
his  salary,  for  Investigating  the  herring  am 
ring  fishery  on  the  south-west  coast  of  Sw« 

—  The  twelfth  number  of  the  German 
zeiluny  contains  an  article  by  Herman  £ 
experimental  cultivation  In  tropical  Af 
maintains  that  the  soil  is  suitable  for  ■ 
though  it  is  exhausted  in  a  year  by  the 
of  maize  and  manise:  he  recomni>-ndn  the 
of  coffee,  vanilla.  India  rubber,  tobacco,  i 
sugar-cane  according  to  the  varieties  of  sol 
de  Gile,  comm-mder  of  the  Upper  Kongu 
has  published  a  most  enthusi.islic  de^crlpl 
counlr)',  where  nearly  all  the  above-menlioi 
and  ni.iny  others,  grow  naturally,  or  are  ai 
tivated.  He  represents  the  climate  M  In 
the  country  thickly  populated. 
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irCAL  SKETCH  OF  THE  PliESI- 
r  OF  THE  ASSOCIATION. 

HcBKitT  Anson  Newton,  who  is 
lit  of  the  American  association  for 
anent  of  science,  has  held  the  chuir 
tica  in  Yale  College  since  1hj6. 
I  has  hod  charge  of  the  instructions 
ich  of 

New 

1853, 

ollego 
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ser- 
essor 
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his 
uate 
Tong 

tow- 
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rship, 
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Unction  at  home  and  abroad, 
ird  life  hns  been  uneventful.  From 
m  bo  entered  college,  almost  forty 
le  bos  remained  in  New  IlavcD, 
devoted  to  tb<;  work  of  his  pro- 
Pccusional  visits  to  liurope  have 

into  (K^rsonal  relalious  with  the 

ns  and  the  institutions  of  other 
%C(ideraic  honors,  as  little  sought 

well  deserved,  have  fallen  upon 


^:  ^^^ 


\'\ 


him.  lie  was  made  an  associate  editor,  many 
years  ago,  of  the  American  journal  nfucience, 
in  whose  pages  his  principal  memoirs  have  ap- 
peared ;  he  has  been  a  vice-president  in  the 
scieutiHc  association  of  whicii  he  is  now  the 
head  ;  he  was  one  of  the  original  mcinbers  of 
the  National  academy  of  sciences.  In  the 
Winchester  observatory  of  Yale  college,  he  is  a 
leading  manager.  The  University  of  Michigan 
conferred   upon  him,  lu   18G8,  the  degree  of 

doctor  of  laws. 
L^^V  l^iit  be  has  still 

stronger  claims 
than  these  to  that 
recognition  which 
his  scientific 
friends  have  be- 
stowed by  invit- 
ing him  to  preside 
over  their  meeting 
at  Ann  Arbor.  It 
is  as  an  astrono- 
mer that  he  biis 
won  his  highest 
reputation  ;  and. 
a^j  an  astronomer, 
his  name  is  for- 
ever to  be  ass-o- 
\^  ciated    with     the 

/  discovery    and 

enunciation  of 
the  laws  of  me- 
teoric showers,  so 
mysterious  when 
he  applied  his  mind  to  their  investigation,  sty 
comprehensible  now 

Professor  Newton  came  into  the  field  of 
meteors  by  what  might  be  called  an  offlciMl 
inheritance.  While  he  was  an  undergraduate, 
Denison  Olmsted,  his  teacher  in  astronomy, 
with  Alexander  V.  Twining,  Edward  C.  Her- 
rick,  and  others  whom  they  had  enlisted,  were 
intent  upon  understanding  the  phenomena  of 
shooting-stars.      The  resplendent  shower  of 
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Nov.  13,  1883,  had  aroused  the  Imagination 
and  the  determination  of  these  keen  observers, 
and  they  were  constantl}-  engaged  in  meteoric- 
discussions.  The  enormous  Texan  aerolite, 
preserved  in  the  college  cabinet,  was  an  im- 
perishable wonder.  The  Weston  meteor  had 
been  described,  long  before,  bj-  Silliman  and 
Kingslcy.  Even  in  the  previous  century, 
Thomas  Clap,  the  rector  of  the  college,  had 
published  a  tract  uix)n  meteors,  interesting 
now  as  an  embodiment  of  what  was  then 
known  and  thought.  These  were  precursors 
of  the  investigations  in  which  Newton  was  des- 
tined to  become  a  leader.  The  story  of  this 
perio<l  may  easily  be  gathered  from  an  article 
(which  appeared  in  the  ^ew  Englander  for 
1868)  by  a  writer  qualified  in  all  respects  to 
prepare  the  narrative.  Prof.  C.  S.  Lyman. 

Without  going  over  the  ground  there  tra- 
versed, we  shall  follow  Professor  Lyman  in 
saying  that  the  cosmical  origin  of  the  Novem- 
ber meteors,  and  the  true  explanation  of  the 
radiant,  as  well  as  of  its  position  with  respect 
to  the  earth's  orbit,  had  been  well  settled  by 
the  observations  of  Olmsted  and  Twining  after 
the  shower  of  1833.  Olmsted  had  attempted, 
but  unsuccessfully,  to  point  out  the  probable 
orbit  of  the  meteors  in  space.  Newton  first 
took  sure  and  definite  steps  toward  such  a  de- 
termination, lie  collected  and  analyzed  pre- 
vious observations,  and  pointed  out  not  only 
the  five  possible  orbits,  but  how  the  only  true 
one  could  be  determined.  The  laborious 
computations  necessary  were  made  b}*  the 
distinguislied  English  astronomer.  Professor 
Adams  of  Cambridge ;  and  thus  tlie  orbit  of 
thirty-three  and  one-fourth  years  was  definitely 
established.  Newton's  papers  on  this  subject 
in  the  American  journal  of  science  have  become 
classical,  and  are  referred  to  by  all  writers  on 
meteoric  astronomy.  His  later  papers  on  com- 
ets are  characterized  by  the  same  originality 
and  ability  as  those  on  meteors,  and  have 
largely  added  to  his  scientific  reputation.  An 
important  memoir  from  his  pen  appeared  in 
the  first  quarto  volume  published  by  the  Na- 
tional academy  of  sciences  in  1866,  wherein 
he  endeavored  to  show  the  laws  which  govern 


the  movement  of  sporadic  meteors,  as  1 
had  previously  investigated  the  phenomena  < 
periodic  showers.  Two  admirable  summuii 
of  what  is  known  in  respect  to  meteoric  1» 
have  been  contributed  by  this  ackuowledgi 
authority  to  the  new  edition  of  the  Encyd 
paedia  Britannica  (vol.  xvi.  1883),  and 
Johnston's  Cj'clopaedia  (1877). 

In  all  matters  pertaining  to  the  advanceme 
of  education  and  the  progress  of  sciem 
Professor  Newton  has  been  a  wise  and  fii 
upholder  of  conservative  ideas.  He  has  shoi 
no  desire  for  popular  applause :  be  has  ran 
appeared  as  a  speaker  before  public  assei 
biles.  But  wherever  he  has  been  called  upo 
he  has  come  forward  with  independence,  otw 
age,  and  persistence,  to  uphold  what  bebeiiev 
to  be  right.  In  electing  him  to  be  their  pn 
ident,  the  association  has  shown  its  desire 
honor  one  wliose  titles  to  such  a  distincti 
are  of  the  most  solid  character,  —  imports 
contributions  to  knowledge,  by  difficult  m 
prolonged  studj',  guided  by  an  acute  and  we 
trained  mind. 


LETTERS  TO  THE  EDITOR. 

*.*  CorretpondenU  are  nquttted  to  be  at  bri^atpotMte.    1 
writer^t  name  it  in  all  catee  required  at  prwuf  ^f  goodfitiih. 

Man's  anoeatry. 

Permit  me  to  dissent  from  your  editorial  comme 
(Science,  vol.  vi.,  p.  81),  that  man  is  of  these  fon 
whose  ancestry  is  unknown.  I  cannot  but  thii 
that  the  (lata  at  hand  are  already  abundant  fori 
answer,  and  that  we  can  allocate  bis  systematic  id 
tionships  as  well  as  those  of  any  otber  animal.  Tl 
data  are  given  in  the  anatomical  monograplis,  c 
better  still,  can  be  tested  by  a  comparison  of  tl 
structure  of  man,  and  the  primates,  as  expressed 
tlie  skeletal  and  other  systems.  It  is  difficult  for  i 
to  understand  bow  any  one  acquainted  with  the  da 
could  reach  a  conclusion  other  than  that  man  is  tl 
derivative  of  a  form  very  much  like  the  cbimpsni 
and  gorilla,  and  that,  could  bis  remote  ancestors  I 
seen,  tliey  would  be  placed  not  only  in  the  same  famil 
but  in  the  same  group  with  the  African  apes.  Tl 
general  agreement  in  the  skeleton,  the  anapoph 
ses,  the  digits,  the  sternum,  the  pelvis,  the  or[ 
and  tarsal  bones,  the  luberculation  and  ridges  of  t 
molars,  and  numerous  other  points  in  which  the 
is  similarity  between  man  and  the  African  antfai 
poids,  appear  to  me  to  preclude  any  other  scieati 
conception.  Compare  man  and  the  anthropopitlu 
of  Africa,  contrast  the  several  species  with  the  ott 
apes,  and  the  monkeys  generally,  and  then  apply  t 
doctrine  of  probabilities  to  the  morphological  resnl 
The  only  logical  conclusion  must  be  that  man 
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llescendarit  rif  nn  »|)e,  which  would  be  only  gpiieri- 

jcally  •eimrftlilo  from  the  chimpnii/ce  and  the  Rorilla; 

Imid  llmt   wliile  the   la?!,  two  are  llttli>  modified  de- 

|«cendikiit9  <rom  n  common  stock,  man's  Biriiclnre,  in 

ouie  respects,  has  been  much  modified,  —  but  even 

in's  deviation  ii  uioslly  superficial  and  psycbolo- 

[Ical.  TnEi>,  Gli.u 

Waaliinirton.  Aug.  5. 

IWe  meant,  by  the  statement  which  Dr.  Gill  criti- 
{clses,  th!«t  the  immediate  exact  ancestors  of  man  are 
[not  known  to  paleontologists;  and  that  the  morpho- 
1  logical  evidence  has  nut  yet  been  so  fully  worked 
lover  as  to  afford  definite  conclusions  as  to  {lie  evolu- 
Ition  of  man.  Tlie  elucidation  of  the  exact  affinities 
lof  man  with  various  primates  still  awaits  exhaustive 
{study:  that  he  is  related  to  the  anthropoid  npes.  is,  of 
[course,  well  established;  but  that  he  is  more  closely 
I  related  to  them  than  to  any  other  primates  has  still 
to  be  proven.  In  suggesting  a  relationship  between 
I  man  and  the  monkeys,  we  meant  rather  to  propound 
,  question,  than  to  advocate  a  conclusion.  In  reality, 
I  there  is  prot)ably  no  eswntlal  difference  between  Dr. 
I  Gill's  opinion,  and  the  suggestion  emitted  in  our  com- 
[ment,  which  our  critic  seems  not  tu  have  understood 
I  we  intende<l.  —  Ed.] 

A  mad  stone. 

Voiir  i|«estion,  Mr.  Editor,  having  regard  to  Mr. 
Samp-on'«  letter  concerning  a  '  mad  stone,'  '  how  did 

I  such  a  su|M'rstition  aiise?'  admits  of  a  ready  answer. 

I  Hany  a  porous  stone,  in  good  capillary  condition,  can 
nurk  >i  wijtinil,  not  so  effectively,  perhaps,  as  the  lips 
itf  (jiieeii  Eleanor,  but  still  with  considerable  power. 
Thi*  (all  is  esficcially  true  in  case  the  stone  has  been 
ini'i'tiMicd  so  that  close  contact  between  it  and  the 
V>ody  may  tie  secured,  as  well  as  continuity  of  the 
fluids,  and  evaporation  from  the  external  surface  of 
the  stone,  to  actuate  the  capillary  flow.  Familiar  ap- 
plicalioiis  of  the  principle  are  seen  when  the  couiitry- 
boy  puts  a  dab  of  mud  upon  tlie  spot  where  a  hornet 
IiM  Slung  him  to  compose  tlie  pain;  and  when  the 
liousoHife  nses  French  chalk,  or  soa]vstone  dust,  or 
wet  plasler-of-Paris,  or,  l)ctter  yet,  clay  moistened 
Willi  iiaphllia,  ether,  or  oil  of  turpentine  to  draw  out 
a  greiL>e-spot  from  clothing  or  from  tlie  floor.  Thus 
much  for  the  basis  of  the  '  su]>crstilion.'  It  is  as- 
suredly easy  to  conceive  withal  tlial '  mad  stones' 
may  liave  existed  of  such  chemical  composition,  or 
clinrced  with  such  chemical  sulwtauees,  that  they 
CKild  .let  as  germicides  as  well  as  absorbents.  In- 
deed, we  have  niresdy  in  that  most  sovereign  of  balms, 
powdered  chalk  for  a  mosquito  bite,  something  so 
lirwlv  akin  to  tlie  ideal  mail  stone,  that  your  corre- 
si>on<ieiit  was  more  than  justified  in  according  to  the 
matter  bis  pfirlitm  of  that  careful  attention  which 
Amgo  ilid  extol.  F.  H.  Stoheb. 


THE  KONGO  FREE   STATE. 

Mi:.  Stasi.kv  has  given  a  history  of  the 
pUnliiiX  uf  this  slntc,  its  growth  to  the  pi-es- 
Uinf,  ati(t  the  rcc-ognitiuii  uf  Ms  Hag  and 
prcignty  by  llie  powers  of  EurojK!  and 
Boricfl,  at  the  Berlin  coiircrcnee.  His  book 
liafi  been  supjilerapnted  by  reports  from  Frencli 
and  I'ortngiu'sc  tfavolicr.s  ;  from  Lieut.  Cam- 
eion  of  the  Knglisli  sinny,  who  eiossed  Africa 


from  the  east  to  the  west  a  little  below  the 
valley  of  tiie  Kongo;  fwta  Sir.  W.  H.  Tisdel, 
the  agent  sent  by  our  governraent  to  the  Kon- 
go ;  and  from  Admiral  English,  commander  of 
our  fleet  on  the  African  coast.  These  rejiorts, 
though  somewhat  conflicting,  can  be  recon- 
ciled, and  the  truth  ascertained. 

The  Kongo  free  state,  by  the  terms  of  the 
Berlin  convention,  controls  a  narrow  strip  on 
the  northern  banks  of  the  Lower  Kongo,  from 
the  ocean  to  Stanley  Pool ;  thence  the  terri- 
tory extends  north-east  to  between  the  fifth  and 
sixth  degrees  of  north  latitude,  and  south  be- 
low the  eleventh  degree  of  south  latitude,  and 
east  to  within  a  few  hundred  miles  of  the  In- 
dian Ocean,  including  in  its  limits  nearly  all 
the  water-shed  of  the  Kongo  and  its  branches. 
The  river  is  navigable  from  the  ocean  to 
Vivi.  Between  Stiiiiley  Pool  and  Vivi,  23.i 
miles,  there  is  a  fall  of  1.2(10  feet,  with  «(> 
miles  of  navigable  water  between  the  falls. 
There  are  a  large  number  of  navigable  branch- 
es running  into  the  Kongo,  and  steam-launches 
have  sailed  on  Ihe  Kongo  and  these  branches 
nearly  li.'iOO  miles.  Mr.  .Stanley  estimates, 
indeed,  that  there  are  over  5,000  miles  of 
uninterrupted  navigation  on  tbem  ;  and  that, 
in  addition,  the  navigable  waters  of  other  trib- 
utaries wotikl  i)robably  bring  the  total  to  about 
20,000  miles  :  these  estimates  cannot  be  fully 
relied  upon,  but  there  is  sufficient  evidence  to 
prove  that  the  navigable  waters  of  the  Kongo 
exceed  those  of  any  other  river  in  the  world. 

The  land  in  the  eastern  part  of  the  water- 
shed of  the  Kongo  is  between  4,000  and  5,000 
feet  in  height,  falling  at  first  pretty  rapidly, 
and  then  more  gradually,  into  the  great  valley 
of  the  Kongo,  about  1,500  feet  above  the  sea- 
level. 

As  the  river  rises  in  the  east,  runs  to  the 
west  near  the  Equator,  its  valley  has  nearly 
the  same  climate,  growing  more  teni[>erate 
towards  the  sources  of  the  river.  The  whole 
area  is  abundantly  supplied  with  r.iinfall. 

The  outlets  for  the  trade  of  this  vast  region 
have  hitherto  been  soutli  through  the  Portu- 
guese territory  to  the  Atlantic  Ocean  at  Ben- 
guela,  or  else  north-west  through  the  French 
[lossessions  to  the  valley  of  the  Ogow^'.  The 
Kongo  offers  the  shortest  route  to  the  ocean, 
but  the  river  has  cut  its  waj-  through  the 
chains  of  mountains ;  while  the  Kwilu  Niadi, 
in  the  territory  of  the  association,  and  the 
Ogow<S,  follow  natural  valleys,  and  reach  the 
ocean  by  longer  and  easier  routes. 

Jlr.  Stanley  constructed  a  road  around  these 
falls.  It  crosses  a  stieeession  of  valleys  and 
steep  hills,  some  one  thousand  feet  in  height. 
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In  tlie  valleys  are  streams,  lowlands,  and 
swamps ;  and  the  lowland  is  so  rich,  and  the 
growth  80  Iiisuriant,  that  the  grass  and  csinc 
attain  a  height  of  from  eight  to  ten  feet  in  a 
short  lime,  and  oonipletely  hide  aud  obstruct 
the  road,  so  that  it  is  almost  impossible  to 
maintain  it  in  a  passable  condition.  As  there 
are  no  beasts  of  burden  in  the  country,  all 
gooils  are  carried  around  the  falls  on  the  heads 
of  porters,  or  pulled  up  the  steep  hills. 

A  small  steamer,  the  Stanley,  of  thirty  tons 
burden,  constructed  in  sections,  arrived  at 
V'ivi  nearly  two  j'ears  ago.  A  force  was  at 
once  organized  to  move  these  sections  to  .Stan- 
ley Pool ;  but  all  etTorts  have  been  fruitless, 
and  the  different  sections  now  lie  rusting  in 
the  valleys  or  on  the  hills. 

Two  hundred  and  fiflj-  thousand  dollars  are 
annually  paid  for  porters  i»etween  Stanlej- 
Poo!  and  the  coast,  by  the  International  asso- 
ciation, native  traders,  and  three  missions. 

Tlie  expense  of  transporting  merchandise 
and  stores  from  the  ocean  to  Stanley  Pool,  ex- 
changing them  for  the  products  of  equatorial 
Africa,  and  carrying  these  to  the  ocean,  exceeds 
the  value  of  the  aiticles  when  delivered  at  the 
stations  on  the  coast.  Mr.  Stanlej-  admits 
this  fact,  and  says  that '''  the  Kongo  Rasin  is 
not  worth  a  two-shilling  piece  in  ita  present 
state." 

The  only  way  in  which  the  products  of  equa- 
torial Africa  can  be  conveyed  from  the  Kongo 
to  the  ocean,  is  b_v  means  of  a  railroad  con- 
structed either  down  the  Kwiln,  the  (tgowc, 
or  the  Kongo.  The  Kongo  railroad  will  prob- 
ablj-  cost  much  more  per  mile  than  one  by 
either  of  the  other  routes  :  but,  as  it  is  the 
shortest,  the  total  exi)ense  of  construction  will 
be  less,  while  the  operating  expenses  will  be 
much  less. 

Whenever  the  merchants  and  hankers  of 
Kuropc  and  America  are  convinced  that  this 
roml  will  pay,  it  will  be  built,  and  tlie  sottle- 
tiu'tit  and  civilization  of  Africa  coniineiiccd. 

Little  didiciilty  has  been  found  in  procuring 
laborers  for  the  constniclion  of  the  Panama 
railroad  and  canal,  and  no  greater  difficulty 
will  be  found  in  the  construction  of  this  road. 

It  therefore  becomes  uccessar}-  to  ascertain 
if  the  soil  is  fertile,  and  yields  bountifully  the 
products  that  arc  required  in  temperate  regions, 
and  if  the  climate  permits  cultivation  and  tra<le 
to  be  carried  on  under  the  supervision  of  white 
men. 

The  steamers  of  the  association  have  visited 
many  tribes  on  llie  banks  of  the  Kongo,  estab- 
lishing stations,  and  examining  the  bottom 
lands  of  the  Kongo   and   its   branches.     But 


they  know  little   of  the   great   valley  of  Ittr 
Kongo  and  its  tributaries.     It  is  bdicvH  thai 
the  soil  is  generally  fertile,  ihotigh  tiii 
probably,  both  north  and  south  of  »!"■ 
large  lakes  and  tracts  of  low  and  sw 
But  a  long  time  must  elapse  befui' 
Africa  is  thoroughly  known. 

The  soil  in  the  valleys  is  exceedingly  rich, 
and  yields  all  the  products  of  equatorial  coon- 
tries.  Ciittle  are  not  found;  but,  as  they  art 
raised  in  large  quantities  on  the  eastern  pari 
of  the  water-shed,  they  can  probably  be  raised 
in  the  valley.  Ivory,  palm-oil.  rubl>er.  dye- 
stuffs,  and  gums  are  abundant ;  and  lea,  cotfee. 
cotton,  pcpix^r,  spices,  and  sugar  can  bo 
grown  to  an  almost  illimitable  extent. 

A  rich  and  fertile  soil  is  of  little  value  witii- 
out  laborers  to  till  it.  These  cannot  be 
brought  from  abroad,  but  must  l)e  found  in  the 
country  itself.  The  natives  of  Africa  are  nat- 
urally improvident,  and  work  only  when  oom- 
pelled  b^-  the  whip  of  the  master,  oi'  necessity. 
They  have  few  wants,  require  little  clothing, 
the  ground  yields  spontaneously  enough  for 
their  support,  the  rivers  abound  in  fish,  and 
the  women  do  all  the  work. 

The  earl}'  laborers  employed  by  Mr,  .Stanley 
were  Kurmen  from  the  west  coast  and  Zuiai- 
baris  from  the  east  coast ;  but  Mr.  Stanley 
has  gradually  substituted  native  labor,  and  now 
fifleen  hundred  natives  are  on  the  pay-roll  of 
the  association.  As  the  negro  is  taught  the 
wants  of  civilized  life,  he  will,  by  slow  degrees, 
be  induced  to  work ;  but  a  long  lime  mutt 
elapse  before  the  lands  of  equatorial  Africa  «« 
settled  and  cultivated  to  any  great  extent. 

It  will  be  impossible  to  carr^'  on  trade  with 
Africa,  or  civilize  the  country,  without  the  pres- 
ence of  white  men. 

The  western  coast  of  Africa  is  the  most  uo- 
healthy  country  in  the  world  ;  and  the  loss  of 
life  at  the  stations  at  the  mouth  of  the  Kongo, 
and  in  the  expedition  of  Capt.  Tuckcy,  aeeined 
to  prove  that  the  valley  of  the  Kongo  wm 
equally  unhealthy.  He|>orts  from  reiurned 
em|iloyees  of  the  association,  and  others, 
confirm  this  opinion.  They  say  tliat  a  large 
number  of  the  foreign  employees  have  died, 
while  many  others,  enfeebled  by  disease,  have 
returned  home. 

It  is  evident,  from  the  account  of  Mr.  Stan- 
ley, that  there  has  been  a  large  proportion  of 
deaths  and  disaliililios  among  the  emplo>"ec» 
of  the  association  ;  tliat  exposure  or  intem- 
perance, which  in  Kurojie  causes  only  tempo- 
rary inconvenience,  is  followed  on  the  Kongo 
by  fever,  and  often  by  death,  in  a  very  short 
time.    The  statistics  are  insulllcient  to  enable 
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us  to  form  a  correct  judgment  in  regard  to  the 
mortality. 

Mr.  .Stanley  was  unfortunate  in  the  selec- 
tion of  several  of  the  stations,  particularly 
tboae  at  Vivi  and  Stanley  Pool.  They  were 
located  on  high  ground,  and  supposed  to  be 
peculiarly  healthy ;  but  at  these  stations  the 
hills  on  the  two  sides  of  the  river  converge,  and 
the  cool  breezes  from  the  river  and  the  valley 
blow  over  the  8^•»tion8  as  through  the  mouth 
of  a  funnel :  and  sickness  and  death  are  much 
more  frequent  than  in  low  stations  in  the  val- 
ley of  the  river  protected  from  the  wind  bj' 
the  bills  or  trees. 

Mr.  .Stanley  asserts,  and  we  think  he  is 
correct,  that  when  the  sanitary  conditions  are 
better  understood,  and  the  exposures  incident 
to  the  settlement  of  a  new  country  overcome, 
pro|)er  foo<l  obtained,  with  temperance  in  eat- 
iug  and  drinking,  a  man  can  accomplish  as 
much  work  in  equatorial  Africa  as  in  temper- 
ate Europe  :  provided,  as  stated  on  another 
page  of  Science,  he  returns  home  every  eigh- 
teen months  for  a  vacation  of  three  or  four 
raonths. 

The  dcatli-rate  is  always  high  in  new  coun- 
tries. In  New  England,  and  in  the  temi)erato 
regions  of  America,  as  well  as  in  torrid  zones, 
new  settlements  are  always  unhealthy,  and  great 
mortality  prevails ;  and  not  until  permanent 
settlemenUs  are  made  can  we  pronounce  upon 
lUe  healthiness  of  any  climate.  We  believe 
that  equatorial  Africa,  being  nearly  two  thou- 
feet  above  the  level  of  tlie  sea,  will  be 
unhealthy  than  India,  or  many  other  couu- 

!c«  where  white  men  live,  and  carry  on  a 
large  and  successful  trade. 

The  association  has  alread}'  planted  twenty- 
two  .stations  up  and  down  the  valley  of  tlie 
Kongo,  and  expect  to  plant  and  maintain 
other  stations  every  tifty  or  one  hundred  miles 
on  these  waters.  The  natives  within  tlie  in- 
Hitence  of  these  settlements  are  beginning  to 
labor,  and  bring  in  their  productions  to  the 
settlements.  A  small  amount  from  each  sta- 
tion will  make  a  large  foreign  exix)rt,  sufficient 
pport  a  railroad  fVom  Stanley  Pool  to  the 
n. 

Ttie  stations  are  now  ready,  but  the  mer- 
cbants  cannot  successfully  establish  stores  for 
trading  with  the  natives  until  the  railroad  is 
I'uilt.  The  cost  of  the  railroad  is  estimated 
hy  Mr.  Sunley  at  $5,000,000  in  the  body  of 
hia  l>ook.  and  at  $7,500,000  in  the  appendix. 

All  that  cijuatorial  Africa  now  requires,  is 
the  coH'ifruction  of  the  railroad  from  .Stanley 
I'ool  to  Vivi ;  and  we  trust  and  believe  that 
umc  guo«1  judgment,  executive  ability'. 


and  energy,  which  have  won  success  for  Mr. 
Stanley's  other  undertakings,  will  enable  him 
to  raise  the  funds  for  this  enterprise,  open  the 
heart  of  Africa,  and  accomplish  the  objects  of 
the  association.         Gardiner  G.  Hl'bbaiui. 


COMPOSITE  PORTRAITURE. 

The  process  of  composite  photography  has 
been  ap[ilied  to  the  solution  of  two  problems : 

1.  Given  a  series  of  objects  having  in  common 
an  interesting  characteristic,  to  find  a  single 
type  which  shall  represent  the  whole   group. 

2.  Given  a  series  of  representations  of  the 
same  object,  to  find  a  single  representation 
which  shall  give  a  superior  effect  by  com- 
bining the  strong  points,  and  neglecting  the 
defects,  of  each  of  the  series.  The  latter 
problem  is  by  far  the  simpler.  The  compo.site 
of  six  medallion  heads  of  Alexander  the  Great 
may  be  taken  to  represent  the  real  Alexander 
better  than  any  one  of  the  originals,  because  the 
probability  of  the  six  artists  having  introduced 
the  same  inaccuracy  is  very  small.  In  the 
lirst  problem,  however,  we  arc  introducing  an 
essentially  new  face,  —  a  type  representing  par 
excellence  the  peculiar  characteristic  for  which 
the  originals  were  groujwd  together.  In  com- 
liining  the  portraits  of  criminals,  the  object  is 
to  get  a  type  of  criminality  ;  in  combining  the 
portraits  of  national  academicians,  one  of  rec- 
ognized scientific  ability. 

Other  methods  of  producing  a  type  are  when 
the  artist  puts  on  paper  tlie  general  effect  of 
more  or  less  unconscious  observation  of  physical 
peculiarities  in  the  class  of  persons  representeil ; 
or  when  the  anthropologist  selects  among  a 
number  of  savages,  for  instance,  one  who  was 
judged  to  have  all  the  distinctive  m.^^ks  of  his 
tribe  in  neither  an  exaggerated  nor  a  deficient 
degree,  and  yet  coml)ined  with  them  no  indi- 
vidual eccentricities,  —  in  short,  that  much- 
talked-of  average  man,  whom  one  does  not 
meet  every  day.  Composite  photography  aims 
to  take  this  process  out  of  the  hands  of  erring 
judgment  and  vague  imagination,  and  reduce 
the  art  of  type-getting  to  a  mechanical  one  of 
combining  photographs. 

In  several  eases,  when  various  images  have 
been  combined  to  elicit  a  type,  it  has  happened 
that  the  resultant  has  been  remarkably  similar 
to  one  individual  of  the  group  represented. 
This  was  strikingly  illustrated  in  the  portraits 
published  in  Science,  No.  1 IH.  Mr.  Galton  men- 
tions, that  in  one  such  case  he  took  a  second 
composite,  omitting  the  face  which  resembled 
the  first  composite,  and  the  two  pictures  thus 
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obtained  were  practically  alike.  In  the  case 
of  the  national  academicians,  the  gentleman 
referred  to  as  representing  the  type  w.ns  not 
one  of  the  sitters  at  all.  The  explanation 
of  this  peculiarity  (exchiding  all  [wssibility  of 
mechanical  crmr  in  photographing)  .werus  to 
be  possil)lc  in  two  ways.  It  may  be  regarded 
as  an  example  of  what  has  been  spoken  of  as 
'  pre|>olcuey,'  which  means  that  one  set  of 
features  was  so  powerful  and  characteristic 
as  to  outweigh  the  etl'ect  of  all  others  not  in 
harmony  with  it.  On  the  other  hand,  it  ma}* 
be  said  that  the  i)eciiliar  face  is  really  very 
nearly  tiie  arithmetical  mean  in  point  of  ap- 
pearance of  its  class.  For  example,  if  we 
desired  the  average  height  of  twenty -one  men, 
five  of  whom  were  live  feet  ten  inches  high; 
five,  five  feet  nine  inches  high  ;  one,  five  feet 
eight  inc^hes  :  live,  five  feet  seven  inches,  and 
five,  five  feet  six  inches,  each,  wc  might  lake 
the  man  of  five  feel  eight  inches  as  the  average 
of  the  lot.  Thi.s  individual  would  then  be  the 
mean  of  his  class,  just  as  the  one  face  was 
the  mean  of  its  class.  If,  now.  we  omit  the 
man  of  just  five  feet  eight  inches  in  height,  the 
average  of  the  grouj)  is  not  altered  in  the  least. 
So,  also,  in  omitting  the  one  photogra|>li,  iis 
Mr.  Gallon  observes,  the  tyjic  is  not  altereil. 
This  leads  jirobably  to  the  latter  e\|)lanation.  • 

Till'  problem  is  reduced  to  its  simplest  terms 
in  the  combination  of  Init  two  faces.  The 
resultant  here  ought  to  be  llic  exact  mean  be- 
tween the  two  originals.  If  the  composite 
resembles  one  more  than  the  other,  we  must 
regar<l  that  one  as  the  more  powerful  charac- 
teristic face ;  if  it  resemliles  each  of  the  ori- 
ginals, they  probably  resemble  each  other ;  if 
it  ditl'ers  from  both,  they  diHurfrom  each  other. 
That  is,  the  mean  of  three  inches  and  five 
inclies  does  not  differ  much  from  either,  nor  do 
they  ditfer  much  from  eiicli  othci' :  the  mean  of 
one  inch  and  seven  inches  is  also  four  inches, 
but  the  ditfcrcnces  between  Ihem  and  the  mean 
are  large. 

I  have  attempted  1o  exiieriment  with  ordi- 
nary photograplis,  ami  without  the  elaborate 
apparatus  of  composite  photography,  and  give 
my  results,  in  the  hope  of  thus  ])lacing  the 
process  within  the  reach  of  every  one. 

The  most  natural  method  of  combining  two 
pictures  is  by  means  of  the  well-known  Brewster 
stereoscope.  I  tried  this,  and  was  surprised  at 
the  splendid  result.  I  went  to  work  with  all  the 
fervor  of  an  originid  discoverer,  but  afterwards 
found,  on  looking  at  Mr.  Oalton's  article,  that 
he  had  ilnne  the  same.  I  mention  this,  because 
Mr,  Gallon  liimself,  in  the  same  place,'  admits 

■  Inqulritm  tnlu  biiiniin  fucutiy. 


an  independent  suggestion,  both  ol"  this  uml  nf 
composite  pholograpliy,  in  the  shape  of  a  Iriur 
from  Mr.  Austin  of  New  Zealand,  to  Chnrl** 
Darwin. 

It  was  e.isy  to  arrange  a  device  by  wliicii 
one  of  the  two  photographs  couhl  be  raised  m 
lowered,  moved  laterally,  and  also  swung 
around  its  centre  so  as  to  bring  its  image  ex- 
actly in  corresfiondcnce  with  that  of  the  othei 
|)hotograph.  The  only  requisites  are  thai  llit 
two  pictuivs  be  approximately  of  the  same  sixe 
and  position.  When  these  requisites  were  not 
satisfied,  I  found  other  melhiuls  of  comliiniug 
them,  as  will  appear  below.  With  an  or<liii«rv 
slereoscoiw  ami  a  family'  allium,  any  one  Im* 
the  means  of  an  amusing  and  inslruclive  study. 
A  few  of  the  results  gotten  in  this  wf)v  may  bi' 
worth  recording. 

As  was  said  before,  in  uniting  two  pictnres, 
say  of  two  sisters  that  are  commonly  consid- 
ered to  resemble  each  other,  the  com|K>site  is 
very  much  like  either.  .Some  will  call  it  luone 
like  the  one.  some  more  like  the  other.  Bj 
alternately  closing  each  eye.  and  then  o(H!nii^ 
both,  the  observation  becomes  more  striking. 
If  the  jncturea  represent  persons  who  nre  lolnl 
strangers  to  each  other,  the  result  is  often  an 
entirely  diflTerent  face  from  either.  The  eirccl 
is  peculiar  of  combining  the  photographs  of 
two  persons  of  opposite  sex.  The  male  fHrv 
seems  to  predominate;  but  this  is  pri. 
due  to  the  influence  of  the  beanl,  musi,-. 
etc. ;  for  in  combining  children  of  oiipositesex, 
or  using  photographs  of  adults  with  smootli 
faces,  the  predominance  disappears.  Like  the 
beard,  so,  too.  the  hair,  costume,  etc..  are  api 
to  lend  an  undesirable  peculiarity  to  the  ooai- 
[wsite.  This  can  be  partly  avoide<l  by  cutting 
out  the  shape  of  the  face  [iroper  in  white  pR|K'r. 
and  attaching  it  with  a  rublier  band  to  the  pho- 
tograph, tlius  combining  the  features  alon*-. 
On  the  same  luinciple,  one  can  combine  the 
upper  part  uf  otic  face  with  the  lower  part  of 
another  b^-  covering  with  paper  Ihc  suitable 
parts  of  each. 

One  can  combine  persons  of  dilTerenl  age* 
with  good  result.  A  young  lady  of  twenty,  com- 
bineii  with  her  mother  of  sixty,  gives  a  l.-idy  of 
about  forty  years  of  age.  A  still  more  striking 
case  is,  when  a  girl  and  her  grandmother  give 
as  a  composite  a  middle-aged  woman  much 
more  like  her  mother  than  like  the  girl  herself, 
or  her  grandmother,  although  a  family  resem- 
blance runs  through  the  group. 

As  Mr.  Gallon  says,  the  ett'ect  is  ofi 
idealize  the  faces.  A  ojmposile  of  two  i 
graphs  of  the  same  jierson  gives  a  coin 
far  belter  tlian  any  photograph  aclualh   i 
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,  of  tLc  ludividiml.     The  combinalion  of  a  pho- 
iph  ofn  person  at  one  age,  with  that  of  the 

_  person  at  a  dttTerent  age,  is  very  much 

like  what  the  person  looked  at  an  intermediate 
age.  The  efl'ect  of  hair,  costume,  etc.,  often 
sfioils  the  resnlt.* 

While    the   combination   with   an   ordinary 
stereoscope   is  very  satisfactory,  there   are  a 
few  advantages  in  using  the  original  form  of 
tho  ioatruinent  as  it  was  invented  by  Wheat- 
jtone.     This   consists  of  two  mirrors   set   at 
right  angles,  and  two  bars  running  out  per- 
pendicularly to  tlie  faces  of  the  mirror.    Along 
tbese  bars  uprights,  holding  the  photographs, 
t-an   be  nioveil.     One  eye 
looks  into  each  mirror,  and 
the  combination  of  the  two 
images  takes  place.     Dil'- 
erenccs  in  size  of  the  pho- 
tographs can  be  accounted 
for  by  moving  the  larger 
one    farther  off,    and  the 
Binaller  one    nearer.     As 

I  60on   as  the  two  images, 

I  as  seen  side  by  side,  are 
of  the  same  size  and  posi- 
tion, the  bars  are  moved  on 
their  f"ommon  axis  until 
the  images  coalesce.  The 
composite  thus  formed  is 
even  better  than  the  Brew- 

later  atereo8co|)e,  an<l  the 

[arrangement  lends  itself 
lo  a  gi'euter  variation  in 
the  experiment.  Two  cau- 
tions may  be  useful:  1'. 
The  head  must  not  be 
ino^'ed.  A  prong  of  wood 
attached  to  the  instnimeut, 
and  held  l>etween  the  teeth. 
will  he  an  aid.  2°.  The  il- 
lumination of  the  two  pic- 
tures must  be  alike,  or  else 
the    more   strongly  illuminated   will   give  the 

[  eliaracter  to  the  con)|)osite. 

While  composite    photogr.iphy  has   always 

I  mode  u^<c  of  photographs,  there  is  no  im{x>ssi- 
bility  in  making  a  composite  directly  from  the 

I  original  sitters.  A  Philadelphia  photographer 
j  lia.<>  been  successful  in  producing  a  composite 
[of  two  sisters  from  actual  life.  The  mclhcKl 
t doubtless,  more  troublesome  than  the  usual 
With  the  Wheatstone  stereoscope,  one 

CAO  combine  living  faces  by  having  two  per- 

•ooa  assume   appropriate  positions;    and,   as 
^berore,  by   guiding   the  movements   of  their 

-.■.  •!  that  UiU  mrjhod  ot1or»  A  menna  of  itu'lytng 
•  <pr'-»iitjn  iifthc  ■•miitlont. 


heads,  uniting  the  image.s  in  the  mirrors.  Both 
the  full  face  and  the  proQIe  give  a  peculiar  and 
lifelike  effect. 

The  most  common  difference  in  tiie  position 
of  photographs,  as  ordinarily  taken,  is  the  di- 
rection of  the  head  ;  i.e.,  whether  more  of  the 
left  or  the   right   side  of  the  face  is  shown. 
Two  photographs,  looking  in  opposite  direc- 
tions, cannot  be  c-ombined  by  any  of  the  above 
methods.     A  simple  device  overcomes  the  dif- 
ficult}-.     A  piece  of  mirror  is  held  directly  in 
front  of  the  face  between  the  two  eyes.     The 
two  pictures  are  set  side  by  side  ;  one  is  looked 
at  directly  with  one  eye,  while  the  other  is 
seen     refleetetl,     and,    of 
course,    reversed    in    the 
mirror.      By   moving   the 
photograph  until  its  reflec- 
tion   coincides    with    the 
j^t^,  other,  a   perfect  blending 

takes  place.  • 

I  have   tried    combina- 
tion by  means  of  the  zoe- 
trope.    Simple  figures  can 
be  satisfactorily  combined  ; 
but  so  complicated  a  de- 
sign as  the  human  face,  is 
accompanied  by  a  vague- 
ness of  outline  and  detail 
which  render  the  process 
useless.     By  using  five  or 
six  of  each  of  the  two  pho- 
tographs to  be  combined  a 
distinct  fac«  is  seen.    Even 
then  the  result  is  not  nearly 
so  good  as  in  the  stereo- 
scopic   combination.     Be- 
sides, there  is  no  way  of 
nuc'ounttng  for  small  differ- 
ences in  the  [iholographs. 
In  combining  several  pic- 
lures,  one  gets  nothing  but 
a  jumble  of  faces. 
The  fatal  objection   to  all  these  h;ind-pro- 
cesses   is.    tliiit  but  two  iihotogra[)lis  can   be 
combined  at  once.     To  unite  the  resultant  com- 
posite of  two  or  more   stereoscopes,   is,  per- 
linps,  possible,  but  would  certainly  prove  very 
troublesome.     An  np[)atatU9,  that,  by  a  system 
of  mirrors,  would  superimpose  a  series  of  im- 
•iges,  suggests  one  method  of  extending  the  pro- 
cesses above  described.      .Joseph  Jastrow. 


PORTRAIT  OF   TIIE 
THE  ASSOCIATION. 


OF- 


A    COMPOSITE 
FICERS   OF 

Tub  accompanying  photo-engraving  is  a 
composite  of  the  photographs  of  the  highci 
officers  present  at  last  year's  meeting  of  tin- 
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American  a<!<M')ciation  for  the  a'lvancement  of 
science :  tli<:!»«  were,  Messrs.  Newton.  I.«slev. 
Newooinb,  Asa  Gray.  Cope,  Ililgard.  Putnam, 
James  Hall,  J.  W.  Langler.  Morae.  Eaton, 
N.  H.  Winchell.  Wormlej-,  Thurston,  Eddy. 
Springer,  and  John  Trowbridge. 

It  was  i>re|)ared  by  Mr.  W.  Cnrtis  Taylor  of 
I^iladel|iliia.'  who  had  never  seen  a  comi>08ite 
h>efore  preparing  it:  and  it  is  therefore  less 
successful  than  might  otherwise  Ite  expected. 
As  in  the  jjrevions  composites  published  b3'  as. 
it  makes  a  younger  and  handsomer  man  than 
the  average  of  those  whose  faces  enter  into  it. 
The  average  age  of  these  seventeen  gentlemen 
can  hanlly  be  less  than  fifty. 


THE   YACHT  PURITAN. 

TiiK  yacht  Puritan,  which  has  Just  raced  so 
succressfully  with  the  New- York  sloop  Priscilla, 
was  designed  h3-  Mr.  P^ward  Burgess  of  Bos- 
ton with  u  view  to  combine  the  spee<l  of  the 
ordinary  type  of  American  sloop  with  the 
wcathcrliness  of  the  English  cutter.  The  race 
for  the  (ioclet  cup  at  Newport,  Aug.  3,  seems 
to  show  that  we  have,  at  last,  a  successfbl 
compromise.  Puritan  measures  93  feet  on 
deck  from  the  fore  side  of  stem  to  the  aft 
side  of  her  long  and  slender  tailVail.  Extreme 
beam,  22  feet  7  inches.  Draught,  H  feet  4 
inches.  Displacement,  105  gross  tons.  The 
lead  keel  weighs  25  tons ;  and  20  tons  of  lead 
arc  stowed  inside,  four  or  five  tons  of  which 
arc  run  into  the  garboards.  The  centre-board 
is  21  feet  long  and  10  feet  deep.  The  spar 
measurements  are:  mainmast,  78  feet;  top- 
mast, 44  feet;  boom,  7G  feet;  gaff,  47  feet; 
bowsprit,  'M  feet  (outboard) .  Lower-sail  area, 
5,500  8(]uare  feet. 

Many  yachting  critics  predicted  that  Puritan 
would  not  carry  her  sail ;  that  her  lead  keel, 
combined  with  so  much  beam,  would  make  her 
ver}'  unens}'  in  a  seaway ;  and  that,  like  other 
compromises,  she  would  be  slow.  Her  record 
so  far  has,  however,  been  entirely  satisfactor}'. 
In  the  Ncwiwrt  race,  while  the  fastest  cutter 
yet  built  in  America  —  Bedouin  —  plunged  into 
every  sea,  finally  losing  her  bowsprit,  Puritan 
never  put  her  bowsprit  under,  and  beat  the 
cutter  one  hour  in  the  twenty-mile  thrash  to 
windwani. 

l*uritan's  rival.  Pi'iscilla,  is  undoubted}}-  a 
very  fast  craft ;  and  with  her  rig  reduced,  she 
may  yet  prove  a  troublesome  antagonist,  with 
her  five  feet  extra  length. 

The  success  of  lK>th  Iwats,  which  a  new 

>  Wc  ur  Indebtml  to  lh«  rourixy  of  ihlt  gmtlcmtn  for  the 
npppitanity  of  rvpruduelnic  It. 


book  on  the  America's  cop  calls  *  experiments, 
points  to  a  brave  defence  of  the  cup.  and  holdi 
oat  good  hope  that  it  may  still  remain  on  thi 
side  of  the  Atlantic. 

The  midship  section  of  Puritan,  given  here 
with,  is  published  for  the  Brat  time.  Her  Ion 
gitodinal  section  shows  a  rather  deep  forefoo 
with  a  rocker  keel  and  raking  stem-post 
Both  fore  and  after  bodies  are  onnsuallv  fine 


The  load  water-line  shows  about  five  inches 
hollow. 

The  picture,  showing  Puritan  under  lower- 
sails  and  club-gaff  topsail,  is  reproduced  from 
a  photograph  taken  by  N.  L.  Stebbins  in  the 
Eastern  yacht  race,  June  30,  when  she  beat 
the  next  boat  in  her  class  nearly  half  an  hour 
over  a  short  course. 


THE  PRESIDENT'S  ADDRESS.^ 

Mr  Fbibkds  :  I  have  the  honor  to  address  yoa  this 
evening  as  an  usoclation  of  representatives  of  Ameri- 
can science  in  all  its  branches,  —  as  students  of  the 
sky  and  all  its  elemental  forces,  of  the  earth  and  all  its 
mineral  constituents,  of  the  animal  and  T^t«l>le 
kingdoms  In  their  past  and  present  ages,  of  the  his- 
tory and  constitution  of  the  human  race,  —and  I  msj 
be  easily  pardoned  for  some  trepidation  in  viev  of 
the  draughts  yon  may  have  drawn  in  advance  tm  WJ 
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«lettd«r  excbequer.  I  tiave  lain  awake  o'  nighu,  like 
my  t'rmJecessors,  reflecting  linw  I  should  meet  my 
Italiililies.  And  iike  tliein,  iiii  doubt,  I  Hnd  myself 
p<x>rer  lli»n  » lii-n,  a  year  ago,  I  coi\tracted  them. 
You  wriuld  Bi'iiru  lo  receive  in  payment  my  promis- 
»ory  Doles  or  morlg7igi.'>  on  my  castles  in  Spain.  You 
will  accept  noiliing  but  gold  and  silver,  in  bullion  or 
ill  coin;  and  dial  is  what  troubles  me. 

Tliere  wer«  oni.-t<   halcyon   days  for  orators;  the 
world  of  knouledj;e  limited,  and  cano- 
pied with  rosy  clouds  of  curious  specu- 
lation;  the  birds  of  fancy  singing  In 
cTery  bush;  the  dew  of  novelty  glit- 
tering on  the  fields.    Science  was 
then  an  early  morning  stroll  with 
8jTD|)athc-tic  friends,  uncrltic.tl 
and  inexpert,  to  whom  sugge.s 
tions  Were  as  good  as  gospel 
truths.    Then,  such  a  reun- 
ion  aa  this   to-night  was   a 
»ort  of  picnic-party,  at  some 
picturesque  place  on  the 
shore   of    the    unknown, 
bjlarloiis  and  c^jnviviai. 

All    that    haa    passed 
away.      The   sun    of 
•cience  now  rides  high 
io  heaven,  and  floods 
tlie    earth    with    hot 
and     dusty     light. 
"What  was  once  play 
lias  turned  to   seri- 


and  in  their  causes  and  consequences;  weighing  and 
measuring  all  things;  analyzing  all  things;  collating, 
comparing,  and  classifying;  insisting  upon  investi- 
gation at  all  points;  formulating  rigid  laws;  scoffing 
at  the  unseen  and  unknowable;  and  transmuting  the 
fear  of  God  and  the  hopes  of  heaven  into  a  zeal  for 
the  exact  determination  of  the  units  of  force,  and  a 
confldent  e.xpecialion  that  railroads  will  soon  traverse 
all  the  unoccupied  regions  of  the  earth,  and  malleable 
steel  replace  wood  in  the  meclianic  arts. 
You    represent    this    new   world,   grown    so    suddenly  old, 
learned,  utilitarian,  and  critical.     Your  orators  have  a  hard 
time  of  it. 

Am  I  to  be  the  mouthpiece  of  the  outside  world,  setting 
forth  in  order  what  it  haa  expecleii  of  you?  its  praise? 
its  blame  ?    Xay,  what  care  you  for  praise  from  unin- 
spired lips  ?    Or  what  care  you  fur  blame  from  the 
vulgar  herd  who  comprehend  neither  your  purposes 
nor  your  methods  ? 

Am  I  to  be  your  mouthpiece  to  inform  this  out- 
side world  of  what  the  community  of  science 
which  you  partly  represent  has  been  about 
the  last  twelve  months,  giving  it  such 
a  catalogue  of    facts  discovered,  and 
theories  established  or  improved,  that 
it  shall  stand  amazed,  and  bless  its 
stars,  and  worship?    Then  this 
address    would    simply    be    a 
grandiloquent  stage-aside  in 
the  drama  of  this  meeting, 
and  no  address  to  yon. 


: 
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ous  toil.  Shadows  are  short.  Objects  present  them- 
•eir<^  in  well-deflned  and  separated  shapes  for  criti- 
^  cai  examination.  The  few  and  early  risers  have 
l>«corae  a  multitude.  The  tumult  of  occupations 
distrmcta  the  studious  observer.  No  one  lends  ear  to 
chit-chat.  .\1I  are  hurrial.  Critics  abound.  "Say 
what  you  want,  and  go;  or  tell  us  something  abso- 
lutely true  and  useful,"  is  tlie  introduction  to  every 
oonvenation.  Morning,  noon,  and  night,  men  de- 
mand.  not  the  agreeable,  but  the  necessary.  The 
■  ag*  of  romance  in  science  is  part  of  the  forgotten 
ipaal.  The  new  world  has  grown  gray-haired  in  fifty 
jrekr*.  IntntorAnt  of  the  irresiionsll>llity,  Ihesporlive- 
nwi.  tlie  poetry,  the  music,  the  superstitions,  the 
ftfTflctlans.  of  its  youth;  dealing  only  In  hard  facts. 


Must  I,  then,  speak  to  you  as  a  fellow-worker  in 
science,  contributing  some  fresh  gift  to  our  common 
stock  of  truths?  But  that  would  be  better  done,  if 
done  at  all,  by  reading  a  paper  on  the  subject  in  the 
section  lo  which  I  properly  belong. 

I  did,  indeed,  hesitate  a  while  liefore  I  rejected  a 
temptalinn  to  discuss  t)cfore  you  this  evening  one  or 
two  subjects  on  wliich  I  have  reflect<.>d  for  many 
years, — for  instance,  the  important  role  which  the 
chemical  solution  of  the  limestone  formations  has 
played  in  the  grand  drama  of  the  topography  of  the 
clol)e;  the  absolute  inconstancy  of  the  ocean-level; 
the  function  of  variable  deposition  in  closed  basins 
in  elevating  the  plane  at  which  coal-vegetation  re- 
peated itself;    the  influence  which  anticllnals  and 
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synclinals  eii  echelon  have  exercised  in  origintJIy  di- 
recting, and  afterwards  perpetually  shifting,  the  sys- 
tems of  river-drainage,  as  the  general  surface  became 
lower  and  lower  through  erosion ;  the  extraordinary 
differences  in  the  amount  and  rate  of  erosion  in  dif- 
ferent parts  of  the  same  region,  due  to  the  various 
heights  and  shapes  of  the  plications,  —  hut  a  deep 
sense  of  insufficiency  for  properly  handling  such 
great  subjects  deterred  me  from  tlie  attempt.  They 
demand  the  largest  treatment,  the  fullest  illustration, 
and  the  long  co<)peratiou  of  many  minds.  All  the 
grenl  transcendental  questions  of  science  remain  open 
to  research ;  not  one  of  them  has  as  yet  been  answered 
satisfactorily;  nil  answers  have  been  premature,  and 
most  of  what  has  been  published  for  such  seems  to 
me  puerile;  yet  the  disposition  to  deal  in  transcen- 
dental science  seems  to  grow  daily  stronger.  There 
are  no  laws,  however,  against  initiation  into  Alpine 
clubs.  If  men  choose  to  run  fatal  risks  for  notoriety, 
let  them  do  so,  in  the  name  of  all  that  is  chilly  and 
unprofitable;  but  let  them  not  pretend,  that,  when 
they  reach  the  summit  of  some  Jungfrau  or  Matter- 
horn,  their  demon  of  adventure  shows  them  all  the 
kingdoms  of  the  world  of  science,  and  the  glory  of 
it;  for,  in  fact,  the  inaccessible  sky  surrounds  them 
still,  and  clouds  obstruct  their  vision  in  every  direc- 
tion. I  have  no  fancy  for  such  mountain-climb- 
ing, and  think  lightly  of  exploits  so  barren  of 
results. 

I  seize  the  occasion,  rather,  to  awake  to  your  re- 
membrance some  thoughts  of  common  interest,  which 
the  multiplying  avalanches  of  facts  and  theories 
threaten  to  bury  out  of  sight,  as  the  pure  ice  of  the 
glacier  gets  covered  over  with  a  sordid  sheet  of  debrU, 
perpetually  tumbling  from  the  cliffs  between  which 
it  flows. 

Consider,  tlien,  first,  that  the  final  cause  of  a 
glacier  is  not  to  carry  moraines,  lateral  or  medial; 
that  these  are  mere  accidents  of  its  existence;  and 
that,  were  it  endowed  with  intelligence,  it  would  feel 
little  interest  and  less  pride  in  the  heterogeneous, 
variable,  and  for  the  most  part  useless,  burden,  which 
It  cannot  escape,  and  throws  away  at  the  close  of  its 
career.  Such  are  the  loads  of  science  which  we  are 
compelled  to  carry  forward  through  life,  in  the  forms 
of  fact  and  theory;  misshapen,  accidental  droppings 
upon  us  from  our  locol  surroundings;  fragmentary 
specimens  of  knowledge,  of  which  we  construct  our 
confused  and  shapeless  heaps  of  learning,  most  of 
which  is  of  little  use,  either  to  ourselves  or  to  the 
world.  The  life  of  the  glacier  Is  an  elaboration  of 
the  universal  moisture  into  snow,  ncv4,  and  pure 
ice,  by  a  slow  process  of  internal  constitution;  and 
such  is  the  happy  destiny  of  the  true  man  of  science, 
worked  out  iu  witfdom  of  character,  apart  from  all 
accidental  accumulations  of  learning,  and  mainly 
irrespective  of  them. 

Let  us  avoid  the  sacrifice  of  character  to  science. 
Aa  the  saying  of  Jesus  of  Nazareth,  that  the  sabbath 
was  made  for  man,  not  man  for  the  sabbatli,  has 
rung  through  the  centuries,  a  tocsin  of  alarm  to 
rouse  mankind  to  resist  eccle^ia.«ticism,  so  let  the 
warning  cry  (ill  the  air  of  our  association,  from  meet- 


ing to  meeting,  that  science  Is  our  means,  and  i 
our  end.  Self-culture  is  the  only  real  and  noble  i 
of  life.  And  as  the  magnificeuce,  beauty,  and  utiU 
of  a  glacier,  as  a  perpetual  reservoir  of  solid  mol»ta 
is  not  gauged  by  the  size,  arrnngement,  or  constia 
tional  features  of  Its  moraines,  neither  is  the  grut> 
ness  and  usefulness  of  the  philosopher  measured  bf 
his  amount  of  the  knowledge  of  the  physical  bo- 
and-theory  science  of  the  times. 

Of  all  kinds  of  Intellectual  greatness,  the  . 
is  achieved  by  the  philosopher  who  stands  hr; 
thinking  world  as  a  model  of  scientific  virti. 
to  flattery;   insensible  to  paltry,  liostilt^   i-^ 
patient  of  opposition;  dead  to  the   t>  ; 
self-interest;  calmly  8nr>erior  to   the  m    , 
of  the  short-sighted;  whom  nothing  diverts  from  thr 
endeavor  to  live  nobly,  and  to  whom  noble  mi4tu 
are  as  indispensable  as  noble  ends;    in  whom  \iit 
most  brilliant  successes    foster  neither  vauilv  nor 
arrogance;  to  whom  fame  is  unimportant,  .1 
erty  a  trivial  circumstance;  whose  joys,  like  1     . 
breezes  from  an  encircling  landscape,  come  from  tlir 
surrounding  friendship  of  the  general  world,  to  wbow 
best  interests  the  noble  heart  is  forever  loyal. 

Another  subject  for  serious  reflection  is  the  onr 
accumulation  of  scientific  information.  To  broach  It 
before  such  an  assembly  may  seem  to  require  sum^ 
apology.  Certainly,  the  feeling  prevails,  that 
world  cannot  have  too  much  science.  But  the  »eie 
of  learning  and  the  science  of  knowledge  are  1 
quite  identical;  and  learning  has  too  often,  in  1 
case  of  Individuals,  overwhelmed  and  smotheml  I 
death  knowledge.  The  average  bum.in  miud,  vb 
overstocked  with  information,  acts  like  a  general  { 
in  command  of  an  army  too  large  for  him  to  band 
Many  a  vaulthig  scientific  ambition  has  been  ' 
disgraced.  Nor  is  this  the  only  danger  that  we  1 
for  the  accumulation  of  facts  in  the  treasury  of  ths 
human  brain  has  a  natural  tendency  to  breed  as 
Intellectual  avarice,  a  passion  for  the  piling-up  1 
masses  of  facts,  old  and  new,  regardless  of 
uses.  In  the  great  game  of  our  spiritual  exislen 
facts  are  mere  counters  with  which  to  play  the  gal 
A  million  of  them  are  worth  nothing,  unless  the  pl^ 
knows  how  to  play  well  the  game ;  and  when  the  ( 
is  over,  the  worthless  counters  are  swept  hack  I 
the  drawer.  And  the  danger  pursues  us  to  hig 
and  higher  planes  of  science.  Not  only  the  avarie 
facts,  liul  of  their  explanations  also,  may  end  Id 
wealthy  poverty  of  Intellect,  for  which  there  is  j 
cure.  Even  tlie  sacred  fires  of  research  may  be  allo^ 
to  burn  too  long,  until,  in  fact,  they  turn  the  inva 
gator  into  a  mere  miser  of  ideas.  As  f<ir  those  \ 
are  not  themselves  original  investigators,  but  I 
themselves  incessantly  in  appropriating  thesecntlc 
of  research  at  second  hand,  how  often  it  happens  if 
the  richest  additions  of  reliable  theories  to  the 
of  their  Ideas,  even  to  a  point  where  they  supp 
themselves,  and  are  supposed  by  olliers.  to  knew  »'l 
the  conclusions  arrived  at  by  past  and  prc-^^'  '" 
quinTS,  le.ave  them  as  thinkers  just  what  iK 
at  first,  —  Incompetents;  mere  ill-hung  plclm-:-!-' 
leries;  disarranged  museums;  eoinplicatetl  luvpniion* 


1860.1 


SCIENCE. 


171 


II  work ;  co»lly  expeditions  for  Jiscovery, 

III  abandorieil  in  Ihe  polar  ice. 
perance  iu  science  is  obiigatory  from 

it  of  »lew.  At  mere  weaith  of  posses- 
giiarantee  linppiness,  neiltier  can  a 
learning  insure  wisdom.  When  tlie 
rfeeiiing  gruu's  plethoric  its  vital  encr- 
id  its  life  is  endangered.  Tbe  intellect 
ievously  crammed  with  science.  How 
iw  is  not  the  best  question,  but  how  we 
,  and  what  we  can  do  witli  it;  and, 
It  has  made  of  us.  Tlie  tendency 
w  is  to  subordinate  the  soul  to  that 
be  merely  its  endowment  and  adorn- 
the  thinker  into  a  mere  walking  ency- 
book,  or  circle  of  the  nieclianic  arts; 
the  highest  type  of  man.  Whatridic- 
able  creations  are  these!  —  an  author- 
cannot  speak  the  truth?  a  leader 
who  is  given  over  to  tlie  torments 
!CmT  io  chemical  research  sick  of  some 
n?  a  youthful  prodigy  of  mathematical 
Dg  with  unelastic  steps  and  outstretched 
I  bis  future  fame  ?  Yet  no  one  will 
intt-nipcrate  pursuit  of  any  brancli  of 
tendency  to  produce  such  characters, 
D  undue  importance  the  individual  ac- 
'  scientific  fact«  and  scientific  theories, 
and  depreciation  of  that  spirit  of  truth 
an  inspire  and  justify  an  earnest  study 
lal  universe.  I  beg  you  to  reflect  that 
tf  science  as  of  religion,  that  the  mere 
code  threatens  its  devotee  with  intel- 
and  that  only  by  breatliing  its  purest 
man  of  science  keep  his  belter  character 
Indefinable  spirit  which,  in  it5  intimate 
aature,  has  little  to  do  with  the  number 
ivered,  or  theories  accepted;  a  spirit 
'  exercises  it»elf  in  research,  and  accepts 
I  delightful  accidents;  a  spirit  which 
hs  of  science,  not  as  if  they  were  tum- 
rging  upon  some  smoky  and  squalid  focus 
id  population,  but  as  if  they  had  been 
flower-bordered  for  it  tlirough  some 
a  spirit  of  natural  and  cultivated  iiuble- 
rt  by  boundless  friendship  for  the  world 
ves  therein;  just  and  true  to  nil  men 
worthy,  proud  witliout  vanity,  indus- 
|t  haste,  stating  its  own  griefs  as  lightly 
lit,  and  generou.sly  bringing  help  to  the 
d  forlorn.  In  every  one  of  us  there  is 
we  did  but  know  it;  and,  as  Emerson 
moral  is  the  measure  of  its  health, 
saying,  then,  that  we  should  pursue 
ly  other  business  of  tliis  life,  with  a  dis- 
veting  intention  to  ennoble  our  own 
a  trit^*  addition  to  propose  that  the 
iclllary  to  the  public  good.  'Tlie 
a  phrase  which  has  been  greatly 
Hilar  discourse;  and  if  the  phnwe  be 
Iruf  meaning,  — a  zealous  adminktion 
aiiliriilly  true  and  useful  in  nature, — 
us  in  llic  practice  of  our  profession. 


But  when  the  imagination  I1.18  exhausted  itself  in 
transcendental  ecstasies  over  an  ethereal  sentiment  so 
named,  but  undescribed  except  in  poetry,  what  wiser 
or  better  thing  can  we  say  of  any  branch  of  physical 
or  natural  science,  cultivated  by  our  association,  than 
that  its  votaries  are  knowingly  or  unknowingly  bet- 
tering the  condition  and  character  of  mankind? 
Every  advancement  in  science  is,  of  its  own  nature,  an 
improvement  of  the  commonwealth.  Every  succefs- 
ful  study  of  the  laws  of  the  world  we  inhabit  inevi- 
tably brings  about  a  more  intelligent  and  victorioua 
conflict  with  the  material  evils  of  life,  encouraging 
thoughtfulness,  discour.-iging  superstition,  exposing 
tlie  folly  of  vice,  and  pultingthe  multitudes  of  human 
society  on  a  fairer  and  friendlier  footing  with  one 
another.  The  arts  of  philanthropy  are,  therefore,  as 
direct  an  outcome  of  science  as  the  lighting  of  the 
public  streets,  or  the  wanning  of  our  homes.  Cruelty 
and  shame  are  products  of  the  night.  The  daylight 
is  a  friend  to  friendliness.  The  progress  of  civiliza- 
tion and  the  progress  of  science  arc  alike  typified  by 
the  progressively  brilliant  and  general  illumination  of 
cities.  So,  in  old  times,  human  sacritices  and  piracy 
ceased  wherever  the  worship  of  the  Tyrian  Meicarth 
yielded  place  to  the  philosophy,  belles-lettres,  and  fine 
arts  of  the  genial  and  beautiful  Delphic  Apollo,  the 
civilizer,  the  far  shiner,  the  sun  of  (.irecian  right- 
eousness, whose  initiated  became  the  educators  of  the 
modern  world. 

And  yet  these  two  magic  words,  '  initiation,'  '  edu- 
cation,' have  meanings  directly  the  reverse  of  one 
another,  —  the  one  a  yoing  in  to  learn  the  secrets  of 
esoteric  doctrine,  unsafe  for  publication  Ijecause  Im- 
mature; the  other  a  6rin7  led  out  from  ignorance  to 
luiowiedge,  from  helplessness  to  the  active  perform- 
ances of  life.  The  idea  of  universal  education  ia 
wholly  modern;  in  fact,  a  product  of  the  century  in 
which  we  live.  It  is  democracy  in  tlio  world  of  intel- 
lect. It  ia  the  doctrine  of  equal  iiuniau  rights  ap- 
plied to  the  possessions  of  the  human  brain.  It  is 
the  apotheosis  of  common  sense.  It  demands  the 
distribution  of  knowledge  in  adequate  quantity  and 
quality  to  all  wlio  live  and  ail  who  are  to  live  upon 
the  earth.  Uow  tiiis  is  to  be  acconipli!>hed,  is  the 
greatest  of  the  questions  of  the  day;  and  it  espe- 
cially concerns  us  as  members  of  an  association  for 
the  advancement  of  science. 

I  do  not  intend  to  discuss  the  subject,  to  define  the 
quantity  and  quality  of  knowledge  adequate  for  the 
various  classes  of  human  society,  or  to  propose  any 
plans  for  its  distribution.  All  I  wish  to  say  about  it 
is,  that  it  seems  to  me  nature  limits  both  the  respon- 
sibilities of  teachers  and  the  rights  of  learners  more 
narrowly  than  is  commonly  supposed.  The  paraiile 
of  tlie  sower  is  a  good  reference  for  explanation. 
Most  of  the  surface  of  the  globe  is  good  for  little 
else  th.in  cattle-ranches  or  sheep-farms;  and  the  large 
majority  of  mankind  must,  in  all  ages,  be  satisfied 
with  the  mere  rudiments  of  learning:  what  they  waul 
is  unscholastic  wisdom  with  which  to  fight  the  fight 
of  life,  and  they  must  win  it  for  themselves.  Only  a 
iimite<l  number  of  persons  in  any  cominunlty  can 
acquire  weaitli  of  knowledge,  and  the  only  thought 
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I  on  which  I  wish  lo  Insist  is  this:  Ihese  few  must  also 
ei  it  {or  themselves,  and,  moreover,  must  work  liani 
for  it. 

It  is  a  hackneyed  aphorism,  that  there  is  no  royal 
rond  to  knowledge,  although  uu  incredible  amotiiil  of 
pains  has  been  taken  lo  make  one.  Nature,  in  this 
affair  as  tisual,  has  been  a  good,  wise  mother  to  us 
all;  f>>r  it  is  not  desirable  to  make  the  acquisition  of 
kn(iwled);c  easy;  for  the  main  point  in  RcientlHc  edu- 
cation is  to  secure  the  liigheAt  activity  of  the  human 
mind  in  the  pursuit  of  truth;  an  activity  tried  and 
disciplined  by  hardship,  and  nourished  on  hardy  fare. 
The  quantity  of  food  is  of  less  importance;  every 
thing  det>ends  on  establishing  a  good  constitutional 
digestion.  The  harder  the  dinner  is  lo  chew,  the 
stronger  grows  the  eater.  Canned  science,  aa  a  steady 
diet.  Is  as  iniwholesome  for  tlie  growing  mind  as 
canned  fruits  and  vegetables  for  the  growing  body. 
The  wise  teacher  imitates  Ihe  method  of  nature,  who 
has  but  one  answer  for  all  questions:  "Find  it  out 
for  yourself,  and  you  will  then  know  it  better  tlian  if 
I  were  lo  tell  you  beforehand." 

Uul  who  can  be  a  wise  teacher  who  has  not  been 
wisely  taught!*  The  spirit  of  this  scieutitic  age  favora 
a  universal  manufacture  of  condensed  milk  lo  ease 
and  cheapen  Ihe  toil  of  bringing  up  its  infants.  It 
finds  the  bottle  of  literatuie  more  convenient  than 
tlie  breast  of  nature.  It  prefers  a  large  family  of 
puny  cliildren  lo  a  few  yuuiig  heroes.  The  stalwart 
ancients  exposed  their  until  oUspring  to  the  wolves; 
we  modems  exhaust  the  resources  of  art  to  preserve 
their  worihless  and  painful  lives. 

This  is  the  spirit  which  invents  a  thousand  futile 
plans  for  compacting  the  universe  to  a  size  so  small, 
and  a  shape  i>o  simple,  that  it  can  be  grasped  without 
much  effort  by  the  tiniest  and  feeblest  hands.  Will 
it  be  an  unpardonable  crime  for  me  to  say  that  I  rec- 
ognize the  same  spirit  in  the  present  popular  rage  for 
an  over-clas»ilicatiou,  unificaliun,  and  ainiplilication 
of  science;  for  ullra-syniiuetrical  formuhie,  and  ex- 
cessive uniformity  in  nomeiiclutnre;  with  an  avowed 
reference  to  ease  of  learning  and  convenience  of 
teaching,  the  saving  of  lime  in  the  acquisition  of 
facts,  and  Ihe  diminution  of  brain-waste  in  collating 
them  for  use;  in  one  word,  lo  the  making  of  science 
easy,  in  despite  of  the  inexorable  decree  of  nature, 
thai  it  always  shall  be  and  always  ought  to  be  ditii- 
cull?  For  the  genius  of  the  creation  is  visibly  hostile 
to  thai  uniformity,  symmetry,  and  orderly  simplicity 
which  Ihe  text-book  endeavors  to  establish.  No 
logical  consistency  for  her!  No  slIfTening  of  the  fact- 
producing  energies  into  fact  formularies  will  she  en- 
dure. Hardly  has  a  manual  Issued  from  the  press 
but  it  is  mutilated  by  her  puckish  lingers.  No  sooner 
has  suuie  school  of  Iheorisls  erected  a  stately  struc- 
ture in  simple  grandeur,  than  it  is  shaltered  by  the 
ligliUiing  of  a  new  revelation.  There  is  no  real,  no 
pi'acc,  in  our  believing.  Our  libraries  contain  liMle 
else  than  such  spoiled  palimpsests;  the  broad  fields 
of  science  are  covered  with  such  ruins;  and  those 
who  liave  grown  old  in  travelling  far  and  wide  across 
tht-m  would  lind  little  cause  for  singing  p.ieans  to  tlie 
exploits  of  science  were  it  not  for  Ihe  fact  that  the 


function  of  science  is  not  to  organize  nalurr,  biu 
the  InlKirious  study  of  nature  to  urbanize  the  b 
mind,  and  inform  it  with  the  very  i:eiiius  of  n. 
original,  nns.vmmelrical,  indetiiiable,  uticla«l 
changing  its  altitudes  and  ojieraliotis  every  Inil 
and  escaping  e^ily  from  all  the  tuiU  ul  scbol 
unillcation  which  we  spread  for  it.  Tlie  worked 
student  cannot  lie  simplified,  caniioi  be  ninile  cuj, 
if  it  is  not  lo  fail  in  its  great  pur|>ose,  the  pruditctioii 
of  a  genuine  man  of  science.  Tlic  foolish  uum 
thinks  it  her  duty  to  carry  the  child  always  in  bs 
arms;  but  the  lest  of  a  gi>od  education  Is  the  abiUtjr 
of  the  child  lo  carry  its  nurse;  and  this  it  can  nnlf 
attain  to  through  the  di.scipline  of  toil;  toil  whicbsl 
first  conceals  itself  under  the  gracious  guise  of  spurlt, 
gymnastics,  and  adventures,  and  afterwards  takes 
the  Nhape  of  experimental  failures  and  useleM  coo- 
struclions,  but  all  as  free,  untutored,  oiid  origiiul 
as  the  laughing,  wasteful,  and  ungovernable  pntiib 
of  nature,  liul  I  have  followed  long  enough,  perhspi 
you  will  think  loo  long,  this  train  of  thought:  lei  ni* 
suggest  another. 

It  is  n  familiar  fact,  that  great  discorerie*  com* 
long  intervals,  brought  by  sixicially  commissi 
and  highly  endowed  mesHnigers;  wliile  a  i>ci 
procession  of  humbler  servants  of  nature  arrive  «ltb 
gifts  of  lesser  moment,  but  equally  genuine,  curioiu, 
and  inlerecting  novelliea.  The  exciteuteul  of  Ibc 
pageant  incapaciUites  us  for  reasoning  rightly  on  IH 
meaning.  From  what  unknown  land  dues  all 
wealth  of  information  come?  Who  are  these 
of  it?  and  who  intrusted  each  with  bis  partli 
burden,  which  he  carries  aloft  as  if  it  deserved 
elusive  admiration''  Why  do  those  who  bring  tlr 
best  things  walk  so  seriously  and  modestly  along,  u 
If  they  were  in  the  i)erformance  of  a  sacred  dulj 
for  wliich  they  scarcely  esteem  themselve'>  worthy; 
while  lliose  who  have  little  to  show,  or  thinss  of  in- 
ferior or  doubtful  value,  strut  and  grimace  luagnlft- 
cently,  as  if  ihey  felt  themselves  the  especial  fav< 
of  nature,  push  lo  llie  front,  speak  loudly  to 
multiiude,  and  evidently  deem  tbeniselves  eutii 
to  uiicuminon  honors? 

In  Ibis  procession  of  science,  in  this  interminable 
show  of  discovery,  two  facts  arrest  attention:  fim. 
the  eager  gaze  of  expectation  wliicb  the  crowd  vf 
lookers-on  direct  towards  the  quarter  from  which  tfa< 
proooMlon  comes,  and  tlteir  unaccountable  illdilIe^ 
ence  to  what  has  already  passed ;  and  secondly,  lh« 
wonderful  disappearance,  the  more  or  less  sudden 
vanishing  out  of  the  very  hands  of  the  carrier*,  of  t 
large  majority  of  the  facts  and  theories  of  which  th«y 
make  so  pompous  an  exposure ;  few  of  them,  buv- 
ever,  seeming  to  be  aware  that  ihereliy  ihey  li»v« 
lost  their  right  to  participate  in  the  pageant,  ao>i 
should  retire  from  it  into  the  throng  of  spectalort.  il 
least  until  good  fortune  should  lake  pity  on  then, 
and  drop  some  new  triHe  at  their  feet  to  soollie  llitit 
wounded  vanity. 

You  will  not  suspect  me  of  depreciating  the  vaiiu 
of  any  real  discovery,  be  II  merely  the  finding  ol  » 
Californian  bird  on  the  slioro  of  Mas.<ac)iu<ielts  Ba;. 
or  detecting,  with  the  naked  eye,  the  blading  ot  a 
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lie,  and  te»t  all  new  discoTeries 
gotten  facts  and  well-pslablislied 
ancement  of  science  is  accom- 
nd  pull  of  there  two  niling  mo- 
vere  possible  if  tbe  aged  could 
,  or  the  youthful  could  extirpate 
'ely  as  the  agnosticism  of  age  is 
'iness  of  fruitless  speculation,  so 
of  youth  that  every  movement 
orward  is  a  proof  of  insufficiency, 
t  instruct  us.    The  raw  recruit 
cher  waves  his  sword  shouting 
sobered  veteran  is  prepared  to 
Its,  in  retreats,  in  halts  and  in- 
if  the  campaign  as  necessary  as 
le-quick  on  hostile  lines,  or   a 
umn  into  the  enemy's  country, 
n  the  last  twelvemonth  not  one 
in  any  region  of  the  globe  has 
iindred  previously  reported  facts 
and  pronounced  untrue;  a  bun- 
irs,  widely  read  and  criticised, 
in  or  absurd;  a  hundred  long- 
specific  names,  fossil  or  recent, 
from  the  lists ;  and  that  others, 
ilata,  or  Spirifer  disjuncta,  have 
tic  values;  suppose  any  amount 
!en  thrown  upon  any  number  of 
theories,  by  failures  in  applying 
I  the  theory  of  the  anticlinal  loca- 
a  word,  suppose  any  amount  of 
>artment  of  the  great  crockery- 
al  or  applied  science, — what  does 
lency  of  all  inquiry,  observation, 
experiment  towards  the  better- 
ily  true  advancement,  of  science  ? 
gdom,  the  peaceful  kinds  are  off- 
ck  by  analogous  carnivores,  for 
ion ;  so  in  the  world  of  thought, 
>rists  are  perpetually  preyed  upon 
lass  of  natural  enemies,  the  de- 
ch  keeps  the  field  open  and  the 
ruction  of  effete  knowledge  is  the 
hat  science  which  cannot  be  de- 
:ognizing  tbe  fact,  we  should  re- 
i  a  science  of  Items  and  a  science 
itch  bear  a  relation  to  each  other, 
Ists  between  the  Individuals  of  a 
er  se;  and  that  an  Indefinite  mul- 
Iduals  may  go  on  without  any 
of  their  specific  character.    The 
•e  has  grown  In  the  last  century 
ad  fifty  to  three   hundred    and 
souls;  but  they  are  the  same 
Sclaves  as  ever.    On  tbe  other 
population  for  France  is  almost 
.t   line;  but  their  national    ad- 
en  phenomenal.    What  I  wish  to 
lent  truth,  that  not  by  the  mere 
•er  of  facts  learned,  not  by  the 
of  discoverers,  teachers  and  stu- 
but  by  the  elevation  of  our  aims, 
.  of  our  views,  by  tbe  refinement 
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of  our  tnetlKxls,  by  tlic  ennoblement  of  our  penonal- 
itieii,  and  by  these  alone,  can  we  rl){litly  discover 
whether  (ir  not  our  association  is  fulflliing  its  des- 
tiny liy  advancing  science  in  America.  If.  unhappily, 
<iur  niiM'tings  nhould  rather  tend  to  cultivate  a  love 
for  hrie-it-hrac  in  science,  if  the  stimulation  and  gratl- 
ticiitiou  of  a  <iuasi-aninial  curiosity  for  scientific 
novelties  be  fostered,  if  our  diicussionii  should  be- 
coiiK'  hot-lieds  of  a  more  vigorous  vegetation  of  per- 
sonal vanity,  intellectual  pugnacity,  lust  for  notori- 
ety, IlKTiiry  jealousies,  conceited  reclamations,  petty 
amiiitions.  or  pecuniary  schemes,  how  is  our  day  and 
gcni-ration  to  be  benelited  or  improved  ?  If  our  at- 
tention liecome  restricted  t(»  the  details  of  the  cre.i- 
tion,  and  to  the  smaller  inan<i'uvrcs  of  the  forces  of 
nature;  or  if,  on  the  other  band,  we  become  habitu- 
ated in  the  indulgence  of  vague  generalizations,  sug- 
gestions of  po>$ible  theories,  and  half-completed  or 
merely  sketched  and  outlined  hypotheses,  —how  are 
wc  ourtelves,  as  workers  of  science,  to  escape  deterio- 
ration ? 

I  cannot  i>hake  olT  a  suspicion  that  we  talk  and 
write  t(M>  much ;  that  the  whole  world  talks  too  much ; 
and  that  the  golden  time  for  silence  is  precisely  then 
wlieii  we  come  together  to  talk.  Were  each  of  us  to 
utter  only  what  he  absolutely  knows,  what  he  is  quite 
sure  of,  what  he  has  unimpeachable  facts  in  suffi- 
cient number  to  confirm,  —  what  a  sudden  illumina- 
tion would  over8prea<l  our  meetings,  glorifying  our 
science,  and  re-inspiring  us  all  '.  But  I  turn  from  the 
Utopian  fancy,  and  invite  your  attention  to  a  very 
diiferent  theme. 

There  is  a  topic  which  I  think  should  be  frequently 
considered  by  all  who  engage  in  scientiflc  pursuits; 
and  by  none  so  earnestly  as  by  those  who  are  ambi- 
tious to  reach  the  higher  points  of  view,  from  which 
to  survey  and  describe  those  systematic  comliinations 
of  phenomena  which  are  more  or  less  panoramic:  1 
allude  of  course  to  generalizers  or  discoverers  of 
natural  laws,  and  the  professional  teachers  of  such 
laws;  while  those  who  deal  in  itemized  science,  the 
mere  observers  of  isolated  facts,  discriminating  spe- 
cimens and  naming  genera  and  species  in  the  animal, 
vegetable  ur  mineral  worlds,  and  especially  such  as 
occupy  themselves  witli  geographical  and  geological 
studies  in  detail,  ^tand  in  less  need  of  b.iving  it 
pressed  upon  their  attention,  because  in  their  case 
it  insists  upon  its  own  necessity. 

1  allude  to  what  is  technically  known  .imong  ex- 
perts as  '  dea<l-work.' 

Tills  topic  has  to  bi!  treated  in  the  most  prosaic 
style.  To  descrllie  dead-work  is  to  narrate  all  those 
porliciin  of  our  work  which  consume  the  most  lime, 
give  the  most  trouble,  require  the  greatest  patience 
and  endurance,  and  seem  to  produce  the  most  insig- 
nilicant  rcMills.  It  comprises  the  collection,  colla- 
tion, oomparis<m  and  adjustment,  the  elimination, 
correction  and  re-selection,  the  calculation  and  rep- 
resentation —  in  a  word,  the  entire  first,  second, 
and  third  handling  of  our  data  in  .iny  branch  of 
human  leariiiiii;. — whidly  perfunctory,  prep.iratory, 
and  meehanical.  wholly  tentative,  experimental, 
and  defensive,  —  without   wliioli   it  is  dangerous  to 


proceed  a  single  stage  into  reasoning  on  the  tmknowii. 
and  futile  to  imagine  that  we  can  advance  in  science 
ourselves,  or  assist  in  its  advancement  in  the  world. 
It  is  that  tedious,  costly,  and  fatiguing  process  of  lay- 
ing a  good  foundation  which  no  eye  is  ever  to  >ee, 
for  a  house  to  be  built  thereon  for  safety  and  en- 
joyment, for  public  uses  or  for  mouiiinental  beauty. 
It  is  the  labor  of  a  week  to  l>e  paid  for  on  .Saturday 
night.  It  is  the  slow  recruiting,  anning,  drilling, 
victualling,  and  transporting  of  an  entire  anny  to 
secure  victory  in  one  short  battle.  It  is  tlie  burden 
of  dead  weight  which  every  great  discoverer  h.is  had 
to  carry  for  years  and  years,  unknown  to  the  world 
at  large,  before  the  world  was  electrifietl  by  his  ap- 
pearance as  its  genius.  Let  lis  examine  it  more 
closely:  it  will  repay  our  scrutiny.  Those  of  you  who 
have  lieen  more  or  less  successfully  at  work  all  yuur 
lives  may  get  some  satisfaction  from  the  retrospect; 
and  those  who  have  commenced  careers  should  hear 
what  de.-ul-work  means,  what  its  uses  arc.  how  indis- 
pensable it  is,  how  honorable  it  is,  and  what  stores 
of  health  and  strength  and  happincM  it  reserves  for 
them. 

My  propositions,  then, are  these:  l".  Tliat,  without 
a  large  amount  of  this  dead-work,  tliere  can  be  no  dis- 
covery of  what  is  rightly  called  a  scientific  truth. 
2°.  That,  without  a  large  amount  of  dead-work  on  the 
part  of  a  teacher  of  science,  he  will  fail  in  his  efforts 
to  impart  true  science  to  liis  scholars.  :}°.  That, 
without  a  large  amount  of  dead-work,  no  professional 
expert  can  properly  serve,  much  less  inform  and  com- 
mand, his  clients  or  employers.  4°.  Tliat  nothing  but 
a  liabitual  performance  of  dead-work  can  keep  the 
scientiflc  judgment  in  a  safe  and  sound  condition  to 
meet  emergencies,  or  prevent  it  from  falling  more  or 
less  rapidly  into  decrepitude;  and  b°.  That  in  the  case 
of  highly-organized  thinkers,  disposed  or  obliged  to 
exercise  habitually  the  creative  powers  of  the  ima- 
gination, or  to  exhau»t  the  wili-power  in  frequently 
recurring  decisions  «if  difficult  and  doubtful  ques- 
tions, dead-work  and  plenty  of  it  is  their  only  sal- 
vation; nay,  tlie  most  delicious  and  refresliiiig  rec- 
reation ;  a  panacea  for  disgust,  discouragement  and 
care;  an  elixir  vitae;  a  fountain  of  peqieiiLal  youth. 

In  expanding  these  propositions,  I  would  illustrate 
Ihcm  in  some  such  homely  ways  as  should  make 
them  seem  near  and  familiar  principles  i>f  conduct; 
and  of  course  I  can  only  do  this  out  of  the  experience 
of  my  own  life,  and  from  observation  of  what  has 
hap|>ened  in  the  limited  sphere  of  one  dei>ailnient  of 
scientiflc  inquiry;  but  that  should  suffice,  seeing  that 
work  is  work,  and  science  science,  however  various 
may  be  minds  and  their  pursuits. 

First,  then,  is  it  so  that  scientific  truths  cannot 
be  discovered  witliout  a  large  amount  of  preliminary 
dead-work?  Surely  no  one  in  this  assembly  doulits 
it  who  has  established  even  one  original  tlieorj'  'or 
himself,  or  won  for  it  tlie  suffrages  of  judges  ca|>able 
of  weighing  evidence.  Now  tiie  immense  disprnpor^ 
tion  in  numbers  between  theories  broached  and  tiieo- 
ries  accepted  is  the  best  proof  we  could  have,  not  only 
of  the  value  and  necessity  of  dead-work,  but  of  the 
scan-ity  of  tliose  who  depend  upon  it  as  a  prepanr 
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r  stage  of  theorizing.    And,  moreover,  not  theories 

if,  but  siiuple  statements  of  fact  believed  and  dis 

»li«'ved.  that  is,  Anally  accepted  or  finally  rejected, 

Khibil  the  like  numerical  dicproporlion,  and  hetray 

1  general  careleiisness  or  la/.iness  of  observers;  at  all 

renl«,   their   manifest  lack  of  appreciation   i>f   the 

Value  atid  necessity  of  the  dead-work   part  of  ohser- 

Kation,  which   imperatively  must  precede  any  clear 

Dental  perception  of  the  simplest  phenomenon,  be- 

liore  (he  attempt  is  m»di'  to  establish  its  natural  reln- 

ioiiships,  and  present  it  for  acceptance  as  a  part  of 

trlencc, 

A  geologist  travels  far  to  collect  fossils  at  a  pnrticu- 

rly  goiid  locality,  stops  there  a  day  or  two,  fills  his 

»ll»e,  ami  returns  to  publisli  a  paper  on  it.     What 

I  Ms  pajHT  worth?     Were  he  first  to  spend  a  week  in 

nsking  himself  acquainted  with  tlic  whole  vicinity, 

\  aecond  week  in  making  measured  siciioiis  of  all  the 

giialc  outcrops  in  the  neighhorhood,  a  third  week 

carefully  differentiating  the  specitic  horixons,  and 

fourth  week  in  verifying  their   reliability,  and  in 

ijorrecting  his  first  mistakes,  then,  surely,  whatever 

»l>or  he  should  afterwards  expend  upon  his  collection 

bf  life-fonns  would  have  its  full  value;  and  any  paper 

((*  tiiiifht  write  would  be  an  important  contribution 

I  bis  branch  of  science. 

I  liave  known  men  settle  to  their  own  satisfaction 

l>ine  of  the  grealef-t  probletns  in  geology  by  a  flying 

connoissance;  triumphantly  overturning  a  mass  of 

cumulated  science   slowly  l>rotight  to   deinon«tra- 

}oii    by    many    years   of    conscientious    dcnd-work, 

rlilch  ihcy  did  not  seem   to   think   it  worth   their 

rUile  to  verify.      I  have  known  men   recla-sify  the 

dements  of  a  geological  system  by  a  few  scciiuns.  not 

•ingle  one  of  which   was  properly   measured  by 

lieni.  «>r  ould  l>e  iimperly  put  mi  paper  in  a  graphic 

>rtu  for  precise  couipitrison.      I    have   known   men 

Dakc   what   they  called  a  geological    map,  without 

tving    run   a  single  instriunental  line  themselves; 

rllh  every  outcrop  iuaccuraiely  placed :  with   only 

k^re  and  there  an  uccidentAl  note  of  strike  and  dip, 

nd  even  this  not  oriented  with  a  close  appioxima- 

ton  to   precision;  covering  a   region  reijuiring   the 

tudy  of  many  months,  with  a  few  weeks  of  what 

liej  foiitlly  called  fti-ld-work;  and  basing  on  such  a 

nap  generalixntions  of  the  tirrt  rank,  for  which  they 

Kp«cted  the  world  of   science  to  give  them  credit; 

rhich  in  tlie  long  run  it  ccriainl;  will,  but  not  the 

ind  of  credit  they  anticipate. 

Now,  the  eijierience  of  a  long  and  active  life  of 

rience  has  trained   me  to  regard  all  .such  work  as 

»rclcs5  work.   Itt/.y  work.    Not  that   such    workers 

lazy  men  In  the  common  meaning  of  the  word  ; 

the  contrary,  thry  are  busy,  bustling,  active,  ener- 

elic,   indefatigable  men:  In   fact,  too  much  so.     In 

clencc.  there  is  a  laziness  of  quite  another  definition; 

kamely,  n  chronic  dislike,   a  decp-sealcd   disability, 

tir  the  deail-work  wliich  lirst  disciplines  to  accuracy, 

lien    makei   patient   anil   cautious,   and    finally   be- 

?«t  the  clearest  intelligence  and  largest  compre- 

rnslon    uf  phenomena.     And    this  fatal   laziness  is 

»tcrfd    liy  u   strange    ml:iundcr!>taiiding,    a   fancy, 

kiiDelliucs  a  downright   conviction,   that   the  dead- 


work  of  science  can  be  done  for  us  by  some  one  else, 
so  as  to  save  our  time  and  strength  for  speculation, 
for  thought,  for  tine  writing;  can  be  done  by  menials, 
employees,  assistants,  colleagues,  special  experts, — 
by  any  one  rather  than  by  ourselves.  Can  we  not 
in  fact  often  find  it  already  done  for  us,  and  even 
belter  done  than  we  could  do  it?  Then,  why  not  let 
inferior  minds  occupy  themselves  with  this  laborious 
and  time-consuming  address  of  special  skill  ?  Can 
we  not,  for  instance,  hire  transit-men  lo  lay  out  and 
measure  our  sections,  and  artists  to  draw  Ihero? 
Why  should  a  paleontologist  take  the  pencil  between 
his  own  Ihigers  In  studying  species,  w  hen  he  has  trained 
photographers  and  lithographers  at  his  command  ? 
Why  waste  precious  weeks  and  months  in  tramping 
and  climbing,  in  measuring  nn<l  plotting,  while  glory 
calls  us,  and  the  scientific  world  is  impatiently  wait- 
ing for  our  conclusions  ?  Thus  iHis^essed  by  the  de- 
mon of  scientific  luisle,  we  continually  spoil  our  own 
performances,  and  disappoint  the  expnctant,  btit  not 
at  all  impatient  world.  Could  our  vanity  permit  us  to 
know  the  fact,  the  impatience  is  entirely  our  own, 
and,  if  indulged,  is  sure  to  be  roundly  pimished. 

No;  dead-work  cannot  be  delegated,  The  man 
who  cannot  himself  survey  and  map  his  field,  meas- 
ure and  draw  his  sections  properly,  and  perfectly 
represent  wllh  his  own  pencil  the  characteristic  vari- 
ations of  his  foi-sil  fonns,  has  no  just  right  to  call 
himself  an  expert  geologist.  These  are  the  badges 
of  initiation;  and  the  only  guaranties  which  one  can 
offer  to  the  world  of  science  that  one  is  a  cotnpetent 
observer,  and  a  trustworthy  generalizer.  Nor  has 
one  become  a  true  man  of  science  until  he  has 
alrcatly  done  a  vast  amount  of  this  dead-work;  nor 
does  one  continue  in  liis  piiiue,  as  a  man  of  •'Cience, 
after  he  has  ceased  to  bring  to  this  test  of  his  own 
ability  to  see.  to  judge,  and  to  theorize,  the  working 
and  tliinking  of  other  men.     But  enough  of  this. 

My  second  proposition  was,  that  no  teacher  of  sci- 
ence can  be  successful  who  does  not  himself  encoun- 
ter some  of  the  dead-work  of  the  explorer  and  dis- 
coverer; who  does  not  discipline  bis  own  faculties  of 
perception,  reflection,  and  generalization,  by  field- 
work  and  oflice-work,  independently  of  all  text-book 
assistance;  who  does  not  him>elf  make  at  least  some 
of  the  illagraniB.  talile?<.  and  pictures  for  his  class- 
room, in  as  original  a  spirit,  and  with  as  much  pre- 
cision of  detail,  as  if  none  such  had  ever  been  made 
before,  and  these  were  to  remain  sole  moimments  of 
the  genius  of  investigation.  What  the  true  teacher 
has  to  do  first  and  foremost,  is  to  wake  up  in  youthful 
winds  this  spirit  of  investigation  oh  itiitin.  The  cni- 
•ade  against  scholastic  cramming  promises  to  be  suc- 
cessful ;  but  the  crusade  against  ixdagoglc  cramming 
has  hardly  yet  been  organized.  How  is  llie  scholar 
lo  be  made  an  artist  if  the  teacher  cannot  draw? 
The  instinct  of  imitation  in  man  it  irre8l>tible. 
Slovenly  drawing  on  the  blackb<iard  —  suflicient  evi- 
dence of  the  teacher's  imperfect  information  and 
inaccurate  conception  of  facts,  the  nature  of  nhich 
he  only  thinks  he  understands  —  can  do  little  more 
than  raise  a  cold  fog  of  suspicion  in  the  class-room, 
by   which  the   tender  sprouts  of  learning  must  be 
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either  dwarfed  or  killed.  But  even  slovenly  diagrams 
are  preferable  to  purchased  ones;  for  wliatever  di- 
minishes the  deiid-woric  of  a  teacher,  enervates  his 
investigating,  and  thereby  his  demonstrating,  powers, 
and  lowers  Iiira  toward  the  level  of  his  scholars. 

Were  I  dictator,  I  should  drive  all  teachers  of  sci- 
ence out  into  the  great  field  of  dead-work ;  force  them 
to  go  through  all  the  gymnastics  of  original  research 
and  its  description;  and  not  permit  them  to  return 
to  their  libraries  until  their  note-books  were  full  of 
their  own  measurements  and  calculations,  sketch- 
maps  and  form-drawings,  severely  accurate  and  logi- 
cally clasnilied,  to  be  then  compared  with  tliose 
recorded  in  the  books.  What  teachers  fail  to  keep 
In  mind  is  this:  that  learning  is  not  knowledge;  but 
as  Lcssing  says:  Learning  is  only  our  knowledge 
of  the  experience  of  others;  knowledge  is  our  own. 
No  man  really  comprehends  what  he  himself  has  not 
created.  Therefore  we  know  nothing  of  the  uni- 
verse until  we  take  it  to  pieces  for  inspection,  and 
rebuild  it  for  our  understanding.  Nor  can  one  man 
do  this  for  another;  each  must  do  it  for  himself;  and 
all  that  one  can  do  to  help  another  is  to  show  him 
how  he  himself  has  morsellated  and  recomposed  his 
small  particular  share  of  concrete  nature,  and  in- 
spire him  with  those  vague  but  hopeful  suggestions 
of  ideas  which  we  call  learning,  but  which  are  not 
science. 

My  third  proposition  was,  that  an  expert  in  practi- 
cal science  can  command  the  respect  and  confidence 
of  his  professional  fellows,  and,  through  their  free 
suffrages,  build  up  Ills  own  reputation  in  the  learned 
and  business  worlds,  only  in  exact  proportion  to  the 
amount  of  good  dead-work  to  which  he  voluntarily 
subjects  himself.  For,  although  the  most  of  it  is 
necessarily  done  in  secrecy  and  silence,  enough  of  it 
leaks  out  to  testify  to  his  honest  and  diligent  self-cul- 
tivation ;  and  enough  of  it  must  show  in  the  shape  of 
8cientiflc  wisdom,  to  make  self-evident  the  fact  that 
lie  is  neither  a  tyro  nor  a  charlatan.  More  than  once 
I  have  heard  the  merry  jest  of  the  Australasian  judge 
quoted  with  sinister  application  to  experts  in  science. 
When  a  young  colleague,  just  arrived  from  England, 
asked  him  for  advice,  he  answered:  Pronomice  your 
decisions,  but  beware  of  stating  your  reasons  for 
them.  Many  an  ephemeral  reputation  for  science 
has  been  begot  by  this  shrewd  policy;  but  the  best 
policy  to  wear  well  is  honesty ;  and  honesty  in  trade 
means  selling  what  is  genuine,  well-made,  and  dura- 
ble; and  honesty  in  science  means,  first,  facts  well 
proved,  and  then,  conclusions  slowly  and  painfully 
deduced  from  facts  well  proved,  in  sufficient  number 
and  order  of  arrangement  to  exhaust  alike  the  sub- 
ject and  the  observer.  Keap  your  field  so  thoroughly 
that  gleaners  must  despair.  Fortify  your  imsition, 
that  your  most  experienced  rival  can  find  no  point  of 
attack.  Lay  your  plans  with  such  a  superfluity  of 
patient  carefulness  that  fate  itself  can  invent  no  seri- 
ous emergency.  Demonitrale  your  theory  so  utterly 
and  evidently  that  it  nhall  require  no  defender  but 
itself.  Die  for  your  work,  that  your  work  may  live 
forever.  Forget  yourself,  ami  your  work  will  make 
you  famous.    Enslave  yourself  to  it,  and  it  will  plant 


your  feet  upon  the  necks  of  kings,  and  your  mere  Yes 
or  No  will  become  a  law  to  multitudes.  This  is  what 
the  dead-work  of  science,  when  well  done,  does  for 
the  expert  in  science. 

My  fourth    proposition  —  that  only  the  habitual 
performance  of  dead-work  can  preserve  the  scientific 
intellect  in  pristine  vigor,  and  prevent  it  from  becom- 
ing stiffened  with  prejudices,  inapt  to  receive  freih 
truth,  and  forgetful  of    knowledge  already  won  — 
hardly  needs  discussion.    Unman  muscles  become 
atrophied  by  disuse.    Men's  fortunes    shrink  and 
evaporate  by  mere  investment.    I  pray  you  to  ima- 
gine what  I  wish  to  say;  for  it  all  amounts  to  this— 
that  the  grass  will  surely  grow  over  a  deserted  foot- 
path.   Let  me  hurry  to  the  close  of  this  addresi, 
which  I  have  found  too  serious  a  duty  for  my  liking, 
and  perhaps  you  also  have  found  it  too  personal  a 
preachment  for  yours.    One  more  suggestion,  then, 
and  I  have  done. 

My  flftli  proposition  was,  that  the  wearied  and 
exhausted  intellect  will  wisely  seek  refreshment  is 
dead-work. 

The  physiology  of  the  brain  is  now  sufficiently  well 
understood  to  permit  physicians  to  prescribe  iritli 
some  assurance  for  its  many  ills,  and  to  regulate  iti 
restoration  to  a  normal  state  of  liealth.  Its  tissues 
reproduce  themselves  throughout  life  if  no  extrM> 
dinary  overbalance  of  decay  takes  place,  if  there  be  no 
excessive  and  too  long  continued  waste.  For  tbe 
majority  of  mankind,  nature  provides  for  the  adjust- 
ment bet  ween  consumption  and  reproduction  of  bnin- 
matter,  by  the  alternations  of  day  and  night,  noise  snd 
silence,  society  and  solitude;  and  also  by  the  subiti- 
tution  of  the  play  of  fancy  in  dreams,  for  the  work  of 
the  judgment  and  the  will  in  waking  hours.  We 
follow  the  lead  of  nature  when  we  seek  amusement 
as  a  remedy  for  care.  We  bring  into  activity  a  rested 
portion  of  the  brain,  to  permit  the  wearied  parts  of  it 
to  restore  themselves  unhindered. 

This  is  the  rationale  of  the  pathological  treatment 
of  the  brain.  Tell  an  over-worked  president  of  s 
railway  company,  who  falls  asleep  at  the  director's 
meeting,  that  he  must  re«(,  or  die  of  softening  of  the 
brain,  and  he  will  smile  a  sad  reply,  that  he  cannot 
rtat.  He  is  right,  thus  far:  he  cannot  rest  his  whole 
brain;  but  he  can  rest  the  cerebellum,— the  seat  of 
the  will  power,  —  by  bringing  into  higher  activity, 
and  more  frequent  exercise,  the  upper  and  frontal 
lobes.  Let  him  stop  thinking  of  leasing  rival  lines, 
and  read  novels,  and  play  billiards.  Let  him  ride 
some  youthful  hobby,  revive  his  practise  on  the  vio- 
lin, cultivate  flowers,  keep  a  stud  and  kennel,  bury 
himself  in  Greek  and  Latin  literature,  collect  pic- 
tures, minerals,  do  any  thing  which  will  really  inter- 
est him,  and  keep  him  out  of  the  way  of  railroad  men 
and  railroading;  and  do  it  with  his  might,  with  en- 
thusiasm, even  to  fatigue;  and  do  it  for  at  least  four 
years,  and  by  that  time  bis  cerebellum  will  be  all 
right  again. 

Now  what  the  unintermitting  responsibilities  of 
the  railroad  official  do  for  the  destruction  of  the 
constitution  of  his  cerebellum,  just  that  tbe  ove^ 
strmined  exercise  of  ihe  creative  Imagination  does 
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tton  of  the  brain  of  ilie  man  of 
Jljr  If  it  be,  as  It  commonlj  i»,  ac- 
ttedliy  business  anjtiety.  And  lii§  only  way 
pe  from  a  predestined  break-down  is  through 
inotonons.  but  interesting  occupation  of  liis 
ive   faculties  in    the   field,  and  at  his  ofBce 

tboth  he  will  enjoy  that  solitude  which  re- 
ep,  in  l>e)ng  a  fnediciiie  for  the  weary  brain, 
a  doliiude  peopled  with  unexceptionable 
which  care  sleeps,  and  pleasure  wakes; 
rfe  in  which  the  s<)iil  multiplies  itself  by  alli- 
Ith  all  the  po«sibilitie«  nf  number,  and  all  the 
lies  of  form;  a  solitude  from  which  a  man 
^  to  the  aociety   of  his  fellow-men,   sainted 

ting  of  nature,  and  equal  to  the  dnty  of 
lion,  I  must  express  the  wish  that  this 
ur  a&sociation  may  he  as  delightful  and  as 
ly  that  It  has  ever  held.  Tliose  who  re- 
r  hard  we  used  to  work  at  thein.  what  a 
nutual  couBdencea  we  used  to  gather  at 
tnd  what  a  glow  of  fresh  enthusiasm  we  car- 
ray  with  us  from  them,  will  know  what  such 
implies.  Those  who  come  fresh  to  this  meet- 
1  find  Ihemselires  made  at  home  in  half  a  dozen 
of  science  at  once-  That  if  the  particular 
ter  and  special  charm  of  this  association, 
n  it  differs  from  all  local  societies,  and  from  all 
tUons  of  workers  in  special  branches  of  science 
^  And,  as  each  meeting  furnishes  a  panoramic 
ttftc  present  state  of  human  knowledge  as  a 
B^  at  each  meeting,  the  old  and  the  young  in 
nre  luiiiglnd  in  such  friendly  and  confidential 
lurse.  that  the  prospect  extends  both  backwards 
iiigs  of  inquiry,  and  forwards  to  its  pos- 
jhmiIs.  All  good  trailition  is  precious; 
)  i«  wrll-irained  current  imjniry,  and  so  is 
prophetic  calculation.  At  yuch  a  meeting  as 
tenjoy  the  rare  privilege  nf  assisting  at  all 
,  when  we  scatter  to  our  homes,  we  can 
to  take  with  us  something  effectual  for 
;  and  sweetening  another  year  of  work. 


UTAy LEY'S  KONGO. 


Iltundrcd  years  ago,  a  Portuguese  navi- 
Vling  along  the  western  sliores  of  Afri- 
jvcroil  the  month  of  a  migbtv  river, 
i\  lor  mnny  ye.ars,  was  kuowii  us  the  Rio 
to,  or  I'illar  Kiver,  flowing  through  the 
lOm  of  Kongo.  In  I57.S,  however,  Ix)pez 
[bed  it  as  tJie  Zaire  —  a  corruption  of  the 
t  word  for  river.  The  Portuguese  still 
^the  Zaire ;  but  English  luap-makers, 
H|c  early  part  of  the  seventeenth  cen- 
^nre  naed  Ibe  wonl  Kongo  its  a  designa- 
^killier  the  whole  or  a  part  of  its  lower 
Mr  There  Is  no  good  reason  for  tliis : 
of  idl  things,  );c()gra|ihical  natnes  are  the 

r  U»  fireetlntt.    By  Hknrt 
«i(i/'«.    3  voln,    New  York, 

--■.-,. .1.1  ;.,    483.     Illu».,  muiiK.     8*. 


least  susceptible  to  reason  :  and  Kongo  i 
destined  to  drive  out  nil  other  nppellsQoiw. 
and  to  spread  over  the  wiiole  course  of  the 
river  and  surrounding  coutitry. 

Theearl.v  voyagers  confi  tied  iheirrxplorations 
to  the  mouth  of  the  river  ;  and  the  first  attempt, 
of  which  we  have  reliable  infonuntion,  to  pene- 
trate inland  along  its  banks,  was  made  bv  an 
Euglisbmnn,  Capt.  Tuckey.  in  ISIC.  Thirty 
white  men  started  on  this  ill-r!ite<l  e.xpedilion : 
eighteen  died  almost  irnme<iiately ;  and  the 
remainder  returned  to  Engi.ind,  after  having 
been  on  the  river  three  months,  and  ha>ing 
esploretl  it  for  the  comparatively  short  dis- 
tance of  one  hiinflred  and  seventy-two  tnilos, 
the  greater  jiart  of  which  was  bv  water.  This 
terrible  loss  of  life  deterred  others  from  pen- 
etrating the  unknown  regions  by  the  Kongo 
route.  In  18(i7,  however,  David  Livingstone, 
travelling  westwards  from  Lake  Xyassa.  found 
the  Chambezi  River,  which  he  aflcrwanls 
traced  to  Lake  Bangweolo,  or  Bemba.  Thencv, 
under  the  name  of  Liiapula.  it  flowed  into  Lake 
Mweru.  and  was  met  with  tigain  at  Xyaiigwe 
as  the  Lualaba.  Thus  much  Livingstone  Imd 
discovered  before  he  died  on  the  shores  of 
Lake  Bangweolo.  His  remains  were  lovingly 
escorted  to  the  ocean  by  his  negro  serv.^nts. 
and  were  iuteired  in  Westminster  Alrl)ey  wiUi 
befitting  ceremony.  Stanley  —  then  ktiowu  as 
the  correspondent  of  the  Herald,  who  bail 
penetrated  to  Lake  Tanganika  in  a  successful 
attempt  to  find  Livingstone  —  was  one  of  the 
pall-bearers.  Not  long  afterwards,  he  stroUtsl 
into  the  oflice  of  the  London  Dail}f  teltyntph. 
While  talking  with  some  of  the  statT.  the  e»lit- 
or.  Edwin  Arnold,  entered.  The  conversation 
turned  upon  Livingstone  and  his  work.  .Sud- 
denly Mr.  Arnold,  who  had  becu  fascin.tted  by 
the  explorer's  eye,  asked  him  if  he  could  anil 
would  complete  the  task.  As  a  result  of  tlds 
interview.  Stanley'  reached  Nyangwe  in  (H;lo> 
ber,  187(j.  He  followed  the  Lualaba  to  the  9G41, 
and  proved  that  the  Zaire  of  the  Portuguese. 
the  Kongo  of  Tuckey  and  the  English  map* 
makers,  and  the  Lualaba,  Lua|>ula.and  (.'ham- 
beziof  Livingstone,  were onoand  thesame river. 
He  then  returned  to  Eiu'ttpe.  and  soon  found 
hitnself  at  the  liesid  of  an  i'x|)edition  to  o|icn 
the  heart  of  llu;  Dark  Cunlincut  to  the  trade 
of  the  civilized  world  via  the  Kongo.  Tlieso 
two  volumes  cotit.iin  the  history  of  that  work. 

The  estiniateil  leiiglh  of  the  Kongo'  —  fVom 
its  mouth  in  the  Atlantic,  to  its  source  in  the 
Chibale  Hills,  a  little  to  the  cast  of  the  south- 
ern end  of  Lake  Tanganika  — is  .t.O.'ll  miles. 

>  llir  lotil  rximnlpd  Icnfflh  of  th»  .\niiitoii  U  4,uuo  mllra; 
of  Ih?  MiMlMlmil,  3,1110;  aiiilor  llic  UlMuuH.lllMlMlppl,  4,Mt. 
—  cf.  /niftrrtaf  (iiixtttetrt  1876. 
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as  follows:  From  the  ocean  to  Vivi.  at  the 
head  of  navigation  from  the  sea.  is  110 
miles.  Thence  to  Isangila  at  the  npiier  end 
of  the  lower  Living-^tone  Falls  is  .")(l  miles. 
Between  I.sangilu  and  Manvanga.  «>>  miles 
away,  the  river  is  '  tolerably  navigable. ' 
From  Manvanga  to  Leoiwldville.  for  8.')  miles, 
it  jionrs  over  tlie  npper  Livingstone  Falls. 
Leopoldville  onee  attained,  the  river  ean  he 
navigated  for  l.dD.s  miles  to  the  f<K>t  of  the 
Stanley  Falls.  Thcnee  to  Nyangwe  is  .'5X.") 
miles.  From  Nyangwe  to  its  sonrce  —  in- 
ehiding  the  laki?s  —  is  l.'24'<  miles.  It  must 
be  nnderstood,  however,  that  much  of  this 
last  section  of  the  river  has  never  been  ex- 
l)lored.  ami  that  therefore  it  may  turn  out  to 
be  longer. 

•Stanley's  first  and  most  diflieult  work  was 
to  open  a  road  around  the  Livingstone  Falls, 
and  to  launch  two  small  steamers  in  .Stanley 
Pool.  His  force  of  a  little  over  a  hundred  men 
was  singularly  inadequate  to  the  task  :  and  a 
whole  year  elai)sed  before  the  first  section  of 
the  roail —  from  Vivi  to  Isangila.  a  distance  of 
fifty-two  miles  —  was  constructed,  and  three 
steamers  dragged  over  the  hills,  and  put  into 
the  river.  So  great  were  the  dillicuUiesof  this 
uiiilertaking.  that  it  is  almost  imjiossiljle  to 
applaud  too  highly  the  resolution  and  energy 
of  the  chief  of  the  exi)edition.  None  the  less, 
however,  is  it  to  be  regretted,  that  he  was  com- 
pelled to  jiurchase  the  co-oi>eration  of  the  na- 
tives by  gifts  of  ardent  spirits.  '  It  was  the 
custom.'  he  says,  and  could  not  be  reslstwl. 
I$etween  Isangila  and  Manyanga,  a  ferry  was 
established,  one  of  the  steamers  being  em- 
ployed on  that  service.  With  the  other  two, 
he  pushed  on  overland  again  ;  and  the  end  of 
the  next  year  found  him  established  at  Ia-o- 
lK)ldville.  above  the  falls.  The  road-making 
was  over,  and  Stanley  was  at  liberty  to  ex- 
l)lore  the  great  river  an<l  its  tributaries  as  far 
as  .Stanley  Falls.  He  discovered  Lake  Leo- 
pold IL.  ami  ascended  many  streams.  It  was 
at  the  mouth  of  the  IJiyerre  that  he  first  heard 
of  the  presence  of  the  .Arab  slave-traders, 
whom  he  came  across  some  distance  farther 
up-stream.  They  had  with  them  2,:>()0  slaves, 
—  the  spoil  of  118  villages,  —  'obtained,'  to 
use  his  own  words,  '■  at  the  expense  of  3;!. 000 
lives.'  This  is  proliabjy  an  exaggeration. 
Hut  if  the  Kongo  Free  .State  is  to  be  a  success, 
commercially  or  otherwise,  it  is  evident  that 
slave-hunting,  on  such  an  extensive  scale  at 
least,  must  l>c  stopped.  Is  the  International 
association  strong  enough  to  put  an  end  to  it? 

Stanley  estimates  the   navigable   length   of 
the   Kongo  basin   between   Leopoldville    and 


Stanley  Falls,  including  tributaries,  at  .').24y 
miles  :  but  much  of  this  estimate  is  pure  guess- 
work. As  an  example  of  this,  take  the  foliuw- 
ing :  "■  .Sixty  miles  above  the  Lukauga,  we 
arrive  at  the  fine  river  Mohindu.  We  only 
cx])lored  it  for  about  eighty  miles  :  but,  consid- 
ering its  magnitude  and  the  native  reix>rts.  we 
may  estimate  its  navigability  to  be  alwul  '!.J0 
miles!  "  Are  not  native  rciwrts  and  magni- 
tude rather  insecure  data  ui)on  which  to  found 
such  an  estimate,  esi>ccialiy  when  the  Lubiranzi 
and  the  Chofu  are  impassable  twenty-five  miles 
from  their  coufiuenees  with  the  Kongo?  A 
similar  flavor  of  exaggeration  characterizes 
the  whole  chapter  on  the  commercial  valiii' 
of  the  river. 

It  is  [wrfectly  easy  to  see  that  the  futrnv 
growth  of  the  Free  State  de|>ends  upon  cim- 
necting  son»e  station  on  Stanley  Pool  —  proh- 
ably  Kinshassa,  as  Leopoldville  is  virv 
unhealthy  —  with  the  |)ortion  of  the  rivir 
below  open  to  sea-goiug  vessels.  Mr.  Stan- 
ley, therefore,  has  endeavorctl  to  show  that 
such  a  road  could  be  built,  and  operated 
with  profit:  "As  a  mere  speculation,  there 
is  nothing  in  the  whole  world  otTeriug  »o 
remunerative  an  investment  of  capital  as  this 
small  railway."  The  cost  of  constniction. 
he  argues,  at  £4,000  per  mile,  —  surely  :> 
low  estimate,  —  would  amount  to  onh'  £i*40.- 
0011,  with  an  assured  gross  revenue  of  £300.- 
(lOO  per  annum.  Supposing  his  estimate  ui' 
cost  and  gross  revenue  to  be  correct,  what 
would  be  the  net  revenue?  How  could  the 
road  be  built?  By  Europeans?  They  couUl 
not  stand  the  climate.  By  Africans?  Whciv 
could  they  be  obtained,  and  how  paid  ?  Then, 
again,  could  the  government  of  the  Koniio 
State  grant  a  right  of  way,  or  would  that 
have  to  l)e  purchased  of  the  natives  at  consid- 
erable expense?  Could  that  government  pri>- 
tect  the  line  against  native  aggression!' 
Finally,  if  profitable,  would  not  a  rival  lint- 
be  budt  by  the  French  to  Brazzaville,  their 
station  on  the  northcn  shore  of  Stanley  \\>o\': 
—  a  station,  by  the  way,  which  is  not  to  Iw 
found  on  Stanlej-'s  map.  These  questions 
do  not  seem  to  have  been  considereti  by  our 
author,  as  they  certainly  should  have  been. 

An  obstacle  to  the  development  of  the  Kongo 
State,  beside  which  this  transixirtation  problem 
dwindles  into  insignificance,  is  to  be  found  in 
the  climate.  Take  Stanley  himself  as  an  ex- 
ample. Assuredly  no  one  will  dispute  Lis 
experience  in  African  travel,  nor  his  cuerg} 
and  resolution.  Yet,  after  one  year  on  the 
Kongo  banks,  he  gave  himself  up  for  lost. 
summoned  his  men  about  him,  and  prciurcd  to 
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below  its  foumlatioiis,  creeks  S!ilil<>  a.s  ink  sur- 
rounding it,  and  tlic  ground  unctuous  with 
black  fat  alluvium."  Not  a  pleasant  ])lacc  to 
live  in.  one  wouUl  say,  but  liealtliy,  neverthe- 
less. This  is  a  curious  condition  of  a(faii-s. 
and  deserves  to  be  carefully  studie<l  by  some 
disinterested  person  of  scientific  attainments. 
In  sununing  up  a  lifty-jKige  argument,  written 
to  prove  that  the  climate  is  not  so  much  at 
fault  as  the  individual,  Mr.  Stanley  jjracticall}' 
.idmits  the  unhealthiness  of  the  wliole  region. 
•'One  more  observation."  he  says,  "will  suf- 
fice. However  well  tiie  European  ma^-  endure 
the  climate  li\'  wise  self-government,  years  of 
constant  higli  temperature,  assisted  l)y  the  mo- 
noton}'  and  poverty  of  the  diet,  cannot  be 
otherwise  than  t'nervating  and  depressing, 
although  life  may  not  be  endangered.  To  pre- 
serve jjerfect  health,  1  advise  the  trader,  mis- 
sionary, coffee-planter,  and  agriculturist,  who 
hopes  to  maintain  his  full  vigor  after  eighteen 
months'  residence,  to  seek  three  montlis'  rec- 
reation in  northern  Europe."  What  a  prosi>ect 
to  hold  out  to  the  emigrant !  Tliree  months 
out  of  every  twenty-one  to  be  i)assed  away 
from  his  business  or  farm  I  Would  not  the 
expense  of  such  Journeyings  eat  uj)  the  profits 
of  the  eighteen  months  of  hard  work?  And 
how  about  wife  and  diildren?  Are  the  settlers 
of  Kongo  State  to  be  baciielors?  or  are  they  to 
be  at  iiome  onh*  in  those  tliree  months  passed 
in  nortliern  Europe? 

.Air.  Stanley  has  not  improved  as  a  writer 
during  the  last  six  jears.  His  volumes  arc 
full  of  descriptions  of  the  river  and  its  banks. 
But  they  are  not  interesting,  except  for  the 
amount  of  fooil  for  thought  tliey  contain.  His 
tone,  too,  towards  his  understrappers,  is  verj* 
ungracious,  to  use  no  liarsher  term.  The 
maps  are  excellent,  altliough  it  is  dilliinilt  to 
see  wliy  ttie  eastern  half  of  the  large  map  was 
not  extended  to  the  ocean ;  and  a  map  on  a 
larger  scale  of  tiie  country  around  the  Living- 
stone F.iUs  siiould  have  been  added.  With  a 
few  exceptions,  the  illustrations  are  wretched. 
They  will  not  l>ear  a  moment's  eoui[)arison  with 
those  in  H.  H.  .Johnston's  'Congo  from  its 
mouth  to  Bololx>.'  Only  s(!ventecn  out  of 
the  hundred  and  twenty-two  are  stated  to 
have  been  made  from  photographs  orsketdies. 
'I'he  rest  seem  to  have  been  drawn  on  demand, 
so  tosi)eak,  in  London.  Tin-  wood-engraving, 
too,  is  very  i)Oor,  tiie  pictures  iiaving  a  hard 
and  fiat  appearance  that  is  unple.nsing  to  the 
eye ;  while  the  fiam))oyant  cover-design  of  a 
negress  poised  on  the  lielgian  coat-of-arms 
defies  di-scription,  and  must  be  seen  to  be 
appreciated. 


NOTES  AND  NEWS. 

—  TiiK  Electric  power  company  of  New  York 
aimoiiiict!  that  they  have  establislied  an  electric  rail- 
way running  from  Baltimore  to  Hampden,  two  and 
a  Iialf  miles.  The  road  is  very  crooked,  and  the 
gmdicuts  are  as  high  as  three  hundred  and  fifty-tvu 
feet  to  the  mile.  The  motor  draw«  a  loaded  car,  carry- 
ing sixty-five  passengers  without  diflBoulty,  stoppiog 
and  starting  on  the  grade  without  slip  of  the  wheels. 

—  Mr.  Edward  Burgess,  the  designer  and  bailder 
of  the  new  yacht  Puritan,  is  the  secretary  of  the 
Boston  society  of  natural  history. 

—  The  report  in  the  newspaiters  of  the  country  of 
a  shower  of  meteoric  stones  at  Salem,  Ind.,  and  the 
injury  by  them  to  buildings  and  several  person!, 
proves  to  be  without  any  foundation  in  fact. 

—  The  Macmillans  have  just  is«ue<I  an  '  Elemeutarr 
algebra  for  schools,'  the  jnint  work  of  Mr.  II.  S.  Hall, 
assistant  master  at  Clifton  College,  and  Mr.  .S.  B. 
Kuight,  late  assistant  master  at  Marlborough  College, 
—  a  work  which  is  said  to  differ  in  some  important 
respects  from  the  text-books  now  in  use.  The  same 
publishers  also  announced  a  '  Treatise  on  differential 
equations,'  by  Mr.  A.  It.  Forsyth,  Fellow  of  Trinity 
College,  Cambridge,  and  an  'Arithmetic  for  school?.' 
by  the  Kev.  J.  B.  Lock,  whose  works  on  trlgonomelry 
liave  been  favorably  received. 

—  The  schooner  Rosario,  at  New  York,  reports 
that  on  June  S\,  in  lat.  20»  14'  N',,  long,  las^o.")'  W., 
at  11  A.M.,  two  heavy  shocks  of  a  submarine  earth- 
quake were  exi)erienced.  These  were  about  one 
minute  apart;  and  the  last  was  much  lieavier  than 
the  first,  causing  the  vessel  to  tremble  violentlv. 
The  sky  was  overcast,  and  the  sea  remarkably  smooth. 

—  Among  the  French  species  of  the  genus  Poly- 
gonum, hybrids  are  rare  in  a  state  of  nature ;  althoagh 
there  are  two  kinds  of  flowers,  one  fertile,  the  other 
sterile.  In  reply  to  some  criticisms  upon  Ganduger'» 
work  on  this  group,  he  replies  that  this  fart  does  not 
necessarily  mark  a  degradation,  but  simply  a  differ- 
ent aptness  in  fecundation  among  different  flowi>rs: 
and  tltat,  although  the  absence  of  fertile  grains  point 
toward  hybridity,  this  is  not  a  sure  sign. 

—  As  much  of  recent  geographical  discovery  In 
Asia  has  been  due,  says  the  AUienaeum,  to  native  ex- 
plorers trained  In  the  surveyor-general  of  India's 
dopartment,  it  will  be  interesting  to  place  on  reconl 
a  list  of  the  rewards  lately  granted  by  the  government 
of  India  to  some  of  the  more  prominent  of  these 
pioneers  of  Indian  commerce.  Tiie  most  distiu- 
guislied  of  them  all,  A.  K.,  has  received  the  title  of 
Itai  Bahadur,  and  with  it  a  jaghir  of  rent-free  land. 
The  explorer  known  as  '  the  Bozdar '  has  been  made 
a  Khan  Bahadur,  and  he  also  has  received  a  grant  of 
land.  '  The  Meah,'  who  accompanied  Mr.  McNair  in 
his  journey  to  Kafiristan,  has  been  rewarded  with  a 
sum  of  money,  and  the  same  recompense  has  been 
given  to  A.  K.'s  companion;  while  a  piece  of  plate 
h.<is  been  presented  to  Mr.  Penny,  a  planter  who 
afforded  the  survey-officers  much  assistance  during 
the  Aka  operations. 
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THE  FUTURE  OF  THE  LICK  OBSER- 
VATUJCr. 

The  history  nnd  destription  of  this  obser- 
ratory,  and  tlie  astronomicyil  work  already  nc- 
coniplislied  on  Mount  Hamilton,  wliit-h  we  bnve 
givi-n  on  a  later  page,  lead  verj-  naturally  to  a 
Btatctni'nt  of  the  chief  advantages  which,  in 
Ihso  I'nr  as  the  observatory  and  its  |X)sitiou  and 
^Kquipinotit  are  concerned,  may  reasonably  be 
^Kxpccaod  to  accrue  from  this  new  departure  in 
^^^stronomical  science. 

^^  The  fact  of  mere  elevation  (less  than  a  mile) 
above  the  sea-level  will  not,  as  is  often  sup- 
sed,  grciitly  increase  the  apparent  light  of 
sleMial  objects,  as  the  stars  will  appear  to  be 
Wily  a  snmll  fraction  of  a  magnitude  brighter  on 
aemouiitiiin  than  at  the  sea- level.  But  —  what 
incomparably  more  imiKirtanl  —  the  gain  in 
lleadiness  of  the  atmosphere  at  this  elevated 
ptntiun  has  already  been  proven  to  be  much 
jrcater  than  any  one  expected  at  the  outset, 
kml  will  enable  the  astronomer  not  only  to 
anke  good  use  of  a  multitude  of  clear  nights 
fhich,  at  less  elevated  stations,  are  found  to 
of  little  value,  but  also  to  elevate  the  grade 
>f  all  hi«  work  to  the  last  degree  of  precision. 
The  perfection  of  this  site  for  observations 
with  the  meridian  circle  —  in  fact,  for  all  mi- 
crometric  observation  of  whatever  sort  —  will 
force  the  invention  of  belter  methods  of  elimi- 
oaliug  personal  and  instrumental  errors  than 

ime  now  j>osscss.     So  far  as  the  conditions  of 
tision    airect   the   stars'    diurnal   motion,   the 
fcrrors  introduced  in  stellar  co-ordinates  will  he 
BO   small    Ihiit   two  or   three   observations  of 
•  8tnr  will  sulllce  for  the  most  accurate  deter- 
mination of  its  position.     An  enormous  saving 
iu  the  labor  of  observation  and   reduction   is 
I     ^thus  |»os((ible,  if  only  the  other  errors  can  be 
l^bliminuled    with   certainty    from    so    small    a 
^^nutat>er  of  observations.     With  regard  to  the 
influence  of  elevation  upon  the  conditions  of 
.day-vision,  it  should  be  noted  here   that  the 
slimony  of  Mr.  Burnham  in  1879,  of  I'rofes- 
jr  llolden  in  1881,  and  of  Professor  Todd  in 
1882,  is  uniformly  to  the  etfect  that  the  atmos- 
j>bcrr  al>ove  Mount  Hamilton  is  quite  as  uu- 
ktewly  during  the  daytime  us  at  other  stations. 
nii««  remark,  however,  must  be  understood  as 
applying  only  to  the  period  of  the  year  from  the 
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middle  of  August  to  the  middle  of  December, 
as  no  accurate  observations  upon  this  matter 
have  been  made  in  other  months.  It  is  very 
possible  that  the  conditions  of  the  atmosphere 
in  late  spring  and  early  summer  may  give  an 
entirely  dilferent  experience  at  these  seasons. 

The  elevation  above  a  mile  of  the  lower  at- 
mosjihere  becomes  significant  in  another  way, 
however,  as  it  makes  effectively  available  a 
much  larger  region  of  sky  than  can  be  com- 
manded at  other  stations  in  a  like  latitude, 
where  observations  at  zenith  distances  much 
greater  than  seventy  degrees  are  usually  not 
worth  the  making.  Mr.  Burnham  directs  at- 
tention to  this  fact,  as  affecting  observations 
in  that  ix)rtion  of  the  southern  celestial  hem- 
isphere which  is  onliuaril^'  inaccessible  for 
observations  of  precision  at  our  northern 
observatories.  At  the  latitude  of  Mount 
Hamilton,  the  flfly-third  parallel  of  south 
dedin.ition  is  nliout  co-incident  with  the  south 
horizon  ;  and,  out  of  forty-two  new  double- 
stars  discovered  by  Mr.  Burnham  during  bis 
residence  upon  the  mountain  in  1879,  twenty 
are  between  the  thirtieth  and  fortieth  parallels 
of  south  declination  (that  is,  between  limits 
of  maximum  altitude  equal  to  twenty-three 
and  thirteen  degrees)  ;  and  five  of  the  new 
stars  are  between  the  fortieth  and  forty-fourth 
parallels,  or  between  limits  of  maximum  al- 
titude equal  to  thirteen  and  nine  degrees  only. 
This  imporUnnt  advantage  will  not  be  confined 
to  the  southern  horizon  only,  but  will  duly  in- 
fluence all  fields  of  astronomical  inquiry  where 
important  observations  have  occasionally  to  be 
taken  near  other  parts  of  the  horizon. 

The  prevalence  of  violent  winds  on  the 
summit,  and  particularly  their  etlect  upon 
the  steadiness  of  the  atmosphere,  have  not  yet 
been  thoroughly  investigated.  As  a  general 
rule,  astronomers  at  ordinary  elevations  ex|)ect 
to  find  severe  winds  accompanied  by  atmos- 
pheric conditions  which  do  not  admit  of  satis- 
factorj'  mierometrie  work.  Mr.  Burnham 
foimd  that  moderately  strong  winds  di<i  not 
seem  to  affect  the  optical  steadiness  of  the 
atmosphere.  A  remarkable  experience  of  my 
own  on  the  mountain  ma.y  be  mentioned  here. 
On  the  night  of  the  2d  of  December,  1882, 
when  the  wind  was  blowing  steadily  with  such 
violence  as  to  make  it  extremely  hazardous 
to  oi)en  the  dome  in  the  face  of  it,  I  found 
Jupiter  and  Saturn  very  unsteady  and   much 
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blurred ;  but  turning  to  Sirius,  I  found  the 
coinpnniou  an  exlreraely  conspicuous  ol>j<?ct» 
—  in  fact,  the  note  in  tnv  obscrving-book  is  to 
the  eirecl  lliat  the  companion  was  "  as  readily 
seen  as  a  satellite  of  Jupiier."  So  far  as  I 
am  aware,  this  is  a  unique  exi^erience  of  the 
elfec't  of  severe  wind  ujwn  the  optical  quality 
of  the  atmosphere. 

The  location  of  the  observatory  in  a  region 
which  is  entirely  cloudless  during  the  greater 
part  of  the  year,  constitutes  an  advantage 
■which  only  those  can  fully  appreciate  whose 
Work  has  suffered  serious  interruption  from  the 
lack  of  a  continuously  clear  sky.  Should 
those  permanently  in  charge  of  the  obser- 
vatory find  it  desirable  to  continue  observa- 
tions throughout  the  period  of  five  months 
known  as  the  '  rainy  season,'  it  would  doubt- 
less bo  found  that  the  superior  elevation  would 
afford  a  clear  sky  throughout  one-third  to  one- 
half  of  this  period,  and  simultaneously  with 
clouds  and  storms  at  stations  lower  down. 
During  my  own  residence  on  the  mountain  in 
the  latter  part  of  1882,  and  shortly  after  the 
beginniug  of  the  rainy  season,  this  was  fre- 
quenlly  the  case ;  and  on  two  sejjarato  occa- 
sions we  were  favored  with  an  uninterruptedly 
clear  skj'  for  more  than  seventy  consecutive 
hours,  being  situate  on  an  island  in  a  sea  of 
cJoiid  which  obscured  ever}'  thing  beneath  the 
immediate  summit.  A  series  of  excellent 
photographs  of  this  cloud-sea  was  obtained, 
one  of  which  is  well  reproduced  in  the  illus- 
tration on  p.  191.  Ocean  fogs  rarel}-  reach 
the  elevation  of  the  oliservalory.  Mr.  Burn- 
ham  observed  these  fogs  drifting  in  from  the 
PaciQc  nearly  every  night  at  about  tlie  time  of 
sunset.  Their  usual  allilude  was  about  two 
thousand  feet,  and  they  did  not  appear  to 
afTect  the  seeing. 

The  instrumental  equipment  of  the  obser- 
vatory, although  incompli'te,  is  ali-eady  an  un- 
usual one,  and,  in  it-s  linal  state,  will  surpass 
that  of  all  other  observatories.  The  instru- 
ments have  been  designed,  constructed,  and 
mounted  in  the  most  thorough  manner;  and 
jiarticular  care  has  been  taken  that  all  the 
movable  portions  of  the  buildings  covering 
these  instruments  (alwa3-s  a  source  of  unend- 
ing trouble  and  vexatious  delay  to  the  astron- 
omer) shall  be  so  arranged  and  constructed  as 
to  cause  a  minimum  of  annoyance  and  inter- 
ruption. 

The  great  advantages  arising  from  the 
observers'  al)ility  to  reside  near  their  instru- 
ments must  not  be  overlooked  here.  A  suit- 
able dwelling-bouse  for  the  observers  has 
been  provided  in  the  immediate  proximity  of 


the  instruments,  so  that  all  the  i  >  le 

for  observatory  work  may  be  fillip 

The  means  of  publication  —  a  niuii  im- 
portant consideration  in  the  managemcDt  of 
a  great  observatory  —  has  not  e*ca(XHl  due 
notice.  The  legislature  of  California  bus  al- 
ready shown  its  entire  appreciation  of  tlu 
observatory  and  its  work,  liy  the  pas!«ag<v 
its  last  session,  of  a  joint  resolution  prov' 
for  the  issue  of  such  reiwrts,  observati< 
and  researches,  as  may,  with  the  approval  of 
the  governor  of  the  state,  be  submitted  by  the 
Lick  trustees,  or  the  regents  of  the  university, 
for  publication. 

Finallv,  and  most  important  of  all,  there  if 
an    assured   endowment  of  generous    pi 

tions,  the  income  from  which  is  wholly  avail  

for  the  maintenance  of  the  estublishnient,  and 
the  prosecution  of  its  work.  The  eonsiJerat* 
management  of  the  trustees  will  enable  tbem 
to  complete  the  observatory  at  a  cost  notmudi 
exceeding  three-fifths  of  the  entire  allotment 
of  Mr.  Lick's  bequest  for  this  pur|>ose,  sod 
the  remainder  will  constitute  the  permaoeot 
endowment-fund  of  the  institution. 

P'ortune  and  necessity,  however,  do  not  ftit 
to  accompany  this  unique  combination  of  op- 
jwrtunities  with  more  or  less  of  disadvantage. 
The  unavoidable  obstacles  of  the  undcrt.i" " 
have  been  great,  but  the^"  have  also  iK-eii 
mounted.  IJiit  the  necessary  expense  of 
taining  so  large  an  establishment  at  so  ele' 
a  station,  the  cost  of  Uving,  the  social 
tiou  of  the  astronomers,  amounting  to  pi 
exile  for  months  at  a  time  when  series  of 
observations  requiring  uninterrupted  atleution 
are  in  hand,  —  these,  and  other  obvious  con* 
siderations,  must  be  carefully  considered  by 
any  one  who  attempts  a  fair  estimate  of  tlik 
work  which  the  Lick  observatory  is  destinM 
to  accomplish.  While  it  appears  that  the  iD' 
stitutioii  will  be  in  a  strong  position  to  eon<" 
and  maintain  a  good  degree  of  nslronoi 
reaearcli  with  its  own  resources,  there  will 
abundiint  field  for  prudent  financiering  iu  Um 
management  of  its  practical  affairs.  How- 
ever, when  the  trustees  are  ready  to  resign  lh« 
control  of  the  observatory,  the  character  of  ia 
instrumental  and  other  equipment  will  be 
that  all  increase  of  its  permanent  ini 
derivable  from  outside  sources,  will  lie  wb( 
available  for  the  pursuit  of  new  and  inlerwt* 
ing  lines  of  research.  The  nature  of  invc«- 
ligations  of  this  sort  enables  the  aslrouoiner 
to  make  successful  appeal  for  the  funds  neces- 
sary to  carry  them  on  ;  and  the  trustees  baw 
wisely  refrained  from  equipping  the  ob.servi 
with  any  instruments  and  apparatus  which 
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not  be  of  iiumcdiate  necessity  in  the  conser- 
ratlre  liues  of  astronomical  iiujuir}'. 

David  P.  Toon. 


LETTERS  TO   THE  EOlTOIt. 


tt»po* 
u/  ga 


f^trUrr''*  nnmt  it  in  all  cuteii  rttjuirtd  a»  proof  of  good  faith. 

A  method  for  determining  the  nnit  of  light. 

In    all    pliotoinctrlo    work    hitherto    undertaken, 
I  one   of   tlio   main  difllcuIlieH   lius   been   to  obtain  n 
Bati«f»ctory  stnncjnnl  of   light,  —  one  wblrh  will    be 
I  Klwuys  cotiBtant,  nnil  which  vnn  be  arcurnlely  (lii))!!- 
Iciited.     Ilerelofore,  all  experiment!*  in  this  direction 
1  liave  been  fnilure,i.      The  plan  here  su^gesled  con- 
templates, not  the  employment  of  a  unit  iiunntlty  of 
light,  but  the  eraploymenl  of  a  certain   effect   pro- 
I  duced  by  that  unit  quantity  as  a  standard.     In  other 
word*,  it  makes  not  the  light,  but  the  photometer, 
the  constant. 

This  photometer  must,  then,  be  some  device  for 
measuring  radiant  energy.   But,  for  photometric  pur- 
[poses,  we  wish  only  to  measure  thai  portion  of  tlic 
I  energy    which   h.T<  a  w.tve-length  re.idily  visible  to 
the  human  eye.     With  the  great  differences  in  color 
^  of  our  modern  sources  of  illumination,  it  is  absolutely 
impossible  to  state  an  exact  equivalence  between  the 
yt-llow  light  of  a  caudle-flame,  and  the  blue  light  of 
an  electric  arc.     For  really  accurate  work,  we  can 
compare  only  light  rays  of  the  same  wave-length. 
As  the  human  eye  is  most  sensitive   to  light  from 
that  portion  of  the  spectrum  between  the  D  and  E 
lines,  In  the  following  plan  1  have  selected  that  re- 
gion of  the  spectrum  to  l)e  used  exclusively  for  the 
'  comparison  of   the  brilliancy  of  the  various  lights, 
ikll  prot)abilily,  the  total  brilliancy  of  an  incandes- 
_^   It  body  does  not  increase  in  a  ratio  exactly  pro- 
r^^ortlonal  to  the  increase  in  brilliancy  of  the  yellow 
rays;  but  this  difference,  within  practicable  limits,  is 
probably  so  small  as  to  l>e  entirely  uegligable.     And 
we  have  the  advantage  of  being  able  to  state  an  ac- 
curate arithmetical  ratio  between  the  lights,  instead 
of  what  must  Ije  at  l)est  a  mere  general  comparison  of 
the  relative  effect  of  the  two  lights  upon  our  eyes. 

Briefly  stated,  then,  the  method  I  would  suggest 
consists  in  moving  the  light  to  be  measured  towanls 
the  slit  of  a  spectroscope,  until  a  certain  effect  is  pro- 
duced upon  a  screen  so  placed  as  to  receive  (he 
yellow  rays.  When  this  effect  is  produced,  the  spec- 
troscope is  receiving  the  standard  amount  of  light 
from  the  source;  and  the  brilliancy  of  the  source  can 
then  lie  determined  by  measuring  its  distance  from 
the  sliu 

In  attempting  to  apply  this  method,  the  difficulty 
which  at  fir'>t  arises  is,  lo  obtain  an  effect  which  can 
be  measured  with  accuracy.     By  permitting  the  spec- 
trum of  a  light  to  fail  upon  suitable  screens,  three 
classes   of  effects   m.iy  Im>  obtained;    namely,    heat- 
ing, risiial,  .nnd  chemical.     Ol  these,  tlie  second  Is 
evldcnlly  unsuited  for  the  purpose  of  obtaining   a 
stvidanl.     The  third  Is  too  luicertaln,  and  not  sus- 
'f  sufficient  accuracy,  so  that  the  first  alone 
Of   the  two  priu-licable  liest    methods  of 
*..;  .;ig  radiant  energy,  the  Iherinopile  is  the  more 
jitlvo;  but  the  bolometer  responds  the  quicker  to 
ftge«  of  temperature,  and  has  the  narrower  sur- 
face.     The  latter   instrument   has,   therefore,   been 
•electwl   for  this  applicatir>n   of  the  method.     The 
'              '    '      ''Hlumcler  has  a  slight  addi- 
iice  thrown  into  its  circuit. 
, :iumcut   is  not  in   use,  the 


needle  of  the  galvonometer  will  have  a  certain  deflec- 
tion dependent  on  the  slrengtli  of  the  battery-cur- 
rent employed.  When  Ihe  light  to  be  measured  is 
pl.iced  In  front  of  The  slit  of  the  spectroscope  (which 
should  be  quite  broad),  Ihe  deflection  will  bo  dimin- 
ished. As  the  light  approaches  the  slit,  the  deflec- 
tion will  decrease,  and  Anally  become  zero,  at  which 
lime  it  is  giving  out  the  standard  light  It$  bril- 
liancy can  now  be  read  off  from  its  position  upon  a 
scale  placed  in  front  of  the  slit  and  parallel  to  the 
collimator. 

This  photometer  might  also  be  used  to  adjust  the 
position  at  which  an  incandescent  electric  or  other 
iainp  should  be  placed  in  order  to  furnish  a  constant 
supply  of  light.  This  source  could  then  he  used  as  a 
unit  in  an  ordinary  photometer. 

Wll.    II.  PiCKBKIJJO. 

Au  American  Silurian  scorpion. 

The  'American  scorpion'  from  the  water  lime 
group  of  New-York  State,  described  by  Prcfessor 
Whitfield  on  pp.  K7,  t*S,  is  undoubtedly  a  yoiuig  speci- 
men of  Eusarcus  scorpionis  (Grote  and  Pitt:  Bul- 
letin of  the  Buffalo  society  of  natural  sciences,  vol. 
Hi.,  pp.  1,  2),  so  named  by  an  error,  and  which  will 
be  redescribed  as  Euryptenis  scorpionis  in  the  forth- 
coming vol.  v.  of  the  society's  bulletin. 

The  enclosed  is  a  sketch  of  the  youngest  specimen 
in  my  possession,  drawn  full  size:  the  largest  I  have, 


indicates  an  animal  at  least  three  feet  long.  There 
cannot  be  any  doubt  as  to  Its  zoological  position:  for 
the  characteristics  of  the  genus  Eurypterus  —  eyes 
placed  within  the  margin  of  the  carapace,  and  a  tri- 
angular Fpine  us  caudal  appendage  —  can  be  distinct- 
ly idenlitied. 

All  my  specimens  have  been  found  in  the  water- 
lime  group  at  Buffalo,  associated  with  Eurypterus, 
Plerygotus,  and  Ceraliocarlg.      Jltui's  Pobi.maX. 

DiiOUo,  N,T.,  Au«.  5. 
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Of  L'Diirso  it  would  l>e  rather  liazardons  for  me  to 
nay  thai  the  Anien'cjiii  scorpion,  dosciilied  in  a  former 
niimher  of  .S'rieiicc,  wa^  not  the  young  of  Eusarcus 
scorpionis  (Grotp  and  Pitt ),  in  as  |)0!iitivv  lanfjiiaiie  as 
Mr.  .Iitlliis  Polilman  says  tt  is;  for  our  knowledge  of 
the  embryonic  featiiros  and  development,  of  tlie  Kuryp- 
terldae  is  yet  too  little  to  allow  of  many  positive  as- 
sertions, where  not  accompanied  by  absolute  evidence. 
Still  I  niu?t  say  that  1  do  not  believe  It  to  lie  the 
yonng  of  tliat  or  any  oilier  Eurvpterid.  Tlie  form 
of  the  llinb<<,  the  existence  of  the  nipper-sliaped  palpus 
and  of  an  apparently  true  mandible,  resembling  so 
much  those  of  tlie  Scori>ionidac,  are  features  wliich 
we  should  scarcely  look  for  in  an  embryonic  or  un- 
devcbiped  form  of  Kuryptcnis.  If  Mr.  J.  Pohlman 
had  »i'i-n  the  photo^raplis  of  the  specimen  instead  of 
the  rude  cut,  or  had  examined  tlie  5|)ecimrn  itself, 
I  think  he  would  have  expressed  a  very  different 
opinion.  R.  P.  WuirriELii. 

The  geology  of  natural  gas. 

I  do  not  wish  to  enter  into  a  further  discussion  of 
the  interesting  question  of  the  geology  of  natural 
gas,  in  anticipation  of  the  results  of  a  special  investi- 
gation which  has  just  been  commenced  in  the  oil  and 
g.is  regions  by  Mr.  John  F.  Carll  for  the  State  geo- 
logical survey,  but,  in  reply  to  Prof.  1.  C  VVbite's 
criticism  of  my  letter  on  ibis  subject,  I  desire  to  state 
a  few  facts  in  support  uf  my  conclutiou,  that  the 
'  Milicliual  theory'  alone  is  insufficient  to  account 
for  tbe  existence  of  natural  gas,  in  all  localities  in 
the  Pennsylvania  and  adjoining  gas  regions.  In  or- 
der to  clearly  understand  this  communication,  refer- 
ence should  be  made  t*^  A'ci'evice,  .lune  2<>  and  .July  17. 

In  the  first  place,  it  is  important  to  know  that  the 
general  statements  contained  both  here  and  in  my 
letter  of  July  17,  refer,  not  only  to  all  the  gas  regions 
of  Pennsylvania  which,  with  possibly  the  exception 
of  tlio  Erie  district,  are  geologically  connected  with 
the  oil-fields,  but  also  to  those  other  giis  localities  in 
New  York,  Oliio,  and  West  Virginia  which  are  not 
in  the  vicinity  of  producing  oil-wells.  The  facts  re- 
lating to  the  geology  of  natural  gas,  now  in  tbe  posses- 
sion of  any  one  geologist,  are  not  sufficiently  numerous 
or  connected  to  permit  of  the  deduction  of  any  ulti- 
mate tlifory;  and  it  is  only  possible,  for  the  present, 
to  deduce  special  geotectonic  conditions  under  which 
natural  gas  has  so  far  been  exi>loitcd.  Some  of  these 
conditions  are  so  varying  and  apparently  antagonistic, 
that  it  is  only  possible  to  (lifTerenliate  any  one  of 
the  general  laws  controlling  the  occurrence  of  nat- 
ural gas  by  a  compari!>nu  of  the  individual  facts 
ohtaincil  from  innumerable  well-drillings. 

The  facts  given  here  will  serve  to  elucidate  my  pre- 
vious article,  and  I  hope  will  prove  to  he  suflicient  to 
clearly  dellne  the  few  conclusions  at  which  J  have  ar- 
rived, from  field  observations  extending  over  a  period 
of  ten  years,  and  from  numerous  studies  in  conjunc- 
tion with  Mr.  Carll,  of  the  results  of  his  surveys, 
which  are  more  thorough,  complete,  and  valuable 
Uiaii  any  examinations  which  have  ever  been  made 
ring  on  the  geology  of  both  petroleum  and  natural 

The  general  structure  of  the  strata  drilled  through 
by  the  gas-wells  in  the  vicinity  of  Pittsburgh)  now 
considered  llie  most  imporlanl  gns  dislrict)  is  the 
same  as  that  of  the  strata  in  the  different  parts  of  the 
Devonian  and  carboniferous  series  pierced  by  the  oil- 
wells  at  the  Smith's  Ferry  (30  miles  N.  (50°  W.  from 
Pittsburg)  and  the  Slippery  liock  (.34  miles  N.  200 
W.  from  Pittsburpli)  districts,  where  in  both  districts 
beavv  oil  is  obtained  from  the  base  of  the  coal  meas- 


ures, an"  "  —  I"-..)!  from  the  1^-" ■'       ■   "     '^'    - 

Creek  i .  'i°  K.  froi^ 

»>nd  of  1 .  11,  Butler,  :i; 

N.  20°  K.  from  I'ilLsburgh)  dlslricLi,  W! 

toined  from  the  Venongo  (Devonian)  - 

the   Pleasant  Unity  (:)0  miles  S.  iX>°   1 

burgh),  Punlnp  Creek  (31  milrs  S.  Vi'^  i  :!»• 

buri^h),  Whiteley  Creek  (4.">  miles.S.  froi:  ' 

and  Dunkard  (reek  (48  miles   S.  frou 

districts,  where  oil  is  obtained  from  i 

sandstone  (lower  barren  coal  meaMiK 

ing  strata.    The  discovery  of  oil  at  Mom 

eight  miles  norlh-we«t  of  Pittsbui. '  ni 

small  oil-wells  reported  to  h.ive  ln"  «f 

proximity  to  the  Washington  (Ch =  i  ,;*»• 

wclU,  together  with  traces  of  oil  found  upon  speclil 
examination  in  the  gas  from  wells  which  ore  supposed 
to  produce  absolutely  dry  ga;  (the  gns  obtained 
from  the  Canjcuter  well  on  the  Diium  farm,  Wert- 
morelaud  county,  was  supposed  to  be  fi       '  ;1  or 

water:  when,  however,  tlie  ga-<  wa«  coi  ri 

pressure  of  a  hundred  and  sixty  pounds ,au» 

inch,  water  was  precipitAted),  the  exi'tlenor  of  natunt 
gas,  either  in  or  near  all  the  productive  oil-pools,  tin- 
Iter  geological  and  physical  conditions  similar  to  those 
found  to  obtAln  in  what  are  frequently  spokeu  of  «> 
'  natural-gas  regions  proper,*  are  all  sufficient  rf»- 
sons  for  considering  the  di^tricta  producing  either  «1 
or  gas  exclusively  (?)  one  in  a  geological  sense. 

Gas-wells  are  not  entirely  confined  to  narrow  belti 
(one-fourth  to  one  mile  wide)  along  the  crest*  of  nn- 
ticlinal   folds,  nor  are  those  which  have  ap' 
been  found  in  syncllnes  necessarily  in  the  \  • 
subordinate  crumples  or  anticlinal  rolls  whii  i 
frequently  fouiul  in  extensive  basins.     Tbe 
the  gas-saiid  and  the  position  of  tlie  anlici: 
syncllnes"  is  the  third  of  the  live  principal  g 
and  physical  conditions,  which  I  have  alroa'i 
erated  (Science,  July  17),  which  seem  \n  in  11;, 
occurrence  of  natural  gas,  and  in  special  ca', 
seem  to  be  the  most  Important  consider-'- 
of   the  saddles  and  Inisiiis  in  western   ] 
have  a  progressive  dip  along  their  azia: 
the  south-west;  auil  a  well,  drilled  half  «  av. 
north-west  or  south-east  of  a  given  point  on  - ' 
of  an  anticline,  will  encounter  any  giv<  i 
the  same  elevation  as  a  well  drilled  in 
the  crest  of   the  same  anticlhie  at  adl^..•o' 
west  from  the  given  point,  the  distance  in  • 
being  dependent   upon  the  intensity  of   tl^' 
the   three   directions.       The   anticline    alonj 
the  famous  Murraysville  gas-wells  In  Westn. 
county  have  been  drilled  is  an  iustnnee. 

About  ten  miles  norlh-ea.«-t  of  the  village  of  Mur- 
raysville,  two   large  pas-wells    have   been   .•l.'v'-i 
about  three  miles  apart  (north-west  and  soii; 
one  on  Beaver  Run,  the  other  on   Pine  Km. 
total  dip  of  the  Upper  Freejiort  coal-bed,  from  llit 
Beaver-run  well   to  the  Piiie-run  well,  is   two  hun- 
dred ,iud  fifteen  feet,  or  at  the  rate  of 
|)er  mile   toward  the  iiorlh-wcst,     Th>- 
is  found  in   close   proximity    to   the   .-i 
along   Aviiich   tbe   great   Murraysville    - 
tallied,  farther  to   the   south-west;  wh 
well  is   near  the   synclinal    axis.     The  ciilei.siou  dJ 
the  general  direction  of  this  anticlinal   line   lo  lbs 
nortli-e.Tst  of  the  Beaver-run  well 
maugli  River  near  the  mouth  of  Ri- 

well  was  drilled,  evidently  on  acc-j 

ence  of  the  anticline  at  that  point;  but  no  . 
found.    The  Apollo  well,  about  three  mile? 
east  of  the  Pine-run  well,  along  a  line  parallel  to  \in. 
structural  lines  of  the  dislrict,  found  no  gas.     (u  tkr 
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<!>>'  iif  lIic  Kimring  Run  and  Apollo  wvlls,  il  may  be 

t„.-.il>le  that  no  poroin  slnituni.  wliicli  could  serve 

■■    wns  pierced  bytliedrill:  this,  us 

'  f.  July  17),  is  the  first  necessary 

^len^c  of  p»g. 

The  Hidgwuy  gas-well  is  locnled  in  n  syiicliiie,  and 

iKii  on  A  subordinate  anticline,  as  has  Iwen  suggested, 

i        .it  a  point  where  there  is  a  certain  regnlar  dip  of 

It  I"^  toward  tlio  west,  on  the  side  of  llie   syii- 

Tt'i-  K'tie  gfis-well^  —  inclu>ling  the  l.nrjie  one 

!i  is  now  supplyins  (he  residents  of  the 

:i     i;4lil   and  fuel,   and   the   fanious    Kane 

-,T  (gas)  well — are  both  in  asyneline,  the  south- 

.  .■-:  dip,  in  the  one  case,  and  the  north-west  dip,  in 

tlie  other  cose,  toward  the  centre  of  llie  basin,  being 

Icjs  than  fifty  feet  jwr  mile;  and  the  south-west  dip 

■''  —  '' •■'   of   the   biisin   ixdng   from   fifteen  to 

I  per  mile.     The   great   McMullen  & 

il,  commonly  known   as   the    'Mullen 

snorter,    if  uol  in  iJie  vicinity  of  any  anticlioc.     The 

gu<-s.vid  at  this  well  is  nearly  horizontal,  having  a 

Ldip  of  about  eleven  feet  only  in  a  ilirection  S.  15°  W. 

The  gas-wells  found  in  the  vicinity  of  the  city  of 

I'""    ■•-  I ''(>d  in  a  region  where  no  anticlines  or 

l>ecn  discovered.    The  dip  of  the  rocl<s 

I  i   the  south-west,  at  the  rate  of   about 

Llwenly  feel  |wr  mile,  from  recent  surveys:  or  from 

I  the  surveys  made  nearly  fifty  years  ago,  by  the  First 

[.geological  survey,  as  pointed  oiil  by  Professor  Lesley, 

[the  average  dip  was  estimated  to  l>e  fourteen  feel  per 

mile.     Gas-wells  have  l>een  drilled  in  the  vicinity  of 

Fredonia,  New  Yorit,  one  as  early  as  1821.     Gas  is 

•till  obtained  here;  and,  as  far  as  the  structure  has 

[been  made  out,  no  anticlines  exist  in  the  vicinity  of 

I  the  Frcdonia  wells. 

While  tJiese  few  facts  would  seem  to  be  enough  to 
show  that  all  gas-wells,  either  in  the  vicinity  of  pro- 
ductive oil  territory,  or  at  considerable  distances  re- 
moved therefrom,  are  not  necessarily  iu  the  vicinity 
of  anticlines,  many  instances  miglit  be  cited,  partic- 
ularly in  the  gas  regions  recently  develope«l  in  Penn- 
sylvania, to  snow  that  some  of  the  lari;esl  and  most 
■:ve  wells  are  either  on  or  in  the  vicinity  of 
>  crests.  I  am  free  to  admit,  as  I  have 
..,-:.  d'jne,  that  the  position  of  anticlines  and  syn- 
clines  have  an  important  bearing  ui>on  the  location 
of  profitable  gos-wells;  but  I  cannot  believe  that,  in 
1  view  of  our  present  knowledge,  the  •  anticlinal  theory' 
I*  sMlfirlont  to  account  for  all  occurrences  of  natural 
As  to  wbelher  il  will  be  p<is.«ible  for  f.tcts  still 
be  reconled  to  give  any  geologist  an  adequate 
lit  for  the  formulation  of  an  ullimatn  theory,  we 
'  must  await  lb«  results  of  Mr.  Carll's  present  inve.tti- 

'  gKtiun.  CUAS.    A.    A.'<HUUBMEK, 

GeoluiiUt  in  charye  Pemi.  »iut. 
n  Walnut  StreeL,  fhlUilclpbla, 
Aa«.  34. 

Annuaire  giologique  universel. 

The  undersigned  l>eing  mentioned,  under  the  name 
of  Dr.  SreJoniut,  amongst  the  collaborators  in  the 
above-named  work  recently  published  by  Dr.  Dapin- 
ourl  In  Paris,  and  two  articles  on  Sweden  and  Nor- 
way appearing  in  tlio  same,  signed  In  my  name,  of 
which  I  had  no  knowledge  until  after  their  publica- 
tion. I  do  hereby  declare  that  the  said  articles  are  not 
composed  by  me.  Iiut  are  uncritically  compiled  from 
two  pair 
and  arc. 
pain'  ' 
lot: 


*t!\' 


iiled  in  the  years  1874  and  187S, 
:!ly,  now  substantially  antiquated 

,11  llie  authorship  of  which  I  had  noth- 
lu  do.    These  pamphlets,  together  with 

on  the  same  subjuct,  I  have,  at  the  re- 


quest of  a  Swedish  man  of  science,  forwarded  to  Dr. 
Ui^incourt,  empliatically  poiuling  out  the  time  of 
(heir  public4ition ;  and  to  this  my  collaboratorship  in 
the  aoDuai  is  restricted. 

Dn.  F.  SvK.voNics, 

Stale  geologUt. 
s^UMkbolm,  ,Iuly  31. 


Probable  period  of  gestatiou  in  the  'horned 
toad.' 

On  the  15th  of  May  last  I  captured  a  very  flue 
specimen  of  an  adult  female  Phryno.soma  Douglassli. 
The  fact  having  long  Iwen  known  to  me  that  these 
reptiles  are  capable  of  sustaining  prolonged  fasts 
without  any  apparent  Inconvenience,  I  determined 
to  test  the  que.'ition  for  my  own  satisfaction  and  in- 
formation. .\ccordingly,  this  specimen  was  placed 
where  it  was  impossible  for  It  to  secure  any  food. 
One  month  after  its  incarceration  it  was  taken  out  to 
be  examined.  No  particular  change  was  noticeable; 
the  barest  traces  ol  emaciation  could  be  seen  in  the 
limbs;  but  the  creature  upon  being  tensed  puffed  it- 
self up,  as  they  do,  and  made  short  leaps  with  open 
mouth  at  my  finger.  It  also  ran  nimbly  about  my 
study. 

Il  was  replaced  in  its  limited  quarters,  and  an- 
other month  passed  by  without  its  having  taken  a 
particle  of  nutriment.  Its  eyes  now  had  a  slight 
sunken  appearance,  and  some  shrinkage  of  the  limbs 
could  be  detected.  I  dipped  it  in  water  for  a  moment, 
and  once  more  introduced  it  to  its  narrow  prison. 
At  this  stage  of  the  proceedings  my  chief  surprise 
arose  from  the  fact  that  the  hotly  of  the  animal  still 
retained  its  rotund  contour,  and  was,  if  any  thing, 
plumper  than  at  the  time  of  the  inauguration  of  the 
experiment 

Upon  this  date  it  had  passed  no  excroinentlliouB 
matter  for  nearly  three  weeks. 

My  surprise  was  great,  when,  in  looking  Into  the 
box  on  the  afternoon  of  the  lUth  of  the  present 
month,  to  find  strewed  about  the  bottom  of  il  no  less 
than  seven  newly-born  young.  These  were  all  dead, 
and  enveloped  in  their  membnines,  which  latter  also 
enclosed  a  bright  yellow  yelk  about  as  large  as  a 
small  pea.  At  the  lime,  circumstances  prevented  me 
from  making  any  further  examination;  but,  two 
hours  later,  my  astonishment  was  at  Its  pitch,  when 
1  found  fourteen  more  young  had  come  to  light. 
Two  of  these  were  without  the  membranes  and  yelk, 
but  every  one  of  the  twenty-one  was  dead. 

Upon  examining  llie  mother,  it  was  at  once  evi- 
dent that  her  labor  had  not  terminated;  and,  indeed, 
within  the  next  ten  minutes  she  was  delivered  of 
three  more  young  ones.  These  were  all  born  tail 
first:  two  of  them  were  living,  and  liad  to  l>e  simply 
freed  from  their  enveloi)es,  the  yelks  having  been 
absorbed.  The  remaining  one  was  like  the  majority 
of  the  others,  and  lived  but  a  moment  or  two. 

As  I  write  these  lines  I  have  before  me  twenty- 
two  of  the  young  in  alcohol,  two  live  and  acti%'c 
little  fellows  of  the  same  brood,  and  the  mother-liz- 
ard, who,  though  she  has  lost  much  of  her  original 
activity  and  flesh  during  her  three  monlha'  test,  looks 
for  all  the  world  as  fully  capable  of  enduring  many 
more  days  of  il. 

Taking  all  the  circumstances  I  have  related  into 
consideration,  I  believe  il  will  be  found  that  about 
one  hundred  days  is  the  period  of  gestation  of  this 
viviparous  reptile, 

Il  will  be  of  interest  to  state,  in  the  present  con- 
nection, that  other  lizards  endure  these  fasts  as  well 
a«  Pbrynoioma;  for  I  have  a  large  Sceloporus,  uu- 
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ilergoiDg  the  test,  thai  has  suffered  hut  very  little. 

not  having  partaken  of  any  food  whatever  for  over 

a  nioDlh. 
I  had  a  live  Sceloporus  consobrinus  about  my  room 

here  nearly  two  months,  but  one  day  it  was  missed, 
ud  ten  days  afterwards  it  was  found  in  a  darl<  cor- 
er.    Nothing  remained  of  it  hut  the  ^kiu,  enclosing 

>  perfect  skeleton  and  seven  eggs.    The'^e  latlcr  had 

firm  white  shells,  and  were  each  of  an  ellipticul  form. 

R.  W.  Shufeldt. 

Fori  WInrots,  N.  Mivc..  Aug.  U. 

Color  and  other  associations. 

In  the  matter  of  color  association  with  months,  I 
have  a  relative  who  associates  .lune  and  green,  Octo- 
ber and  light  crimson,  December  and  blue. 

I  have  strong  color  association  with  certain  names; 
for  example,  — 


Henry,  Uenrietta 

=  grass-grccn. 
=  dark  green. 

Sophia, 

Louise, 

=  violeL 

Charlotte, 

~  deep  purple. 

Alice, 

=  black  and  gold. 

Francis, 

-  while  and  gold. 

Emily, 

=  primrose-yellow. 

Susan, 

=  pale  blue. 

Lucy, 

=  clear  blue. 

Anna, 

=  gold  color. 

Caroline, 

—  Naples-yellow. 

Agnes, 

—  pearl  gray. 

Frances, 

=  pale  fawti. 

Lydia, 

=  u  gay  plaid,  pink  and 

green  prcdomiuanl. 

Some  of  these,  I  suspect,  are  caused  by  the  vowel 
in  the  name  of  the  color  and  the  proper  name  being 
th(!  same.  Lydia,  perhaps,  may  wear  tlie  dress  of 
the  first  owner  of  the  name  1  ever  saw.  Tlie  others 
I  cannot  account  for. 

The  months  stand  in  a  circle:  Uecemljcr,  January, 
and  February  grouped  close  together  on  the  upper,  or 
right  hand;  March  and  April  curve  around;  May  has 
alittle  more  room;  June,  July,  August,  and  Septem- 
ber are  wider  apart;  October  and  November  corre- 
spond to  March  and  April  on  the  other  side.  Tlie 
winter  months  are  in  the  shade;  the  summer  ones  in 
a  strong  light.  F.  M.  Slack. 


THE  LICK  OBSERVATORY. 

To  Gertnan  parents  in  Lebanon  county, 
Penn.,  in  the  year  1796,  was  born  a  son,  who 
received  the  name  Jaraea  Liek.  As  a  Iwy,  he 
learned  the  jiiano-maker's  trade  in  Philadelphia, 
where,  in  youth  and  early  niimhood,  he  led  a 
varied  life,  engaging  in  divers  occupations, 
from  the  making  and  selling  of  furniture  and 
pianos,  to  the  managing  of  a  theatre.  When 
about  Ihirty-flve  years  old,  he  went  to  South 
America,  where  he  resided  chiefly  at  Bucuos 
Aires,  acquiring  property  to  the  extent  of  about 
forty-five  thousand  dollars,  with  which  sura, 
in  1H47,  lie  emigrated  to  the  site  of  the  present 
San  I'Yancisco,  and  invested  it  in  real  estate. 
In  a  quarter  of  a  century  he  found  himself 
worth  a  fortune  nearly  one  hundred  times  as 


groat,  which,  by  the  execution  ol  a 
trust,  he  placed  under  the  control  of  ■ 
of  trustees,  of  which  Mr.  Richard  S.  t'lojii  .> 
now  the  president. 

Mr.  Lick  died  at  the  age  of  o 
His  chief  scientific  bequest  waa    ' 
seven  hundred  thousand  dollars,  for  itie  erw 
tiou  of  a  great  observatory  at  a  mountain  A^ 
vntion.     He  was  anxious  to  secure  UK- 
elevation   consistent  with  ready  aeces.- 

and  Lake  Tahoe,  nearly  eight  tliousand  fe<l 
above  sea-level,  was  about  the  first  site  wiiidi 
came  prominently  to  his  notice.     The  proposwl 
locality  was  visited,  invesligatcil,  and  rii^   '   ' 
and  llic  site  of  Mount  Saint  Ilelenii.  ;i 
nence  much  nearer  San  Francisco,  wa- 
by  Mr.  J^ick  in  person.      Early  in   1>T 
Thomas  E.  Eraser  suggested  Mount  Ilamdioii. 
in  the  county  of  Santa  Clara,  as  a  desir-nble 
site;  and,  on  his  recominend.ition,  Mr.  Lick 
decided  upon  this  eminence  for  the  permanetil 
location   of  the    great   observatorj'.      Momil 
Hamilton  is  situate  in  the  Pacific  coa9t-r>n/. 
about  fifty  miles  south-east  of  San  Fm; 
and  thirteen  miles  in  a  direct  line  fl'oiu  .^im 
Jo8<5,  the  nearest  city.     A  telephone-line,  awl 
an  excellent  mountain  road,  now  connect  tbo 
two. 

Mount  Hamilton  has  a  treble-pointed  sum- 
mit, about  forty-five   hundrwl  feet  high ;  and 
no  mountain  within  a  radius  of  one  hundred 
miles  approaches  tliis  elevation.     The  two  ei- 
tremc  peaks  of  the  general  summit  arc  near!) 
a  mile  distant  from  each  other,  in    :»    nf>i!l. 
east,  south-west  direction.     The  si 
jjoak  is  bare  of  all  woody  growth,  .-i..-.  ,v:, ... 
converge  to  form  an  angle  slightly  acute.    Al- 
though about  a  hundred  and  twenty-fivr  <}■■■' 
lower  than  the  northern  summit,  this  p' 
chosen  by  the  trustees  for  the  location  oi  Ui' 
observatory,  on  the  advice  of  Professor  New- 
comb  and  Mr.  Burnham  ;  as  it  present' 
greater   advantage   in   point   of  acces-; 
configuration,  and  a  minimum  of  obsi 
to  the  view  .south,  east,  and  west.     'l"l 
work  was  to  cut  down  this  apex  ;  and  at  •  u 
fort_v-five  thousand  tons  of  rocks  were  reiTi"\'-i. 
leaving  an  irregularly  oval  plateau,  al)OUt  four 
hundred  and  fifty  feet  in  length,  and  with  an 
extreme  breadth  of   about  two   hundred  antl 
twenty-five  feet.     The  lands  about  the  moun- 
tain, which  are  set  aside  for  observatory  pur- 
poses, comprise  n  government   reservation  of 
about  fifteen  huudred  acres,  to  which  the  trus- 
tees have  added  a  hundred  and  sixty  acres  br 
purchase. 

The  first  astronomer  who  visited  the  site  of 
the  projected  observatory  was  Mr.  Sherburue 
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W.   Burnliam.  who  in    the   autumn   of   1K79, 

,on  the  reuommendation  of  Professor  Holdeu 

md  Professor  Newcomb,  was  invited  by  the 

^ick  trustees  to  make  a  systematic  study  of 

Jibe  suitableness  of  the  atmospheric  conditions 

for  observational  research.    In  October  he  was 

joined  by  Professor  Xewcomb,  who  remained 

P-«  few  days  ui)on  the  summit,  to  advise  with 

»rd  to  the  proper  location  of  the  buildings 

tnd  instruments.     Mr.  Burnhara  devoted  two 

lonths'    time   to   the   measurement  of   close 

louble  stars.     During  the  i)eriod,  Aug.  17  to 

[)ct.  16  inclusive,  he  found, — 

First-cliua  night*,  42;  medium  nights,  7;  cloudy 
knd  foggy  nights,  11. 


The  summer  of  1«81  market!  great  progress. 
The  transit  of  Mercury  in  the  latter  part  of 
that  year  was  observed  with  the  twelve-inch 
equatorial  and  the  four-inch  meridian  transit  in- 
strument in  their  permanent  quarters,  Professor 
Holden  and  Mr.  Burnham  securing  complete 
scries  of  satisfactory  contact-observations. 
During  the  period  Oct.  20  to  Nov.  9,  Professor 
Holden  found  fourteen  nights  which  were  per- 
fectly' clear,  with  at  least  average  conditions 
of  viuion  ;  and  one  of  them  was  exceptionally 
fine.' 

In  the  summer  of  1882  the  results  achieved 
on  the  mountain  were  even  more  important 
than  during  the  year  previous.     The  construc- 


FlO.  1.  —  TlIK    I.ICK    onSRRVATnnY.      DIHTANT    VISW    rBMH    TBB    MOUTa-BAST. 


There  was  not  in  tiie  whole  time  a  single 

jr  night  when  it  was  clear. 

In  the  spring  of  1880  Capt.  Floyd  spent  sev- 

jral  weeks   in   Washington,  accompanied   by 

Mr.  Frascr,  whom  the  trustees  liad  apix>inted 

jperintcndent  of  construction  of  the  observa- 

>rj.     There  they  were  in  daily  consultation 

Professor  Newcomb,  Professor  Holden, 

other   astronomers,    with    regard   to   the 

Tuns  of  conslnjction  on  tlie  mountain,  and  the 

Inul  instrumental  equipment  of  the  institution. 

'nder  tiieir  dii-ection,  the  architect's  plans  for 

lliu  main  building  were  prepared  at  this  time, 

id   the   work   of  construction    was   at  once 


tion  of  the  main  luiilditig  w.is  rapidly  carried 
forwai-d,  and  the  problem  of  water-supply*  for 
all  future  purposes  was  shown  to  be  effectively 
solved.  Springs  of  excellent  water  had  been 
discovered  .about  four  hundred  feet  below  the 
summit,  and  a  reservoir  large  enough  to  hold 
eighty-five  thousand  gallons  was  built  on  the 
apex  of  the  middle  peak.  A  year  later,  tlie 
trustees  took  the  additional  precaution  of  i)ro- 
viding  a  second  reservoir  of  nearly  seventy 
thousand  gallons  capacity,  in  which  the  rains 
are  collected  from  the  slate  roofs  on  Observa- 

*  It  U  to  be  rrmcmlH'rcd  thai  tliU  wui  nt  Ibe  liemaou  of  tiiv 
y««r  wlien  tlie  thaoKi-  from  Ibe  oiimmcr  to  ihp  rulny  nfjuun  wa« 
Iropcnrllne,  and  wb>.-u  \Uv  Incquxlity  of  tbv  tompointan*  bolwvvu 
the  diiy  Kill]  Ihi'  iii^hl  Wfu  Aotncthini;  ornr  thf!  tnaxltuum. 
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tory  peak,  and  stored  for  use  at  the  houses  and 
stables  just  below. 

As  Mr.  Lick  gave  specific  direction  that  the 
income  from  his  endowment  of  the  observatory 
should  be  made  '  useful  in  promoting  science,' 
his  trustees  wisely  made  thorough  provision  for 
observing  the  transit  of  Venus  of  1882.  A 
l)hotoheliograph,  for  obtaining  very  accurate 
pictures  of  the  sun,  was  added  to  the  perma- 
nent equipment  of  the  obscrvator}-,  for  the 

purpose    of   co- 
operating with 
\  -        V  the  Ameri- 

can transit- 


clear  with  exceptionally  fine  oonditions  of 
vision.  The  solar  eclipse  of  the  16th  March, 
1885,  was  also  photographed  at  the  observa- 
tory, under  very  favorable  atmospheric  con- 
ditions. 

The  illustration  of  the  ground-plan  of  Ob- 
servatory' i>eak  shows  the  exact  location  of  all 
the  buildings  on  the  main  plateau,  and  the  ar- 
rangements of  the  rooms  of  the  principal  edifice. 
This  is  mostly  a  single  story  high ;  and  like  all 
the  other  buildings  containing  instruments, 
and  tlie  dwelling-house  also,  is  fire-proof  in 
construction.  The  interior  finish  of  the  main 
building  is  of  sui>erior  quality  throughout :  the 
hall,  about  two  hundred  feet  in  length,  withiU 
floor  and  wainscot  of  marble,  affords  an  excel- 
lent space  for  optical  experiments.  The  dia- 
gram shows  also  the  position  at  the  ex- 
treme south  end  of  the  plateau,  which 
will  ultimately  be  occupied  bj 
the  great  telescope. 

Among  the  principal 
instmments  of  theob- 
servatoiy  is  the  Bep- 
sold  meridian- 
circle.   Its  ob- 
ject-glaasM 
aresix-and- 
one-duid 
indies 


Fio.  2.  —  Lick  obkervatoiiv.    Okound  plan  and  sumkit  flatcau. 


of- Venus  commission.  The  president  of  the 
trustees  invited  Professor  Todd  to  direct  the 
observations  on  Mount  Hamilton ;  and  the  ex- 
cellence of  the  photographs  obtained  by  the 
expedition  is  largely  due  to  the  wide  experi- 
ence of  his  photographer-in-chicf,  Mr.  LovcU  of 
Amherst.  The  work  of  the  expedition  has  been 
fully  described  in  Science,  vol.  i.  p.  1)1 ;  and  the 
results  obtained  from  these  photographs  have 
been  incorporated  with  tliose  secured  under  the 
immediate  direction  of  the  American  commis- 
sion. The  ijeriod  of  residence  of  the  party  on 
the  mountain  (Nov.  21  to  Dec.  21)  included 
four  nights  totally  cloudy,  fourteen  partly 
cloudy,  six  clear  with  good  seeing,  and  seven 


in  diameter,  and  were  made  by  the  Clarks.  A 
house  of  unusual  construction  and  proportions 
(at  the  left  of  the  square  tower  in  the  centre  of 
the  '  near  view,'  fig.  3)  has  been  built  to  shelter 
this  instrument.  The  building  is  forty-thrpe 
feet  by  fort^'-flvo,  with  an  offlce-wing  adjoin- 
ing. It  has  double  walls,  the  interior  of  wood, 
and  the  exterior  of  iron,  with  abundant  space 
between  for  ready  access  to  any  part ;  and  the 
arrangements  for  securing  the  same  temiKra- 
ture  within  as  without  are  perfect.  The  shut- 
ters closing  the  observing-slit  are  of  a  novel 
pattern,  the  device  of  Mr.  Fraser.  The  interior 
of  the  observing-room  is  of  California  red-wood 
with  a  high  finish.    At  the  right,  in  the  illnstr.t- 
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pof  this  interior  (fig.  4),  is  Mliown  a  eovored 
ingc  on  rails,  which  seni-s  the  purpose  of 
'lional  protection  to  the  instrument  when 
>ia  use. 

At  the  centre  of  tlie  ■  near  view'  f^fig.  .S),  is 

ihowu  tlie  pennancnt  dwelling  for  tlie  director 

i>l'  the  obser\-atorv  and  his  colleagues.     It  is 

Jiiilt  of  brick,  just  below  the  obsei'vatory  pln- 

jleau,  and  faces  the  north-east,  with  a  frontage 

jf  Oft}-  fi-ct.     It  contains  Ihirlv  rooms,  and  cx- 

Itt-nds  toward  the  tnoiintain  to  a  depth  of  sixty 

fert ;  and  a  short  bridge  from  the  third  story 

lofthe  house  lands  on  the  summit  plateau,  near 

|tho  entrance  to  the  meridian-circle  room. 

It  will  be  seen  that  the  observatory  is  al- 


outfit  of  lathes  and  tools  ;  and  an  astronomical 
library  containing  a  choice  selection  of  works 
of  an  exclusively  technical  char.icter.  This 
latter  has  already  necessitated  an  ex|)ense  of 
about  five  thousand  dollars. 

Popular  interest  iu  the  observatory  now 
centres  chiefly  in  the  remaining  work  of  the 
trustees,  which  is  threefold,  —  the  making  of 
the  object-glass  of  the  great  telescope ;  the 
construction  of  the  mounting  or  mechanical 
portions  of  this  instrument ;  and  the  building 
of  the  enormous  dome,  which  will  be  required 
to  cover  the  telescope,  and  permit  its  most  nn- 
constraincd  use.  Upon  the  construction  of  the 
dome  and  the  mounting,  tlie  future  usefulness 
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Pr«>ndy  in  n  |)Osition,  so  far  as  the  outQt  of  the 

itncnt  is  concerned,  to  proceed  at  once 

I  onomical  research.     In  addition  to  the 

kinsmiments  alrc.idy  mentioned,  its  e(|uipraent 

i-onsists  of  a  four-inch  transit-instrument   by 

''auth  ;  a  four-inch  comet-seeker  by  Clark  ;  a 

aeasuring-engine  by  Stackpole,  reading  either 

vcLanguIar  or  polar  co-onlinates ;  five  clocks 

liy    Deut,  Frodsham,    Tlohwij,   and    Howard. 

"tjel  four  chronometers  by  Negus ;  a  system  of 

WectTic  connections  involving  all  the  observ- 

ag  and    clock    rooms :    a   six   and   one-third 

'iril  telescope;  a  two-inch  Hepsold 

lo ;  a  workshop,  with  a   complete 


of  the  great  telescope  will  very  largely  dei)end. 
The  contract  for  the  object-glass  —  amount- 
ing to  about  one-half  the  cost  of  the  entire 
telescope  —  was  placed  with  the  Messrs.  Clark 
nearlj-  live  years  ago.  Two  years  later  they 
receivjed  from  the  glass-maker,  Mr.  Fell  of 
Paris,  a  disk  of  flint-glass  of  the  requiretl  per- 
fection, and  thirty-eight  inches  in  diameter. 
This  gliLis  has  already  stood  in  their  workshop 
at  Cambridgeport  nearly  three  j-ears.  and  it 
is  inexpedient  for  them  to  attempt  to  work 
it  to  the  proper  curvatures  until  its  com- 
panion disk  of  crown-glass  is  secured :  in 
fact,   tliese    curvatures    cannot    be    definitely 
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decided  npon  until  both  disks  have  beon 
farefiilly  tested.  Tlie  diMlciillics  wliicli  the 
gtnss-maker  lias  to  encounter  in  obtaining  so 
lar^e  a  disk  of  crown-glass  li.ivc  been  found  to 
Ite  much  greater  than  with  the  flint,  and  fif- 
teen or  twenty  moulds  are  said  to  have  been 
mined  in  tiie  attempt  to  get  them  into  the  re- 
ijuired  disk-form.  It  is  hoped  that  the  glass- 
maker  will  8uecce<l  in  accomplishing  his  task 
during  the  present  season  ;  and,  in  that  event, 
the  great  telescope  can  readil}'  be  completed 
in  \H%1.  Mr.  Lick's  trustees  will  then  trans- 
fer the  establishment  to  the  University  of  Cali- 
fornia, and  the  observatory  will  subsequently 


ing-ycar  may  be  foand  when  the  niaximiiia 
magnifying-power  —  about  thirty-five  hundred 
diameters  —  may  be  advantatr" '  "    •:<! 

on  the  great  telescope.     Tlu'  - 

tance  of  the  moon  would  then   bi  'Ji 

sixty  miles,  but  the  corresponding  .  h- 

tions  of  perfect  vision  can  never  be  uilaiued. 
Making  due  allowance  for  the  unavoidable 
effects  of  the  earth's  .itmosjihere  and  other 
unfavorable  conditions,  the  observer  might 
expect  to  see  the  moon  much  the  same  u  hr 
would  without  the  telescope  if  it  were  only  « 
hundred  miles  away.  If,  at  the  same  time, 
the  moon  happened  to  be  at  its  least  distancr 
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be  conducted  under  the  control  of  the  regents 
of  that  institution. 

An  i nquir^- often  made,  and  a  very  natural 
:in(l  proper  one,  relates  to  the  prospective  ca- 
pabilities of  tliis  enormous  instrument,  when 
mounted  in  so  favoral)le  un  atmosphere,  and 
directed  to  the  moon.  Everj*  astronomer  who 
has  observed  the  heavenly  bodies  from  Mount 
Hamilton  knows  that  the  extraordinary  steadi- 
ness of  the  atmosphere  enables  liim  to  regularlj' 
employ  eye-pieces  on  his  telescope  wfiich  mag- 
nify two  or  tliree  times  as  much  as  those  he 
habitually  uses  for  the  same  kinds  of  work  at 
home.  It  is  thus  not  unreasonable  to  expect 
I'nt  n  few  nights  in  the  course  of  each  observ- 


from  the  eye  of  the  observer,  —  abont  220, OUi' 
miles,  —  and  if  the  object  on  the  moon  wcni 
suitably  illumined  by  the  sun's  light,  it  is  po<- 
sible  that  details  of  its  nature  might  be  sativ 
faclorily  made  out,  even  although  they  wiw 
no  larger  than  some  of  the  larger  fdilin's  on 
the  earth. 


THE  GROWTH  OF  THE  FRENCH  ArAn- 
ESiy.     16S6-ISS5. 

It  is  interesting  to  trace  the  inlliir!. 
which  the  French  institute,  I'luslitut  i/c  I 
as  we  know  it  in  these  daj's,  has  been 
ojied  from  the   French   academy,  I'. I 


EMnEit  4,  1885.] 


SCIENCE. 


191 


[/  .of  the    da^'s   of    Richelieu.      Tlie 

ij  society  entered  with  untliusiosin  upon 

course  marked  out  for  it  h\  the  rcgul.itions 
f  the  founder.     There  was  no  precedent   to 
followed,  no  example  to  be  imitated.     The 
al  academics  in  Italy  may  have  suggested 

me  of  the  statutes.  The  preparation  of  a 
taudard  dictionary,  for  example,  may  have 
een    in    imitation    of   the    dictionary    Delia 

rusca :    hut    at    that    period,    as    now,    the 

rench  liked  to  work  in  accordance  with  their 
wn    ideas   of  good    method.      Uichelicu    re- 

nincd  protector  oi'  the  academy  from   lG3a 
ntil   his   death   in  ir>42;    and  then, 
lot  Cirdinal  Miizarin,  nor  the  prince 
f  Condi',  both  of  whom  were  thought 
if.  but  Sf- 
uier,  al- 
e  a  <1  y     a 

ember  of 

*    Bcade- 


fell  with  it  as  if  it  wore  a  royal  council.  When 
afterwards  revived,  it  was  in  a  hurailintcd  form. 
Two  other  ucadcmies  were  instituted  in 
France  soon  after  the  French  academy,  —  the 
Academy  of  inscriptions  and  belles-lettres,  and 
the  Academy  of  sciences ;  the  tirst-nnmed  in 
16(i3,  and  the  other  in  166G.  There  was  also 
an  Academy  of  painting  founded  in 
1(>4H  ;  but  it  did  not  lake  rank 
with  the  others,  and  was  sub- 
sequently reorganized  as 
the  Academv  of  fine  arts. 
In  the  provinces 


m. 


k»ir. 
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ay,  and  the  chancellor  of  France,  succeeded 
I  the  honor.  When  he  died ,  the  academy,  which 
grown  up  to  the  dignity  projected  for  it  by 
illustrious  founder,  invited  the  king  him- 
[■If  to  become  its  patron  ;  and  the  grand  mon- 
rcb  did  not  hesitate  to  add  this  new  jewel  to 
lis  crown.  lie  gratitied  the  academicians  by 
uiy  tokens  of  royal  favor,  —  for  example, 
Itions  to  court  entertainments,  and  a 
rit  of  forty  fauteuils,  — and  they  flattered 
rith  frequent  acts  of  literary  obsequious- 
To  Louis  XIV.  as  j)rotector  succeeded 
MiiH  X\'.and  Louis  XVI.;  and,  when  the 
loiinrcliy  fell  in  the  revolution,  the  .'n^ademy 


also,  —  at  Aries,  Nismes,  Soissons,  Metz,  and 
elsewhere,  — local  academies,  based  upon  the 
model  of  the  capital,  grew  up,  and  were  (in 
man}'  cases,  if  not  in  all)  afUliated  with  one 
of  the  academies  in  Paris. 

The  Academy  of  inscriptions  and  belles- 
lettres  was  at  first  only  a  section  or  committee 
of  the  French  academy,  — four  of  the  members 
having  been  selected  l\v  the  king  to  decide 
upon  the  proper  forms  to  lie  observed  in  the 
legends  which  should  be  cut  on  medals,  and 
in  the  inscriptions  which  should  be  put  npon 
the  monuments  designed  to  perpetuate  his 
honor.     He  fitly  called  it  '  his  little  academy." 
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Such  atrocious  pomposity  c^n  hartlly  be  con- 
ceived of  in  our  ilsiy  as  cii.-u-acterized  the 
egoism  of  Louis  XIV.  Nevertheless,  bettor 
'things  than  lie  project*!!  cume  from  the  as- 
Bocinlion  wiiich  ho  evoked  for  ihe  piir|K)9e 
of  devising  iMscn[>tions,  mottoes,  and  mediils. 
imd  for  making  suggestions  in  respect  tti  royal 
fCles,  tapestries,  and  0|>eras.  The  simple 
oi'ganizalion  of  166;^  was  revise<l  in  1701  ; 
and  then,  for  a  long  period,  associated  .nnil 
co-operative  learning,  of  a  very  high  order, 
ilistinguished  the  Academy  of  inscriptions. 
The  flrst  volume  of  its  memoirs  appeared  in 
1717;  and  before  the  revolution  forti'-six 
quarto  volumes  had  been  printed,  embodying 
important  historical  and  classical  memoirs. 

The  Academy  of  sciences  was  founde<l  in 
16(16,  and  reorganized  in  109!*.  It  has  a  his- 
tory of  its  own  so  distinct  from  that  of  the 
French  academy,  and  so  illustrious,  that  we 
shall  not  attempt  to  give  it  in  any  subordinate 
paragraph. 

The  tragic  days  of  the  revolution  swept 
good  things  as  well  as  bod  into  the  vortex.  In 
Aagust,  1793.  the  convention  decreed  that 
all  academies  and  literary'  societies  authorized 
(patentfea)  by  the  nation  be  suppressed. 
When  the  reign  of  terror  was  over,  a  reaction 
naturally-  came.  The  leaders  of  public  opinion 
were  ready  to  recognize  the  value  of  organized 
efforts  for  the  promotion  of  knowledge  ;  and 
the  convention,  two  years  after  its  abolition  of 
the  academies,  established  an  InstUut  national 
for  promoting  discoveries,  and  for  advancing 
the  arts  and  sciences.  This  was  in  October, 
1 79.'».  The  new  foundation  was  to  be  com|X)sed 
of  a  hundred  and  forty-four  members  resident 
in  Tans,  and  a  like  number  in  other  parts  of 
France,  together  with  twenty-four  foreign  as- 
sociates. Three  'classes'  were  established. — 
XXxcfirH,  of  mathematical  and  physical  science, 
with  ten  sections,  each  of  which  luid  six  Pari- 
sian and  six  departmental  nicmliers  ;  the  aec- 
ojirf,  of  moral  and  political  sciences,  with  six 
sections  of  the  same  number  of  members  ;  and 
the  Ihirdy  of  literature  and  the  line  .irts,  di- 
vided into  eight  sections,  each  of  sis  Parisian 
and  six  departmental  members.  The  directory 
was  to  nominate  forty-eight  members  from 
Paris ;  thcj-  were  to  select  ninety-six  more ; 
and  this  company  of  one  hundred  and  forty- 
four  were  to  choose  an  equal  number  of  col- 
leagues from  the  departments.  Subsequent 
legislation  matured  the  regidations  of  the 
institute;  but  in  1803,  NaiKjIeon,  then  first 
consul,  gave  them  a  thorough  overhauling. 
For  three  classes,  he  substituted  four.  That 
of  moral  and  political  sciences,  to  which    he 


seemed  to  owe  a  grudge,  w«s  ultolishetl 

old  French  academy,  which  had  nhnost  diMjf- 

peared  in  the  'section  of  grammsir,*  now 

pearod  as  the  secontl  cliiss  of  the  now  ir>«til 

and  the  academy  of  sciences   beiv 

class.     History  and  ancient  litei 

scuting  the  old  academy  of  insci 

the  name  to  the  third  class,  and  in 

that  of  the  line  arts.     Here  sulistantiallv  w«.-r 

the  four  academies  of  the  monarchy  uuileJ  in 

one    bond.     The   second    class,    represeniiuj; 

the  Acadihnie  fran^aiae,  was  restricted  to  f« 

chairs  ;  and  twelve  pf  the  occupants  might 

chosen  from  the  other  classes  of  the  institi 

The  reaction  went  still  farther,  on  the  res- 
toration of  royalty.  In  18lti  the  Freoch 
academy-,  which  had  been  suppressed,  tbea 
barely  recognize<l  as  a  gramm-Htical  » 
aftcrwanls  allowed  the  sccf^nd  j)lace  among 
classes  of  the  institute,  was  now  reinslu 
its  true  position,  and  recalled  by  its  ori^ 
and  honored  name.  The  institute,  reads  the 
new  decree,  shall  consist  of  four  academics, 
named  as  follows,  and  in  the  order  of  their 
foundation, —  the  French  academy,  the  acad- 
em3'  royal  of  inscriptions  and  bcUcs-lottiw, 
the  academ}'  royal  of  sciences,  and  the  ac»d- 
cmj-  royal  of  line  arts.  Members  of  tny 
academy  arc  eligible  to  the  three  others.  Tb« 
French  acadcmj-  resumes  its  former  stjitutes. 
It    was    not    until    sixteen    years    later, 

1832,  that  the  academy  of  moral  and  polil  

sciences  was  reinstated  under  the  ministrj*  of 
Guizot.  The  second  empire  modifie<l  in  ""Onii-- 
details  the  regulations  of  the  Institut ;  snfi 
the  new  republic  in  1872  removed  these  im- 
perial modifications,  and  restored  the  fonnfr 
statutes,  under  which  the  institute  of  Franw 
is  now  organized  with  its  five  ac;ulcmies. 

We  have  thus  tracetl  in  outline  the  growtii 
of  the  French  academy  during  two  centuriw 
and  a  half.  A  private  elid)  employs  such  ex- 
cellent methods  of  associated  criticism,  that  it 
is  recognizcil  b^-  the  state,  and  made  an  im- 
portant public  agency  for  the  ])romolion  tC 
letters.  Kindred  associations  arc  formed 
its  model.  It  grows  so  steadily  in  imporui 
that  at  length  three  kings  successively  a^uffic 
its  jirotection.  When  the  crown  falls  In  lie 
days  of  .inarchy,  the  academy  and  its  siatcn 
are  suppressed.  As  oi-der  is  i-estored  to  ^ 
state,  the  institute  of  France  rises  from  lli» 
ashes,  hiding  in  its  organization  the  foist 
remembrance  of  the  acaileni}-.  Presently  th* 
old  organization  is  distinctly  recognized, 
without  its  name  and  without  the  preced( 
which  is  its  birthright.  The  next  step  ii 
re-establish  it,  with  its  earliest  dcsignatioi 
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first  in  the  group  of  five  acadoniies.  by  which. 

Imder  the  name  of  the  Iiistitut,  the  iicople  of 
France  provide  for  the  preservation  and  im- 
>rovenient  of  their  language,  for  tiie  promotion 
»f  historj-,  for  the  advancement  of  science,  for 
he  encouragement  of  art,  and  for  the  estal> 


k 


THE  SOCIETY  FOR    THE  PROMOTION 
OF  AGRICULTURAL  SCIENCE. 


Tbb  sixth  annual  niocthig  of  this  society  at  Ann 

Arbor,  Aug.  lifl,  may  fairly  be  said  to  have  been  the 

best  of  the  iiunil>er,  whether  as  regaixls  the  atteuil- 

ance  of  members  and  others,  the  number  and  char- 

.      acter  of  the  papers  read,  or  the  general  Interest  and 

^K>rofit  of  the  discussions. 

^H  The  meeting  was  opened  on  Tuesday  morning  by 
^H^  paper  from  Mr.  J.  J.  Thomas  of  New  York,  upon 
^BXhe  influence  of  locality  upon  varieties  of  fruit,' 
^^In  which  the  author  opposed  the  opinion  which  has 
been  advanced  by  eminent  pomologists,  that  varie- 
ties of  fruit  raised  on  our  own  soil  and  in  our  own 
localities  are,  on  that  account,  better  suite<l  to  this 
M>untry.  As  regards  pears,  fully  half  our  T>\rletics 
re  of  foreign  origin;  and  very  many  of  these  are 
long  our  most  esteemed  varieties,  notably  the 
licit,  and  can  hardly  be  equalle<I  by  the  same 
tumber  of  native  varieties.  In  the  case  of  the  apple, 
rblle  many  good  varieties  are  of  foreign  origin,  this 
has  been  so  e.xtensively  and  successfully  culll- 
in  America  that  our  best  varieties  liave  come 
^  those  of  native  origin.  At  the  same  time, 
aost  of  the  esteemed  western  and  southern  varieties 
of  eastern  origin.  The  apple  is  very  susceptible 
influences  of  locality  during  the  growth  and  ripon- 
Dg  of  the  fruit;  and  this  fact,  rather  than  any  dif- 
erences  due  to  origin,  accounts  for  the  preference 
Shown  for  different  varieties  in  different  regions. 

In  the  discussion  following  the  paper,  attention 
was  called  by  Dr.  E.  I/.  Sturtevant  to  what  appears 
to  be  the  fact,  that  well-ripened  specimens  of  any 

Kruit  are  of  the  highest  flavor  in  the  most  northern 
Dcallties,  while  the  size  and  appimrancc  usually  im- 
irove  as  one  goes  southward ;  and  he  suggeste<l  as 
A   possible   explanation   the  inlluence  of   aotinisni. 
during  the  growing   season,   plants    receive    more 
buurs  of  sunlight  in  northern  than  in  southern  local- 
ities; and  it  is  possible  that  this  has  something  to  do 
rith  their  hi;;her  Havor.    The  subject  Is  an  Impor- 
nt  one  for  investigation.     He  also  described  a  sim- 
it«  and    Inexp««n8ive    apparatus    for   automatically 
cording  the  number  of  hours  of  sunlight  daily, 
rlthout   reference   to   Intensity.     This   apparatus  Is 
Dw  In  n»e  at  the  N.  Y.  experiment  station ;  and  the 
.  .S,  sign.tl  service  is  considering  Us  introduction  at  a 
ktumlier  of  stations,  in  the  hope  that  a  record  of  the 
Ronrs  of  iuiillglit  may  at  least  show  whether  it  is 
»lrablc  to  attjick  the  iniich  more  diflicull  problem 
of  measuring  tin  actinic  inlensity. 
J'rof.  \V.  .T.  Kciil  I'ntiririned  Dr.  Sturtevant'i  state- 


ment as  l«  the  flavor  of  fruit  from  northern  and 
southern  localities  as  regards  Michigan  fruits.  Mr. 
Crozier  instanced  an  cxijeriment  in  which  flowers 
from  the  same  seed  grown  in  Paris  ami  in  Upsala 
were  much  brighter  colored  In  the  more  norlhern 
locality.  Prof.  I.  P.  Roberts  called  attention  to  the 
fact,  that  ttie  soil  has  also  much  to  do  with  the  flavor 
of  apples,  stating  that  about  Ithaca,  N.Y.,  the  best 
apples  were  grown  on  a  clay  soil  and  in  elevateil 
localities. 

Kolloniiig  Mr.  Thomas's  paper  were  two  by  Dr.  E. 
L.  Sturtevant  of  New  York,  upon  the  'dandelion' 
and  '  lettuce.'  These  papers  were  in  support  of  the 
hypothesis  that  the  form-species  of  cultivated  plants 
are  not  originated  by  culture,  but  are  really  selections 
from  wild  types.  Thus  in  Vilmorin,  Andrlcux  et  Cle's 
seed-catalogue,  three  distinct  varieties  of  dandelion 
are  figured.  Upon  the  grounds  of  the  N.  Y.  experi- 
ment station,  there  are  to  be  found  growing  wild, 
under  conditions  which  seemingly  preclude  the  pos- 
sibility of  their  being  escapes  from  cultivation,  dan- 
delions corresponding  very  closely  to  these  three 
varieties.  Mortjover,  two  of  these  three  varieties  are 
figured  respectively  by  Anton  Pinaeus  in  1501,  and 
by  Dodonaeus  in  1010. 

If  it  be  granted,  upon  this  evidence,  that  the  culti- 
vated varieties  of  dandelion  are  simply  selections 
from  wild  types,  "it  may  be  legitimately  questioned 
whether  other  of  our  cultivated  form-species  in  other 
plants  are  not  likewise  of  natural  origin.  A  careful 
investigation  into  the  history  of  the  origin  of  our 
cultivated  varieties,  fully  justifies  the  statement  that 
I  have  as  yet  secured  no  data  which  justify  tlie  belief 
that  form-species  in  culture  are  other  than  of  natural 
origin;  and  I  have  secured  much  evidence  in  favor 
of  the  view  that  form-species  are  introductions  from 
natural  variations." 

The  paper  upon  lettuce  is  in  further  conflnnation 
of  this  hypothesis.  It  should  be  said,  however,  that 
the  author  expressly  recognizes  the  fact  that  much 
further  study  Is  necessary  before  so  radical  a  belief 
can  receive  countenance. 

In  the  ensuing  discussion,  Professor  Bailey  called 
attention  to  the  fact  that  variable  wild  plants  are 
those  most  likely  to  be  selected  for  Improvement,  as 
to  a  certain  extent  sustaining  the  hypothesis  ad- 
v.-uiced  in  the  papers. 

The  afternoon  session  was  opened  l»y  a  paper  upon 
'  The  demands  made  by  agriculture  upon  the  science 
of  botany,'  by  Prof.  C.  E.  Bessey  of  Nebraska.  The 
paper  was  devoted  to  the  subject  of  the  teaching  of 
botany  in  colleges;  and  the  writer  made  an  earnest 
plea  for  the  more  extensive  and  thorough  stxnly  of 
this  science,  classifying  the  demands  made  upon  it 
by  agriculture  under  three  heads:  First,  a  nomen- 
clature ami  classification  of  the  plants  of  the  farm, 
cultivated  as  well  as  wild.  Second,  a  bctl-er  knowl- 
edge of  tiie  physiology  of  plants,  including  such  sub- 
jects a.4  growth  and  nutrition,  ferlilizatioii,  heredity, 
and  the  physiology  of  cultivation  and  improvement. 
Third,  a  better  knowledge  of  the  pathology  of  plants, 
particularly  of  that  ill-defined  state  known  as  'low- 
ered vitality.' 
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Several  speakers  following  Professor  Bessey,  com- 
mended the  sentiments  of  bis  paper,  and  deprecated 
the  undue  attention  given  to  systematic  botany  in 
many  cases,  where  the  chief  end  of  the  study  seems 
to  be  to  enable  the  student  to  And  out  the  technical 
name  of  the  plant. 

A  paper  by  Prof.  T.  J.  Burrill  of  Illinois,  upon 
'  An  experiment  in  silk-culture,'  came  next  upon  the 
programme.  The  experiment  was  but  very  partially 
successful  as  regards  the  production  of  silk,  the  larger 
part  uf  the  worms  dying  of  a  contagious  disease  at 
about  the  time  when  they  shonld  have  formed  co- 
coons. The  investigation  of  this  disease  formed  the 
main  subject  of  the  pai>er.  The  disease  was  identi- 
fied by  the  author,  and  by  Professor  Forbes,  with  the 
flacherie  of  Pasteur,  and  was  plainly  not  the  disease 
which  he  describes  under  the  name  pebrine.  It  also  ap- 
pears to  be  identical  with  a  disease  which  has  lately 
proved  very  fatal  to  the  larvae  of  the  cabbage  butterfly. 

The  writer  was  not  aware  that  any  one  had  previ- 
ously positively  determined  the  existence  of  true 
Aacherie,  or  of  pfbrine  in  America;  but,  if  the  con- 
clusions of  his  paper  were  correct,  the  former,  at 
least,  has,  in  all  probability,  long  existed  here  un- 
recognized. 

Ill  remarking  upon  the  above  papers.  Prof.  C.  V. 
Riley  claimed  that  both  these  diseases  of  the  silk- 
worm had  been  recognized  by  entomologists  in  this 
country,  though  they  had  not  been  able  to  give  the 
disease  that  careful  microscopical  and  bacteriological 
study  which  Professors  Burrill  and  Forbes  had  done. 
He  also  stated  his  belief  that  the  germs  of  Jlacherle 
are  omnipresent,  and  that  the  disease  may  be  in- 
duced at  any  lime  by  unsanitary  conditions. 

A  pai>er  followed  by  Major  Ilenry  E.  Alvord  of 
New  Vork,  upon  '  Teleraetric  aid  to  meteorological 
records,'  describing  briefly  an  apparatus  made  by  the 
Teletherinomcter  company  of  New-York  city,  by 
which  a  continuous  record  of  temperature  can  be 
obtained  at  any  reasonable  distance  from  tlie  place 
of  observation,  and  with  very  little  trouble.  The  re- 
sults of  about  six  months'  comparison  of  one  of 
these  instruments,  with  thirteen  daily  readings  of  a 
standard  mercurial  thermometer,  showed  a  toler- 
ably close  agreement  between  the  two.  The  tele- 
thermometer  was  slightly  tardy  in  its  changes,  and 
usually  failed  markedly  to  reach  the  minimum  daily 
temperature,  and  frequently  fell  a  little  short  of  the 
maximum.  The  author  considered  it  —  though  by 
no  means  perfect  —  to  be  the  best  aid  yet  found  for 
recording  atmospheric  temperatures  in  connection 
with  agricultural  studies. 

The  next  paper  was  by  Prof.  H.  P.  Armsby  of  Wis- 
consin, upon  '  The  creaming  of  milk  by  the  Cooley 
system.'  It  was  chiefly  statistical,  giving  the  results  of 
some  two  hundred  and  fifty  exi>erimcnts  in  creaming 
tlie  milk  of  single  cans  by  this  system;  and  showing 
that  in  eleven  hours  90-99  per  cent  of  the  fat  of  the  milk 
was  recovered  in  the  cream,  as  against  75-80  per  cent  In 
some  recently  reported  Gcnnau  experiments  in  which 
tiic  temperature  of  the  water  surrounding  the  cans  of 
milk  was  much  higher.  The  experiments  furnished 
also  some  hints  as  to  further  investigations  ui>on  the 


influence  of  small  rarlations  of  temperatnre  upon  the 
process,  but  no  definite  conclusions. 

A  paper  by  Prof.  6.  C.  Caldwell  of  New  York,  upon 
'  The  lactobutyrometer,'  consisted  chiefly  of  a  revie* 
of  the  tests  of  this  Instrument  on  record;  but  con- 
tained also  some  experiments  as  to  the  cause  of  the 
failure  of  the  process  in  certain  cases  to  extract  even 
approximately  all  the  fat  from  milk,  particularly  thit 
from  highly-fed  cows.  The  author  concludes  tbit 
his  experiments  are  at  least  not  inconsistent  with 
the  belief  that  either  an  albuminous  envelope,  or  book 
sort  of  an  accumulation  of  albuminoid  matter  about 
the  fat  globules,  gives  rise  to  the  difllculty. 

A  brief  report  by  Prof.  W.  J.  Beal,  upon  the  prog- 
ress of  experiments  on  the  vitality  of  buried  seedi, 
and  a  short  account  by  Prof.  C.  V.  Riley  of  a  new 
remedy  for  locusts,  which  has  been  successfully  used 
In  California,  and  the  reading  by  title  of  a  paper  by 
Prof.  £.  W.  Ililgard  "  On  some  redeeming  traits  of 
'  alkali '  soils,"  closed  the  reading  of  papers. 

At  the  business  meeting,  the  following  officers  were 
elected  for  the  ensuing  year:  President,  Henry  E. 
Alvord;  secretary  and  treasurer,  B.  D.  Hoisted; 
executive  committee,  Henry  E.  Alvord,  B.  D.  Hal- 
sted,  and  E.  M.  Sheiton. 
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THE  DEVELOPMENT  OF  THE  EYE. 

In  a  recent  paper  before  the  Philadelphia  academy, 
Dr.  Benjamin  Sharp  has  endeavored  to  trace  the  de- 
velopment of  the  highly  complex  vertebrate  eye  from 
the  simplest  deposit  of  pigment  in  an  epithelial  ceU. 
The  simplest  organ  of  vision  is  found  in  the  Lamelli- 
branchiata;  but  these  are  not  the  primitive  orgam 
of  the  group,  the  ancestral  eyes  l>elng  present  in  i 
few  forms  for  a  short  time  during  the  free  larval 
stage.  The  most  primitive  adult  eyes  are  found  io 
the  common  oyster,  in  which  the  free  edge  of  the 
mantle  is  lined  with  a  number 
of  epithelial  cells  (fig.  1)  having 
a  nucleus  (n),  a  deposit  of  pig- 
ment (p),  a  transparent  cuticuls 
(c),  with  an  undoubted  power  of 
vision.  The  next  step  of  ad- 
vance is  illustrated  in  the  com- 
mon Venus,  in  which  the  eye) 
are  confined  to  the  most  exposed  part 
of  the  body,  the  so-called  siphon.  So 
far  there  has  l>een  no  protection  to  the 
visual  organs  other  tlian  that  affonled 
by  the  shell;  but  in  Venus  the  fact 
that  there  are  pigment  cells  at  the 
base  as  well  as  on  the  extremities  of 
the  tentacles  indicates  a  change  soon 
o  take  place.  This  change  is  well 
shown  in  the  razor-shell  Solen  (fig.  2), 
where  all  the  eyes  are  arranged  about 
the  base  of  the  tentacles,  and,  fur- 
thermore, are  sunk  into  deep  grooves. 
The  organ  is  also  much  more  per- 
fect. 

In  the  Gastropoda,  from  which  the  lamellibranchi 
have  probably  degenerated,  the  visual  organs  take 


Fio.  1.  — VUual  cclla 
of  OBtim  vlrglnlca. 
r,  cuUcle;  />,  pig- 
ment; n,  nucleus. 


yio.  i  — Onr 
ritual  wli  "< 
Solen  Tafiu- 
c,  cuticle;  ft 

plglDCOt;      *• 

nadeuf. 


tfTEMTlKR  4,    1886.] 


SCIENCE. 


19.=) 


bfir  morpholugiciil  position  at  the  oral  end  of  the 
iy;  and,  with  only  one  or  two  exceptions,  there  is 
E»nt  a  single  pair  of  eyes.  In  Patella,  the  row  of  eyes 
last  seen  in  Solen  has  become  a  simple  sphere  of 
ligrnented  cells;  and  in  IlalintiB  we  have  also  an 
en  sphere,  but,  instead  of  the  refractive  culicula 
front  of  each  cell,  there  is  one  combined  mass 
brming  a  lens,  which  is  purely  a  secretion,  not  cellu- 
in  vertebrates.  Fissurellu  goes  practically  as 
any  gastropod,  having  a  closed  eye  containing 
M,  and  a  transparent  epidermal  covering  acting 
a  cornea.  lioth  Fissurella  and  Uallotis  have  a 
Kstincl  nerve  specialized  for  sight,  which  connects 
^e  eye  with  the  superior  cephalic  ganglion. 

In  an  early  stage  of  the  vertebrate  embryo,  the  ante- 
Hnr  medullary  groove  divides  into  three  segments, — 
lie  fore,  mid,  and  hind  brain.    The  fore-brain  sends 
atwartls  and  laterally  a  swelling,  which  increases  In 
and  passes  on  to  the  cpidennis;  and  here  an 
)v»Binalion  takes  place  to  meet  this  outward  brain- 
uwth.    Tills  invagination  Anally  closes,  and  soon 
ecoroes  cut  off,  forming  a  hollow  vesicle,  the  cavity 
which  Is  finally  obliterated,  and,  becoming  trans- 


»rent,  forms  the  lens  of 
adult  eye.  In  the 
ncan  time  the  growth 
nm  the  brain  has  arched 
vcr  and  above  this  vesi- 
and  then,  folding 
rer  laterally,  it  encloses 
lens  (fig.   3),   which 
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Rlla  up  the  ulterior  open-  kio.3.— uuirrainu>iilu>tnii« 
ing  oi  lue  caviiy  oi  inis  „ooiid«ry  opUc  vclcle  en- 

'secondary  optic  vesicle.'         clones ibdrniwhlcbihou id 

After  the  closure  is  com-         ""  "P."'"  "P«"  "■">■    ^^ 

,,.,..  ,  ,  of  vprtrbrato. 

pleted  by  the  union  of  a 

aod  h,  there  is  a  double-wailed  vesicle,  the  interior 

wall  giving  rise  to  the  many  layered  retin.i,  while  the 

^uctemal  wall  forms  the  pigment   layer  of  the  cho- 

"^  »i(lea. 

The  evolution  of  this  eye  seems  simple;  for,  as  soon 
SLt  it  became  of  importance  to  Its  possessor,  a  corre- 

Iapnndtng  stimulation  took  place  in  the  brain,  where 
tight  is  without  doubt  seated.  An  increase  of  devcl- 
rnxnent  begati  all  along  the  tract,  from  the  lens  to 
■he  brain ;  and,  as  this  increased,  that  part  of  the  brain 
■ean»t  the  eye  enlarged,  and  proceeded  by  steps  out- 
■r»rd  in  a  manner  similar  to  the  process  now  taking 
place  in  llie  development  of  the  eyes  of  Vertebrata. 
■Te  then  have  a  stage  in  which  a  part  of  the  brain 
Bloses  over  the  superior  part  of  the  eye,  l)eing  sepa- 
rntod  liy  a  layer  of  fibres  which  is  the  much  shortened 

I and   flattened   primitive  optic   nerve.     The  pedicle 

^■ennnectlng  this  advanced  part  of  the  brain,  which 
^^miay  l)c  looked  upon  as  a  ganglion,  will  now  be  called 
^^■hv  '  secondary  optic  nerve,'  —  the  optic  nerve  of  the 
l^^pycj  of  the  adult  Vertebrata.  Or.  Sharp  thus  holds, 
^^1°.  that  the  lens  of  the  vertebrate  eye  is  homologous 
^  with  a  primitive  invaginated  eye,  such  as  we  find 
^■to-day  iu  the  gasteropods;  2°,  that  the  layer  of  optic 
^fpbrea  of  the  retina  is  homologous  with  the  primitive 
B"    optic  nerve. 

In  vertebrates  as  well  as  invertebrates  we  frequently 


find  blind  animals,  the  near  relatives  of  whicli  tiavf* 
well-dcvelopod  organs  of  sight.  In  these  cases  the 
accessory  organs  are  first  to  dis.nppeor,  the  lens  first ; 
and  in  the  lowest  forms  of  degeneration,  Branchi- 
ostoma  notably,  nothing  remains  but  a  slight  deposit 
of  pigment  on  the  anterior  end  of  the  neural  canal. 
This  deposit  in  Branchiostoma,  and  a  similar  deposit 
in  some  larval  Ascldia,  liave  led  Laiikcstcr  to  regard 
the  primitive  type  of  Vertebrata  as  a  transparent  ani- 
mal with  eyes  sessile  in  the  brain ;  but  Dr.  Sharp's 
investigations  have  led  him  to  the  opinion  that  forms 
so  degenerate  as  these  should  not  l>e  taken  as  a  stand- 
ard on  which  to  htise  our  conclusions  in  regani  to 
the  origin  of  the  vertebrates. 


CIVILIZATION  AND  EYESIGHT. 

Thk  discussion  following  Lord  Rayleigh's  article 
upon  'Civilization  and  eyesight'  [Nature,  No.  708, 
p.  340)  has  resulted  in  a  clear  exposition  of  this  In- 
teresting subject.  Rayleigh  is  of  the  opinion  that  the 
supposed  superiority  of  the  savage  eye  is  merely  a 
i|ue8tion  of  attention,  and  practice  in  the  interpreta- 
tion of  minute  indications;  and  that  it  is  comparable 
with  the  acuteness  of  the  blind  in  drawing  con- 
clusions from  slender  acoustical  premises.  It  is 
doubtful  whether  the  blind  can  hear  sounds  wholly 
inaudible  to  others;  and,  likewise,  it  seems  impossi- 
ble for  the  savage  eye,  with  practically  the  same  aper- 
ture as  the  civilized  eye,  to  resolve  objects,  beyond  a 
certain  point,  calculable  by  the  laws  of  optics  from 
the  wave-length  of  light. 

J.  Rand  Capron  [Nature,  No.  790,  p.  .350)  suggests 
that,  in  considering  the  question  of  aperture,  the  fact 
that  this,  though  probably  following  a  gener.il  rule 
applicable  alike  to  savages  and  civilized  beings,  varies 
in  individual  cases,  should  be  taken  into  account. 
He  mentions  an  assistant  who  had  a  singularly '  sharp ' 
eye,  and  could  pick  out  with  ease  companions  to 
double  stars,  small  satellites,  etc,  which  others  saw 
with  diflSculty.  The  pupils  of  his  eyes  were  always 
larger  than  those  of  most  other  persons;  and  he  had 
the  peculiar  power  of  being  able  to  read  fine  print 
with  ease  when  the  gas  was  turned  half  on,  and  it 
was  bis  habitual  custom  to  read  iu  this  way.  He  sug- 
gests that  there  must  be  something  more  than  a  mere 
'question  of  attention  and  interpretation  of  minute 
details,'  when  a  savage  can  resolve  two  disUint  dots 
into  distinctly  appreciable  personages,  as  regards  sex 
and  garments. 

R.  llrudenell  Carter  urges  [Nature,  No.  8()0,  p.  38e) 
that  there  is  no  necessity  for  a  larger  aperture  to  ex- 
plain acuteness  of  vision.  The  savage  might  have 
grcitcr  sensitiveness  to  variations  of  light,  greater 
sensitiveness  to  color,  and  acuteness  of  vision  over  a 
larger  retinal  area.  All  these  advantages  might  be 
conferred  by  better  formation  or  higher  development 
of  the  retina;  and  such  higher  development  might  at 
once  be  promoted  by  exercise,  and  handed  down  by 
descent.  He  believes  that  the  conditions  of  town-life 
are  unfavorable  to  the  evolution,  and  favorable  to 
the  degradation,  of  the  eye;  and,  further,  that  a  mod- 


196 


SCIENCE. 


[Vol.  YL,  Ko.  IK. 


erato  amount  of  attention  might  greatly  modify  these 
conditions,  and  might  do  for  tlie  eyes  what  is  done 
liy  atliletin  games  and  exercises  for  the  muscles. 

A  .xtill  different  explanation  of  the  phenomenon  is 
aiven  by  G.  U.  Bucklon  (Nature,  No.  8()1,  p.  407). 
The  same  amount  of  light  entering  the  eyes  of  dif- 
ferent individuals  produces  widely  different  elTects, 
according  to  health  or  age.  A  student  becoming 
accustomed  to  see  objects  from  a  short  distance,  will 
permanently  accommodate  himself  to  a  short  focus, 
and  hence  become  short-sighted.  Such  modifications 
can  be  conceived  of  as  being  hereditary,  and  long- 
siptht  might  be  brought  about  in  a  race  by  the  oi>po- 
site  use  of  the  eye. 

Apropos  to  this  discussion,  it  may  be  well  to  notice 
briefly  a  discussion  upon  near-sightedness,  which  was 
started  by  Lord  Kayleigh's  article.  The  investigation 
of  the  qucstiou  of  the  increasing  prevalence  of  short- 
sight,  which  has  recently  been  carried  on  in  Germany, 
has  led  to  legislative  restrictions  in  the  schools.  The 
numerous  statistics  from  the  German  schools  have 
shown  that  the  proportion  of  short-sighted  boys  con- 
tinually increases  from  form  to  form;  and  from  this 
fact  it  lias  been  argued  that  tlie  continued  use  of  the 
eyes  for  the  perception  of  near  objects,  is  the  essen- 
tial, if  not  the  only,  factor  in  the  production  of  short- 
sight.  This  view  is  agaiu  supported  by  the  statistics, 
which  allot  the  largest  proportion  of  short-sighted 
individuals  to  those  branches  of  industry,  or  those 
pursuits,  which  constantly  call  for  near  vision.  In 
this  connection,  Mr.  George  A.  fJerry  (yiiture,  No. 
!^)0,  p.  3S7)  suggests  that  two  points  have  been  for- 
gotten in  arriving  at  such  a  conclusion.  In  the  first 
place,  there  is  an  undoubted  tendency  to  grow  short- 
sighted with  age  alone,  up  to  the  period  of  cessation 
of  growth.  This  has  been  shown  to  be  due  to  the 
elongation  of  the  antero-posterior  axis  of  the  eye, 
.and  is  no  more  a  disease  than  is  the  attainment  of 
more  than  an  average  height  by  certain  individuals. 
It  is  merely  a  tyi>e;  and,  as  such,  is  governed  by  the 
laws  of  heredity.  A  small  proportion  of  cases  are, 
however,  due  to  disease;  and  these  are  as  frequent 
among  the  illiterate  as  the  educated,  and  are  not 
hereditary.  In  many  cases,  i>eople  drift  into  literary 
and  similar  pursuits  because  they  are  near-sighted, 
and  not  well  adapted  for  other  occupations.  Further, 
as  a  man's  circle  of  acquaintance  is,  for  the  most 
part,  amongst  individuals  having  similar  interests  in 
life,  intermarriage  in  myoptic  families  must  frequent- 
ly occur,  and  would  tend  to  jterpetuate,  and  perhaps 
increase,  the  defect.  In  savages,  on  the  other  hand, 
where  the  great  principle  of  survival  of  the  fittest  is 
not  frustrated  to  the  same  extent  as  among  civilized 
races,  every  thing  would  be  against  the  jierpetuation 
of  a  myoptic  type. 


CHEYSE'S  OBSERVATIONS  ON   THE 
CHOLERA   MICROBE. 

In  connection  with  the  work  of  Van  Ermengem 
upon  the  cholera  bacillus  (Science,  No.  133),  that  of 


Cheyne,  recently  published  (Brltiah  med.  jovm., 
April  25-May  23,  18S5),  deserves  attention.  Thi; 
gives  the  results  of  his  investigations  at  Paris  during 
the  epidemic  of  cholera,  and  afterwards  at  his  own 
laboratory.  In  eight  cases  investigated,  he  found  tL« 
curved  bacilli  in  larger  or  smaller  numbers:  in  i 
ninth  case,  supposed  to  be  cholera,  but  turning  out 
not  to  be,  no  curved  bacilli  were  found.  lie  failnl 
to  demonstrate  these  bacilli  in  the  walls  of  the  intev 
tines  in  almost  all  cases;  and,  when  be  succeeded  in 
finding  them  at  all,  they  were  very  indistinct.  He 
very  justly  observes,  however,  that  Koch  may  suc- 
ceed in  such  a  demonstration  where  others  f.-ul;  for 
Koch's  technique  is  unquestionably  superior  to  tlut 
of  any  other  worker  in  this  field. 

Having  sent  his  slides  and  cultures  to  Koch,  .inil 
having  the  latter's  assurance  that  they  were  pure, 
and  made  up  of  the  curved  bacillus  of  Asiatic  clivl- 
era,  Cheyne  made  various  experiments  with  them 
in  culture-media  of  different  kinds  and  at  different 
temperatures,  the  results  of  all  of  which  were  in 
conformity  with  what  was  already  known.  In  p«r- 
ticular,  he  found  no  difficulty  in  repeating  Eocb's 
observation,  that  drying  rapidly  destroys  the  vitality 
of  these  organisms:  'in  three  hours  they  are  com- 
pletely dead.' 

His  conclusions  are,  that  the  comma  bacillus  wa> 
present,  and  generally  in  large  numbers,  in  all  tlie 
cases  of  cholera  which  were  examined ;  and  that  hr 
has  never  met  with  the  cholera  bacillus  except  in 
cholera,  and  that  the  other  curved  bacilli  describeii 
(Finkler  and  Prior's,  Lewis's,  and  Dencke's  or 
Fliigge's),  differ  from  it  in  important  particn- 
lars. 

Inoculation  experiments  were  performed  on  seven- 
teen guinea-pigs,  with  successful  results  in  only  two. 
Two  other  animals  died,  but  were  not  examined, 
because  destroyed.  (We  would  suggest  greater  cat* 
of  his  inoculated  animals,  for  these  misfortunes  seem 
to  be  but  a  repetition  of  those  that  happened  in  this 
observer's  work  on  tuberculosis  ;  see  PracUtioner. 
April,  188.3.) 

The  last  part  of  Mr.  Cheyne's  article  is  devoted  to 
an  able  refutation  of  Klein's  arguments  against  the 
8|>cciflc  nature  of  the  comma  bacillus.  He  sliov? 
the  hasty  work  of  this  observer,  which  has  led  him  to 
conclusions  so  entirely  at  variance  with  those  of 
Koch  and  his  supporters.  He  (Cheyne)  thus  sum- 
marizes  his  opinion  of  the  work  of  the  English 
cholera  commission :  "  The  two  errors  which,  in  my 
opinion,  lie  at  the  root  of  the  work  of  the  English 
cholera  commission  are,  first,  that,  acting  on  the  idea 
that  Koch  diagnosed  the  cholera  bacilli  by  the  micn)- 
scope  alone,  they  proceeded  to  investigate  the  matter 
by  microscopic  examination;  and,  secondly,  that. 
seeing  the  stress  which  Dr.  Koch  laid  on  the  cultiva- 
tion appearances,  they  concluded  that  he  meant  t<) 
say  that  the  organism  was  pathogenic,  because  it 
grows  in  a  particular  manner:  and,  therefore,  they 
naturally  proceeded  to  inquire  whether  the  appear- 
ance of  the  cultivations,  as  compared  with  cultiva- 
tions of  other  bacteria,  could  warrant  this  conclusion; 
and,  of  course,  they  found  that  it  could  not" 
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MOSQUITOES   VS.    TROUT. 

lin.  C.  II.  MuKKAV  of  Denver  writes  to  Professor 

ird  llie  following  letter,  wliicli  we  are  permitted  lo 

riot  III  wlviuice  of  its  publication  by  tUe  U.  8.  lish 

Dtiitiiissloii:  — 

In  the  middle  or  latter  part  of  June,  — I  think  It 

»»,  —  In  18S2,  1  was  prospecling  on  the  he.id-waters 

the  Titniiche  Greek  in  the  Gunnison  valley,  Col. 

klxjut  nine  o'clock  in  tlie  mornini;,  I  sat  dovni  in  the 

likdr  of  some  willows  tliat  skirted  a  clear  but  shal- 

>w  pl.tce  in  the  civck.     In  a  quiet  part  of  the  w.iter, 

Hiere   their    movements   were   rea«Iily    discernible, 

r«?re  some  fresh-halched  brook  or  mountain  trout; 

ad  circling  about  over  the  water  was  a  small  swarm 

mosquitoes.      The  trout  were  very  young,  still 

having  the  pellucid  s.ick  pufBng  out  from  the  region 

the  gills,  with  the  rest  of  their  body  almost  trans- 

irent  wlien  they  would  swim  into  a  portion  of  the 

rater  that  was  lighted  up  by  direct  sunshine.     Every 

Bw  minutes  these  baby  trout  —  for  what  purpose  I 

not  know,  unless  to  get  the  benefit  of  more  air 

'  would  come  to  the  surface  of  the  water,  so  that 

be  top  of  their  head  was  level  with  the  surface  of 

lie   w.iter.     When   this  was  the  case,   a  mosquito 

r<>uld  alight,  and  immediately  transfix  the  trout  by 

rling   his  proboscis,  or  bill,   into   the   brain  of 

ah,  which  seemed  incapable  of  escaping.     The 

Jto  Would  hold  his  victim  steady  until  he  bad 

all    the   life  juices;   and  when   this  was 

spllsbed,   and    he   flew   away,  the   dead    trout 

rould  turn  over  on  his  back,  and  float  down  the 

Iream.     1  was  so  interested  in  this  before  unheard 

dcstniction  of  fish,  that  I  watched  the  depreda- 

ons  of   these  mosquitoes  for  more  than   half  an 

»ur;  and   in   that   time   over  twenty   trout  were 

ked  dry,  and  their  lifeless  shells  sent  floating  away 

Itie  current.     It  was  the  only  occasion  that  I 

itver  witocM  to  the  fact,  and  I  have  been  unable 

inquiry  to  ascertain  if  others  have  observed  a 

Imtlar  destruction  of  flsb.    I  am  sure  the  fish  were 

jut,  as  the  locality  was  quite  near  snow  line,  and 

jiie  water  very  cold,  and  no  other  fish  were  in  the 

Ireatu  at  that  altitude.     From  this  observation,  I  am 

itisfled  Uiat  great  ninnbers  of  trout,  and  perliaps 

kfant  (»»li  of  other  varieties  In  clear  waters,  must 

ne  to  tlioir  .ItM^h  in  this  way;  and,  if  the  fact  has 

I  ecorded,  it  Is  important  to  those 

lure. 


LAST  rE.iR'S  MEETISG  OF  TUE 
AMERICAS  ASSOCIATION. 

TirK  {MDceedings  or  the  Atnerican  a»-iocia- 
ion  for  the  advancement  of  science  for  18t<4 
tvn  ready  for  publication  only  just  prior  lo 
\ie  date  appointed  for  the  meeting  at  Ann 
Lrbor.  Tliev  extend  through  730  pages,  lo 
ihidi  then;  ia  an  index  curering  sixteen 
As  usual,  a  large  part  of  the  papers 
represented  onir  by  titles  atuJ  abstracts. 


some  others  have  already  been  printed  ;  so  thai 
the  volume  is  diielly  to  bo  valued  for  reference, 
rather  than  for  the  freshness  of  its  contents. 
It  appears  to  hnvc  been  carefully  edited  by 
the  secretary,  and  to  contain  in  exact  and  con- 
venient forma  all  the  general  inforraulion  re- 
specting olIk'iTS,  membership,  committees,  and 
ofiicial  nets  to  which  we  have  Ijcen  so  long 
accustomed.  Of  course  we  cannot  allude 
speciOcally  to  the  long  arraj*  of  scientific  com- 
muuicalion.s  here  presented  ;  but  we  will  ven- 
ture to  call  the  attention  of  the  general  reader 
to  the  various  addresses  which  he  will  find  in 
the  volume,  and  which,  taken  collectively,  alford 
a  very  good  insight  into  the  aspect  of  scientific 
studies  in  this  country  and  at  this  time. 

A  re-examination  of  the  oi)cuing  address  of 
Prof.  C.  A.  Young  of  Princeton,  on  the  •  Pend- 
ing problems  in  astronomy,'  has  confirmed  oin- 
first  impressions  of  its  value.  Indeed,  we  do 
not  hesitate  to  call  it  a  moilel  discourse  for 
such  an  occasion.  The  president  of  the  as- 
sociation selected  a  theme  which  he  was  fully 
(lualified  to  discuss,  —  one  which  enabled  him 
to  look  forward  as  well  as  backward,  one 
which  was  of  equal  interest  to  the  astronomer 
and  to  the  students  of  other  sciences.  The 
st^Me  in  which  he  wrote  was  bright,  and  fitted 
to  engage  the  attention  of  any  well-educated 
person,  while  it  remained  free  from  all  that  was 
extraneous  or  sensational.  No  better  intro- 
duction can  be  found  to  the  present  condition 
of  astronomical  science. 

The  addresses  of  the  vice-presidents  are  also 
given.  That  of  Professor  Edd\-  is  a  compl.aint 
and  an  api>eal,  with  respect  to  the  neglect  of 
mathematics  by  our  countrymen,  and  recalls 
a  like  complaint  which  was  made  by  Professor 
Newton  when  he  was  sectional  vice-president 
a  few  years  ago,  and  a  well-known  article  by 
I'rofessor  Newcomb  in  the  Norlh- American 
review  for  1874.  It  is  difficult  to  account  for 
the  intellectual  abstinence  of  Americans,  to 
which  these  writers  refer,  from  domains  so  in- 
exhaustible as  those  of  modem  mathematics, 
except  by  rememl)ering  the  eagerness  of  every- 
iKxly  in  this  land  —  scholars  and  teachers,  aa 
well  as  inve-stors  and  merchants  —  for  imme- 
diate results,  —  for  the  concrete  rather  than 
the  abstract.  Professor  John  Trowbridge  enti- 
tles his  address  '  What  is  electricity  ?'  —  a  ques- 
tion which  he  knows,  as  well  as  anybody,  is 
easier  asked  than  answered.  Nevertheless, 
around  this  inquiry  he  has  groujied  a  large 
number  of  important  and  suggestive  state- 
ments, which  were  particularly  appropriate  at 
a  time  when  the  national  iplectrical  congress 
was  ulxtut  to  meet  in  the  city  of  Franklin.     In 
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this  address,  and  in  that  of  Professor  Eddy, 
the  personal  csiwricnce  of  the  siK-akcr  is  so 
introduceil  as  to  give  a  jwculiar  vahie  to  what 
is  said.  I'rofessor  Langloy  of  Ann  Arbor 
discusses  '  Chemical  allinity,'  "  the  bud  our 
science  put  forth  in  its  aichemical  stsige," 
but  a  bud  which  of  late  apjiears  to  have 
withered.  IJy  an  elaborate  review  lie  en- 
deavors to  show  that  "it  is  tlic  wonl  only 
wliich  has  become  olisolete ;  the  idea  behind 
it  is  still  active  and  of  great  importance." 
I'rofessor  Thurston,  now  of  Cornell,  tsikes  a 
much  broader  theme,  the  'Mission  of  science,' 
and  naturally  falls  into  a  more  rhetorical 
paper.  In  'almost  optimistic  language  he 
points  out  the  value  of  applied  science,  and 
especiall3'  of  mechanics  as  an  aid  to  govern- 
ment in  the  promotion  of  social  welfare. 
*'  The  mission  of  science,"  he  claims,  "  is  to 
be  fulfille<l  mainly  through  the  application  of 
nieciianics."  It  has  made  as  yet  "but  the 
veriest  beginning,"  —  but  in  the  end  the  im- 
provement of  mankind  and  the  development 
of  the  human  soul  are  within  the  range  of  its 
potentials.  The  geological  address,  by  Prof. 
N.  II.  Winchell,  is  in  marked  contrast  to  that 
of  Professor  Thurston.  It  is  a  paper  of 
purely  professional  interest.  He  discusses,  as 
a  geologist,  the  crystalline  rocks  of  the  north- 
west, and  especially  of  Minnesota.  It  has 
been  usual  to  refer  these  rocks  either  to  the 
Iluronian  or  the  Laurentian  :  now  this  nomen- 
clature is  acknowledgetl  to  be  imperfect.  The 
dilDculties  and  incongruities  of  the  situation 
are  clearly  set  forth.  Professor  Cope  like- 
wise addresses  an  audience  of  8i>ecialist8,  — 
though  the  biological  specialists  in  these  days 
are  a  very  comprehensive  company.  His  sub- 
ject is  '  Catagenesis ; '  and  he  announces  his 
definition  of  life  to  be  "  energy  directed  by 
consciousness,  or  by  a  mechanism  which  has 
originated  under  the  direction  of  conscious- 
iK'ss,"  —  and  he  concludes  that  "  all  forms  ot 
energy  have  originated  in  the  process  of  run- 
ning down,  or  specialization  from  the  primitive 
energy."  Professor  Worniley's  address  on 
tlie  applications  of  the  microscope  in  chemical 
and  niicrometric  observations  is  only  given  in 
abstract.  I'rofessor  Morse  discusses  man  in 
the  tertiaries,  —  not  any  particular  man.  we 
may  assure  our  sceptical  readers,  but  the- 
possibly-to-be-discovered  man.  '•  The  pro- 
genitors of  (luaternary  man.  under  ditferent 
genera  possibly,  are  to  be  sought  for  in  the 
tertiaries."  In  the  section  devoted  to  econo- 
mics. Gen.  John  Eaton  very  briefly  considers 
scientific  methods  and  scientific  knowledge  in 
common  affairs. 


EXPERIMENTS  IN  MEMORY. 

When  we  read  how  one  mediaeval  saint 
stood  erect  in  his  cell  for  a  week  without  sleep 
or  food,  merely  chewing  a  plantain-leaf  out  of 
hnmility,  so  as  not  to  be  too  perfect:  how 
another  remained  all  night  up  to  his  neck  in  s 
|K)nd  that  was  freezing  over  ;  and  how  oibers 
still  performed  for  the  glorj-  of  God  feats  no 
less  tasking  to  their  energies,  we  are  inclined 
to  think,  that,  with  the  gods  of  yore,  the  m«i. 
too,  have  departed,  and  that  the  eartli  '» 
handed  over  to  a  race  whose  will  has  Income 
as  feeble  as  its  faith.  But  we  ought  not  to 
yield  to  these  instigations  by  which  the  ovi! 
one  tempts  us  to  disparage  our  own  generation. 
The  gods  have  somewhat  changed  their  sbnpc. 
'tis  true,  and  the  men  their  minds ;  but  IxHli 
are  still  alive  and  vigorous  as  ever  for  an  eve 
that  can  look  under  superficial  disguises.  The 
human  energy  no  longer  freezes  itself  in  fish- 
ponds, and  8tar%-es  itself  in  cells  ;  but  near  the 
north  pole,  in  central  Africa,  on  alpine  '  cou- 
loirs.' and  especiall}-  in  what  are  nowadays 
called  '  psycho-physical  laboratories,'  it  may 
be  found  as  invincible  as  ever,  and  ready  for 
every  fresh  demand.  To  most  people  a  north- 
pole  exjwdition  would  be  an  easy  task,  com- 
pared with  those  ineffably  tedious  measure- 
ments of  simple  mental  processes  of  which 
Ernst  Ileinrich  Weber  set  the  fashion  some 
forty  years  ago,  and  the  necessity  of  extend- 
ing which  in  everj'  possible  direction  becomes 
more  and  more  apparent  to  students  of  the 
mind.  Think  of  making  forty  thousand  esti- 
mates of  which  is  the  heavier  of  two  weights, 
or  seventy  thousand  answers  as  to  whether 
your  skin  is  touched  at  two  points  or  at  one. 
and  then  tabulating  and  mathematically  dis- 
cussing jour  results !  Insight  is  to  be  gained 
at  no  less  price  than  this.  The  new  sort  of 
study  of  the  mind  bears  the  same  relation  to 
the  older  psychology  that  the  microscopie 
anatomy  of  the  body  does  to  the  anatomy  of 
its  visible  form,  and  the  one  will  undoubtedly 
be  as  fruitftil  and  as  indispensable  as  the 
other. 

Dr.  Ebbinghaus  makes  an  original  addition 
to  heroic  psychological  literature  in  the  little 
work  whose  "title  we  have  given.  For  more 
than  two  years  he  has  apparently  spent  a  con- 
siderable'time  each  day  in  committing  to 
memory  sets  of  meaningless  syllables,  and  try- 
ing to  trace  numerically  the  laws  according  to 
which  they  were  retained  or  forgotten.    Most 

Vfbrr  (lot  gnlOeMHU:  PttUrimeHHKgeH  nr  etptrtmnUUn 
ptyrhnloglt.  Vun  IISBM.  KBUHOBAOa.  Leipzif,  Diutkir  i. 
tfiim6/l>(,  188&.    10+169  p.    f. 
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1  jire  sorry  to  say,  add  nothing 
gross  fxpcrioncc  of  tlie  matter.  Here, 
le  case  of  the  saints,  heroism  seems  to 
)wn  reward.  But  the  incidental  results 
lally  the  most  pregnant  in  this  de|)art- 
and  two  of  those  which  Dr.  Ebbinghaus 
iched  seem  to  us  lo  amply  justify  his 
The  first  is,  that,  in  forgetting  such 
BA  these  lists  of  syllables,  the  loss  goes 
J  much  more  rapid  I3'  at  first  than  later 
[e  measured  the  loss  by  the  number  of 
I  required  to  relearn  the  list  after  it  had 
nee  learned.  Roughly  speaking,  if  it 
thonsand  seconds  to  learn  the  list,  and 
ndred  to   relearu  it,  the   loss   between 

>  learnings  would  have  been  one-half. 
■ed  in  this  way,  full  half  of  the  forgetting 
x>  occur  within  ihe  first  half-hour,  whilst 
mr-fiflhs  is  forgotten  at  the   end  of  a 

The  nature  of  this  result  might  have 
Iticipated,  but  hardly  its  numerical  pro- 

8. 

other  important  result  relates  to  the 
n  whether  ideas  are  recalled  only  by 
Ittt  previously  came  immediately  before 
)r  whether  an  idea  can  possibly  recall 
f  idea,  wiih  which  it  was  never  in 
kite  contact,  without  passing  through 
erniediute  mental  links.  The  question 
bcoretic  im[)ortance  with  regard  to  the 

which  the  process  of  '  association   of 

must  be  conceived  ;  and  Dr.  Ehbing- 
utlempt  is  .is  successful  as  it  is  original, 
iging  two  views,  which  seem  at  first 
laecessible  to  proof,  to  a  direct  practical 
wl  giving  the  victory  to  one  of  them. 
:periraents  conclusively  show  that  an 
not  onl}'  '  associ.ited  '  directlj'  with  tlie 
it  follows  it,  and  with  the  rest  through 
H  that  it  is  directly  associated  with  all 
e  near  it,  though  in  unequal  degrees, 
t  measured  the  time  neeiled  to  impress 

memory  certain  lists  of  syllables,  and 
le  lime  needetl  to  impress  lists  of  the 
tlables  with  gaps  between  ihera.  Thus, 
nting  the  svllables  bv  numbers,  if  the 
;  was  1.  2.  3,  4  .  .  .  13,  U,  15,  16,  the 
iroald  be  I,  3,  5  ...  15,  2,  4,  6  ..  .  16, 
brth,  with  many  variations. 

if  1  and  3  in  the  first  list  were  learned 
order  merely  by  1  calling  ui)  2,  and  bj- 
1;  np  3,  leaving  out  the  2  ought  to  leave 

>  with  no  tie  in  the  mind ;  and  the 
list  ought  to  take  as  much  time  in  the 
taps  if  the  first  list  had  never  been 
H  If,  on  the  other  hand,  1  has  a  direct 
Pon  3  as  well  as  on  2,  that  influence 

exerted  even   whca   2   is  dropped 


out;  and  a  person  familiar  with  the  first  list 
ought  to  learn  the  second  one  more  rapidly 
than  otherwise  he  could.  This  latter  case  is 
what  actu.ally  occurs ;  and  Dr.  Ebbinghaus 
has  found  that  syllables  originally  separated 
by  as  man^'  as  seven  intermediaries,  still 
reveal,  by  the  increased  rapidity  with  which 
they  are  learned  in  order,  the  strength  of  the 
tie  that  the  original  learning  established  be- 
tween them,  over  the  heads,  so  to  speak,  of 
all  the  rest.  It  maj-  be  that  this  particular 
series  of  experiments  is  the  entering  wedge 
of  a  new  method  of  incJilculable  reach  in 
such  questions.  The  future  alone  can  show. 
Meanwhile,  when  we  add  to  Dr.  Ebbinghaus's 
'  heroism '  in  the  pursuit  of  true  averages,  his 
high  critical  acumen,  his  modest  tone,  and  his 
polished  style,  it  will  be  seen  that  we  have 
a  new-comer  in  psychology,  from  whom  the 
best  may  be  expected.  W.  J. 


NOTES  AND  NEWS. 

Thte  articles  of  sciontiflc  interest  In  the  general 
Knglisb  .inti  American  magazines  for  August  are 
neither  numerous  nor  interesting.  Two  topics  seem  to 
have  monopolizeil  the  popular  scientiflc  iiiiud  during 
the  midsummer  months,  —  dogs  and  cliolera. 

There  are  two  articles  on  dogs  worth  mentioning. 
One  is  a  paper  in  Bailey's  monlMj/  mayazine  on  '  The 
descent  of  the  foxhound,'  in  which  the  writer  at- 
tempts to  show  that  the  foxhound  was  produced 
about  the  beginning  of  the  eighteenth  century  b;  a 
process  of  careful  selection,  and  not,  as  some  have 
supposed,  by  crossing  a  swift-footed  hound  with  some 
dog  of  keener  scent.  In  the  Century  appears  the 
second  part  of  Mr.  John  E.  Thayer's  beautifully  illus- 
trated account  of  '  Typical  dogs.'  A  clear  and  con- 
cise account  is  given  of  the  appearance,  traits,  etc., 
of  the  water  spaniels,  collies,  and  fox-terriers. 

Six  gentlemen  of  the  medical  profession  have  taken 
occasion  to  express  lhemselve«  on  the  cholera  ques- 
tion. 

In  the  Nineteenth  century,  Dr.  Charles  Connor,  in 
an  article  entitled  '  Anti-cholera  Inoculation,'  at- 
tempts to  sliow  statistically  that  Dr.  Ferran's  experi- 
ments have  been  more  successful  than  those  of 
Jenner  were;  and  that  by  the  anti-cholera  Taocin.-ition 
process  tlie  danger  of  dying  from  cholera  Is  made 
alraut  six  limes  less  than  it  would  l>e  under  normal 
circumstances.  Dr.  J.  Burdoii  Sanderson,  in  the 
Contemporary  revifw,  gives  his  views  on  the  causes 
and  prevention  of  cholera.  This  writer  gives  a  brief 
sketch  of  the  history  of  cholera,  shows  to  his  own 
satisfaction  that  Koch's  comma  bacillus  has  nothing 
to  do  with  cholera,  and  then  goes  on  to  say  the 
ordinary  things  about  good  drainage,  careful  diet, 
etc  But  it  is  in  the  ynrth-American  review  that  the 
greatest  number  of  articles,  and  the  least  amount  of 
information,  is  to  be  obtained  on  the  subject  of  Asiatic 
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rlinU-ra.  Four  gontlenien,  Dr.  John  B.  IlamiUon, 
Dr.  11.  Kaiisili.  Dr.  <".  Peters,  ami  Dr.  11.  C.  Wood, 
haw  «':ifh  irioii  to  answer  the  question:  Can  cliolera 
bo  avi'rl<-ir.'  In  these  pai)ors  the  genn  oriuiu  of 
chnK-ra  is  ailmitteil,  liut  no  particular  baoilhis  is  tixeil 
on  as  tlie  cauNe  of  the  disea>e.  Tlie  best  niethoUs  of 
disinffctiiin,  etc.,  are  s|K>ken  of,  l^tolation  of  tlie  sick 
roconiiniMiticil,  and  tlie  necessity  of  cleanliness  is 
urpol:  but  no  facts  or  theories  an'  set  forward  of 
wliicli  the  pulilic  are  not  already  in  iio>.»<'S8ion. 

l>f»l<i<"i  tlio  notes  on  dogs  ami  cholera,  there  hare 
aNo  ;i;>iic  ired  one  or  two  other  articles  which  might 
be  calli'il  si-ini-soientific.  In  the  Ueiitlemru'*  mana- 
ziiK ,  tin-re  is  an  interestinji  .-xnd  well  written  pajH>r 
on  thf  wild  cattle  of  North  America,  by  C.  F.  (iordon 
Cumniiii'^«.  desoribinc  the  apiiearaiice,  distribution, 
Olid  extinction  of  the  American  bison;  and  the  Corn- 
hill  mn'jaziiie  has  a  very  popular  article  on  the  '  Uirth 
of  mount.iins.' 

—  Tlie  Alabama  state  signal-serrii'e  found  it  im- 
practicable to  use  the  same  signals  employed  by  the 
Ohio  service,  for  three  reasons  :  1°.  Hecause  the  rail- 
road rvfus'-d  to  allow  red  to  be  ustnl  on  their  lines. 
'2'.  «.>ii  iucount  of  the  consiilerable  cost  of  the  Ohio 
set  of  .-ij.'Mals  (eighteen  to  twenty-four  dolhirs);  and 
8°.  From  tin-  fai.-t,  that,  in  a  calm,  it  was  found  impos- 
sible to  di>tiiiguish  between  the  star,  the  crescent, 
and  tin-  mn.  .\fter  corresiiondeiu-e  with  the  U.S. 
chief  siirnal-oflicer,  five  flags  were  determined  on  ac- 
cording to  the  accompanying  illustrations.     Their 
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cost  when  made  of  bunting  is  something  less  than 
that  of  the  Ohio  fl.igs:  and  when  iiiiule  of  cotton 
cli'th.  the  outlay  is  only  a  few  cents  each;  while  the 
soliti  colors  allow  the  predictions  to  be  re.id  at  a  con- 
sideralili-  distance.  The  railroad  authorities  have 
enter<-<l  cordially  into  the  system,  and  telegraph  the 
predictions  fn'e  of  charge;  except  in  the  case  of  two 
or  ihr.-e  companies  not  owning  thfir  telegraph  lines, 
who  expose  the  signals  on  their  trains.  In  most  cases 
they  are  hung  on  poles.  The  black  triaiigul.ir  flag 
when  placed  above  indicates  rising  temperature; 
when  plai'cd  below  indicates  falling  temperature;  if 
absent,  imlicates  stationary  toni|H>rature. 

—  On  account  of  the  lack  of  funds  necessary  to 
maintain  its  activity,  the  asinmomic.il  observatory  of 
lieloit  collcire,  Wisconsin  (Prof.  J.  Tatlock,  jun.,  di- 
rector.!, lias  been  closed. 

—  Tin-  annual  meeting  of  the  American  forestry 
consre>s  will  lie  hcM  at  l{o»i4>ii,  becinnin^  .S'pt.  i2, 
undiT  :!.e  ar.spioes  of  the  loi-al  societies  of  horticul- 
ture iii.d  .i'.;ricu:ture.  Mr.  AV.  C.  Stmng  of  the  Ilor- 
ticultiira'i  M-oi'-ry  is  chairman  of  the  local  committee, 
aiMl  Mr.  Daniel  Needham  of  Uo-ton  is  the  chairman 
of  the  sub-committee  of  accommodation;  and  to  the 
latter,  rvjuests  for  si>eci,il  arrangeinenis  for  board 
should  be  sent.    The  hotel  head>|uarters  will  be  at 


the  Adams  House.  Three  aesslons  daily  will  be  heM 
at  Horticultural  ITall.  MoiulHy.  Sept.  22,  wili  be 
given  up  to  addres»cs,  report.s,  and  general  bu.'ir«d; 
Wednesday,  to  the  reading  of  papers  and  discusslooi: 
and  Thursday,  to  excursions,  —  among  others,  tntbe 
Arnold  Arboretum.  Over  twenty  pai>ers  have  alrraily 
been  pnimised,  and  many  otlicrs  are  ex[>ected.  Tie 
discussions  will  be  conducted  as  far  aa  possible  under 
the  following  heads:  1°.  Importance  of  forrsts  is 
climatic  and  hydraulic  respects,  and  in  regard  to 
other  industries.  '2".  Duties  and  rights  of  tbe  Kate 
to  protect  her  forest  resources.  S°.  Forest  lin-s :  rausei; 
laws  and  methods  for  their  restriction.  .'•'=.  Kdiiratlon 
and  research  in  forestry  matters :  arbor  days ;  M-huol<; 
lectures;  exhibits;  experiment  stations;  press:  atso* 
ciath>ns.  5°.  Practical  forestry :  prospects,  metbodi, 
profits,  etc. 

—  If  any  indication  of  the  mathematical  activity  of 
different  nations  is  aflonled  by  the  number  of  those 
who  have  published  contributions  bearing  upmi  one 
of  the  most  notable  of  recently  develofied  branches 
of  mathematical  investigation,  England  is  at  this 
moment  occupying  a  very  subordinate  position  in  the 
advancement  of  pure  mathematics.  A  bibliography 
of  the  modem  theory  of  linear  differential  equations, 
which  appeared  in  the  last  iiuml>er  of  the  .linerinn 
Jourmil  of  mathematte*  (vol.  vii.,  Xo.  4).  gives  in  all 
sixty-eight  writers,  of  whom  only  two  are  English, 
while  twenty-seven  are  French,  seventeen  German, 
nine  Italian,  and  the  rest  are  divided  among  eight 
different  nationalities,  there  being  one  American. 
This  disproportion  between  the  English  and  the 
French  or  Germans,  is  greatly  increased,  when  tbe 
number  and  importance  of  the  memoirs  contributed 
by  the  various  writers  are  taken  into  account. 

—  We  learn  from  Zi'Mfronomie  that  the  crown  disk 
for  the  great  thlrty-six-inch  refractor  of  the  Lick  ob- 
sen'atory,  referred  to  in  an  earlier  odiimn.  has  recently 
been  delivered  to  Alvan  Clark  &  Sons,  by  Fell,  the 
celebrated  Paris  manufacturer  of  optical  glass.  The 
elder  Fell  has  reorganized  the  establishment,  .issocial- 
Ing  with  himself  his  son  and  M.  Mantois.  The  tvo 
disks  for  the  thirty-inch  Nice  refractor  have  l<eeii 
placed  in  the  hands  of  the  Henry  brothers,  who  take 
charge  of  the  optical  work;  and  it  U  hot>ed  that  the 
glass  will  be  finished  in  October. 

—  The  .\merican  philological  association  will  bold 
its  next  meeting  at  Cornell  University,  Ithaca.  N.T., 
on  .luly  i:>,  1$S6.  The  presiding  ofl&cer  will  be  Pro- 
fessor Tr.icy  Peck  of  Yale  college. 

—  yature  states  that  it  has  been  derided  to  with- 
hold from  publication  the  rep^irt  of  Drs.  Klein  and 
Gibbes  upon  Dr.  Korb's  discoveries  in  relation  to  the 
germ  theory  of  cholera,  until  the  conclusions  of  * 
cimimittee  appointed  by  the  secretary  of  state  tot 
India  with  reference  to  that  rvport  are  also  ready. 

—  ^Kji/iind,  a  (ieman  weekly  published  at  Stutt- 
gart, is  now  printing  an  interesting  serial  upon  the 
innueiice  of  the  glacial  period  upon  the  formation  of 
tbe  physical  surface  of  Lower  Germany,  by  Tb.Over 
beck,  in  which  Torell's  hypothesis  is  subjected  to  crit- 
icism.   This  weekly  li  now  in  its  fiftj -eighth  year. 
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AMERICAN  ASSOCIATION  AT 
ANN  ARBOR. 

rell  known  in  what  a  dilcmnia  the  ss- 

was  placed  at  the  close  of  the  Phila- 
Deeting.  Without  an  authonzed  invi- 
jin  anr  comniunily  to  hold  this  year's 

within  its  bounds,  and  propelled  by 
re  to  find  cooler  ijiinrters  U«in  those 
,  in  IMiiladelphia,  the  council  hesitated 

Mount  Desert  and  Ann  AHK>r.  It 
"or  a  college  professor  to  cut  short  his 

rest,  and  hurry  back  to  make  his 
I  bnppy  during  their  week's  stay  near 
urc-rooin ;  and  it  is  especially  to  be 
d.  ibul  each  year  some  well-worked 
I'e  up  their  whole  vacation,  or  add  to 
>rking  hours,  that  the  exjiected  visitors 
kindly  cared  for.  If  there  is  any  re- 
iT  this  unselfish  labor,  it  comes  in  the 
lUon  with  their  reception  shown  by  the 
I.  And  we  are  confident  that  all  who 
itn  present  at  the  Ann-Arbor  meeting 
glad  that  the  proprietors  of  tiic  hotels 
int  Descit  turned  a  deaf  ear  to  the 
tis  of  the  association  secretary ;  and 
)  citizens  of  Ann  Arbor,  urged  i)erliaps 

(Prof.  J.  W.  Langley,  tendered  to 
ftUon  the  use  of  their  halls  and 
d  tJie  promise  of  a  kindly  welcome, 
y  side  were  heard  expressions  of 
•  at  the  arrangements  of  the  local 
lee.  The  rooms  of  the  university  fur- 
ke  most  convenient  meeting-places  the 
ton  has  used  for  many  years.  The 
was  not  a  large  one,  the  total  altend- 
lOmbers  reaching  only  ^3G4 :  but  the 
not  the  Duml>er  (176),  of  papers 
to  the  average, 
eeting,  two  changes  were  made 
nization.  By  one,  the  section  of 
d  microscopy  was  abolished.    This 
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change  has  been  urged  for  some  time  by 
those  who  do  not  think  u  special  science  of 
microscopy  exists,  but  that  the  microscope  is  a 
tool  used  by  scientific  jneu  in  various  branches. 
The  other  change  was  in  the  name  of  the 
section  of  mechanics,  the  words  '  and  engineer- 
ing '  l)eing  added  to  the  title,  that  it  may  be 
more  clearly  understood  by  Americans  that 
those  interested  in  all  branches  of  engineering 
are  invited  to  take  part  in  the  proceedings. 

As  this  was  the  first  meeting  of  scientific 
men  since  the  action  of  the  government  in  re- 
gard to  the  coast-survey,  it  is  not  surprising 
that  the  question  should  have  been  discussed 
in  private  and  by  the  council.  The  matter 
was  referred  to  a  committee,  which  offered  a 
series  of  resolutions  given  on  another  page. 
At  the  Friday  meeting,  when  the  report  of  this 
committee  was  made  to  the  society,  the  interest 
of  those  present  was  shown  by  the  eager  gath- 
ering into  a  more  compact  body,  that  the  de- 
bate might  be  the  more  readily  followed.  The 
discussion  proved  to  be  purely  formal,  no  one 
offering  anj'  objection  to  the  resolutions,  which 
were  unanimously  accepted  as  the  sense  of  the 
meeting.  Indorsing  remarks  were  made  b}' 
Prof.  .S.  P.  Langley,  Dr.  James  Hall,  Prof.  T. 
C.  Mendenhall,  and  others. 

In  ever}'  direction,  one  sees  at  the  associa- 
tion meetings  the  conspicuous  badge  of  the 
rei>orter ;  and  each  secretary,  at  the  close  of 
the  session  of  his  section,  is  approached  by 
discomfited  members  of  the  press,  for  at  least 
a  few  suggestions  as  to  what  the  talk  has  all 
meant.  Each  day.  one  is  urged  by  the  news- 
boy to  buy  a  '  full  account  *  of  the  proceedings, 
lie  may  find  some  information  as  to  the  pro- 
gramme, but  will  probably  be  disapi)ointed  in 
the  report  of  the  paj)cr8  and  discussions,  even 
of  those  which  could  be  made  interesting  to  the 
laymen.  There  are  always  a  few  eccentric  in- 
dividuals present,  and  these  furnish  a  fruitful 
theme  for  the  reporters'  wit ;  and  the  oHicera  of 
the  association  come  in  for  a  share  of  attention. 
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But  an  account  of  the  meeting  wliicb  should 
convey  to  the  public  any  idea  of  what  it  is  all 
about  is  wanting. 

We  have  ngain  to  call  attention  to  the  unsnt- 
iafactory  nature  of  the  reports  of  the  special 
committees  of  the  association.  Wliiic  in  Eng- 
land much  of  the  most  viihmble  work  of  the 
corresponding  association  is  the  result  uf  inves- 
tigations carried  on  under  the  guidance  of  its 
committees,  in  our  association  the  rcfiorts 
consist  mostly  of  a  mere  statement  that  the 
majority  of  the  members  are  alive  and  well,  and 
would  be  glad  to  be  continued  as  a  committee 
of  the  association  for  another  year.  As  a  con- 
spicuous exception,  wc  would  call  attention  to 
the  report  on  stellar  magnitudes,  due  to  the 
exertions  of  Prof.  K.  C.  l*iekering.  which  is  to 
be  printed  in  full.  The  botanists  also  have 
brought  about  some  good  results. 

Some  of  the  statistics  of  the  meeting  may  be 
of  interest.  The  number  of  pajwrs  presented 
was  naturally  not  so  large  as  last  year,  but  ex- 
ceeded that  at  any  recent  meetings  in  the  west ; 
the  largest  number  being  presented  in  section 
F  (32),  followed  at  no  great  distance  by  sec- 
tions B  (23).  E  (27).  .ind  H  (26).  Section 
G,  with  its  four  papers,  held  but  one  day's 
session,  and  was  then  merged  in  F.  Section 
D,  with  twelve  papers,  completed  its  work  in 
two  of  the  four  days  given  to  papers.  Sec- 
tion A,  however,  with  the  same  number,  re- 
mained in  session  three  days ;  and  though  the 
sessions  of  B  closed  also  on  the  third  day,  C 
and  I,  with  fewer  papers  (17  and  21  respec- 
tively), continued  through  the  four  days. 
One  hundred  and  tifty-four  new  members  were 
elected,  sixty-eight  meml)ers  were  advanced  to 
fellowship,  and  three  hundred  and  sixty-four 
members  and  fellows  were  in  attendance. 

Although  the  meeting  was  a  small  one,  the 
necessity  of  despatching  business  with  greater 
promptitude  was  so  ai)parent,  that  additional 
changes  in  the  constitution  were  proposed  to 
effect  this,  besides  those  which  could  be  decided 
al  this  meeting.  In  accoixlance  with  a  formal 
proposition  last  year,  it  was  decided  to  elect 
members  by  the  standing  committee  instead  of 
in  general  session  ;  but  the  association  thought 


it  would  also  be  wise  to  select  the 
the  same  way,  and  the  need  of  a  daily  { 
session  preceding  the  sectional  meetin 
thus  less  obvious.  The  general 
undoubtedly  advantageous  as  bringing 
gether  once  a  day  all  the  members 
association,  but  very  disadvantageous 
work ;  since  after  a  half  hour  so 
members  divide  into  the  various  section 
at  some  distance  from  each  other,  and 
delay  and  confusion  result.  It  is  pro|j 
restrict  the  general  sessions  to  the  be 
and  close  of  the  meeting,  and  to 
public  reading  of  committee  reports  in 
session  to  such  as  seem  to  the  standiu^H 
mitlec  specially  desirable  fh^m  their  int^^| 
importance.  All  these  are  excellent  prop 
sitions,  and  will  come  up  for  decision 
year. 

The  next  meeting  will  be  held   at 
N.Y.,  beginning  Aug.   18,    1886,    and? 
presidency   of   Prof.   Edward    S. 
Salem.  Mass. 


THE   COMMITTEE   REPORTS 

Tbk  following  Is  a  general  account  of  Ihej 
of  cominiltees  mode  to  the  association  at  its  [ 
session,  Monday  moniing,  Aug.  31 :  — 

The  committee  on  Ihe  best  luetliods  of 
teacliing  in  the  public  scliools  reported,  tbroaj 
.lohn  Eaton  of  Washingloii,  that  consiilerable  pn 
ress  liiul  bepn  made,  and  ibat  everywtier«  rarli 
aasoclHtions  and  scbools,  as  well  as  individuals,  w 
working  upon  t)ie  subject,  and  many  important  ( 
periments  had  been  made.  The  couimittee,  hower 
was  not  prepared  to  make  more  than  a  verbal  ttl 
ment,  and,  on  its  request,  was  continued. 

The  committee  on  the  registraiion  of  deallis.  blTtl 
and  niarriagfs,  reported,  through   Mr.  K    B.  Ellii 
of  Washington,  that  the  object  of  this  committ«« 
to  bring  about  the  co-operation  of  the  govemmeBt 
the  United  .States  and  the  several  state?  i"  .-lii'lii 
ing  a  uniform  and  efficient  system  of   . 
Bills  have  from  time  to  time  been  presen;,  .  -. 
mitteesof  congres<i,  —  the  lost  congress  having,  in  bo 
houses,  considered  bills  identical  in  character^ 
for  various   reasons,   delay  liad   preventol 
There  had   been   no  adverse  action :   the 
received   the  hearty  co-operation   of   man;  ti 
friends  in  both  houses,  and  favorable  aA-linti  in  ll 
near  future  might  be  expecte*!.     The  Inf' 
sired  to  be  secured  would  be  useful  to  In: 
<tecurlng  the  legitimate  descent  of  herlt*ble  | 
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rbicb  necessarily  cbauges  ownership  on  an  average 
ee  times  a  century;  useful  to  people  at  large  In 
rminiug  the  relative  salubrity  of  localitlfs  when 
with   the  census  retui-ns;  and  especially 
in  preparing  tables  of  annuities,  and  other 
bearing  on  the  duration  of  human  life.     On 
i)uesl  of  the  committee.  It  was  continued, 
be  committee  on  sK-llar  magnitudes  reported  tliat 
be  chairman  of  the  committee,  I'rof.  E.  C.  Picker- 
Bg,  WM  to  have  sent  an  elaborate  report  with  tables, 
ich  had  been  considered  in  committee;  but  prob- 
Wj,  by  some  miscarriage,  it  had  failed  to  reach  the 
D«ral  secretary.   On  recommendation  of  the  stand- 
[  committee,  it  was  voted  that  the  report  should  be 
luted,  and  the  committee  continued. 
The  committee  to  confer  with  committees  of  for- 
assoclations  for  the  advancement  of  science, 
1th  reference  to  an  international  convention  of  sol- 
ace associations,  reported,  through  Dr.  C.  S.  Miuol, 
follows:  — 

This  committee  reports  that  It  has  conducted  an  ex- 
nsive  corre»pondence,  and  made  considerable  prog- 
ss.     The  question  of  an  lnlemation.il  convention 
London  Is  now  before  the  Brlliiih  association,  and 
ei>endent  upon  its  action,  which  cannot  be  reached 
Bfore   Its  meeting    in   Aberdeen.     The  committee 
I  not  at  lllierty  to  publish  the  correspondence;  but  It 
eU  that  much  progress  has  l)een  made,  and  It  .seems 
lot  Improbable  that  a  meeting  will  be  held  In  London 
ritbln  a  few  years.     Owing  to  the  liberality  of  Mrs. 
iizaltelh  Thompson  of  Stamford,  Conn.,  an  endow- 
l«ot  has  been  secured,  and    twenty-five  thousand 
Dllars  placed  In  the  hands  of  a  board  of  trustees, 
iie  income  to  be  expended  in  the  promotion  of  pure 
Elence  by  Uie    international    convention  when   or- 
Atted.     Knr    this,   Mrs.   Thompson    deserves    the 
uks  of  our  association.    A  fuller  account  of  this 
rlU  be  found  in  Science  for  Aug.  28.     In  regard  to 
Im  gift  of  Mrs.  Thompson,  this  sum  of  twenty-five 
Mid  dollar  comes  In  five  thousand  dollars  pre- 
I  last  year  by  Mrs.  Thompson,  and  twenty  thou- 
t  dollars  presented  by  her  this  last  spring.    The 
ro  sums  have  been  placed  together:   a  board    of 
ste«-s  has  been  organized,  with  Dr.  n.  B.  Bow- 
itch  of  Boston  as  Chairman;  and  having  for  Its 
ber  members,   Mr.   William  Minot  as    treasurer, 
ildiint  F.  A.  Walker  of  the  Massachusetts  instl- 
of  technology.   Prof.   E.   C.   Pickering  of  the 
rd  observatory,  and   Dr.  C.  S.  Minot  as  sec- 
Mrs.  Thompson,  seeing  the  international  as- 
ciation  might  not  Immediately  come  Into  existence, 
desiring  to  render  her  fund  immediately  avall- 
r  for  the  promotion  of  science,  has  very  libcr- 
'cmpowered  the  trustees  to  expend  the  Income 
•nch   manner  as  shall   seem    to   them   desirable, 
Btll  It  shall  be  transferred  to  the  board  for  which 
li  ultimately  designed.      In  consequence  of  this 
Jity  of  Mrs.  Thompson,  we  shall  have  at  our 
a  contlderablo  sum,  available  this  autumn, 
will    be  appropriated    in   some  manner  for 
Sre   investigation   or    research   of   some  kind   yet 
_be  determined;   and  the  board  of  tnutees  will 
a   pohllc  announcement    of    the  manner  in 


which  appropriations  may  be  made  from  this  endow- 
ment. I  myself,  contlnue<l  Dr.  Minot,  regard  this  en- 
dowment, from  the  very  liberal  terms  In  which  it  was 
moxlc,  as  one  of  exceptional  value;  and  it  seems  to  me 
that  this  aosoclallon  should,  in  the  most  cordial  man- 
ner In  Its  power,  express  to  Mrs.  Thompson  Its  thanks 
for  her  liberality  to  science.  I  have  further  to  report, 
on  behalf  of  the  standing  committee,  its  recommenda- 
tion that  the  report  of  this  committee  be  accepted,  and 
the  committee  continued,  and  the  name  of  the  com- 
mittee changed  from  its  present  very  long  title  f-o  the 
'Committee  on  international  scientific  congress.' 
The  recommendation  of  the  standing  committee  was 
adopted,  and  the  standing  committee  was  directed 
to  prepare  a  suitable  resolution  of  thanks  to  Mrs. 
Tliompson. 

The  committee  on  the  International  congress  of 
geologists  reported  that  two  members  of  the  com- 
mittee would  attend  the  coming  congress  in  Berlin, 
and  a  report  should  be  expected  at  the  next  meeting 
of  the  association. 

The  committee  In  relation  to  duties  on  scientific 
books  reported  progress,  and  requested  that  the 
names  of  Professors  Baird,  Newcomb,  and  Menden- 
hall  should  be  added  to  the  committee,  and  this  was 
done. 

The  committee  on  the  uniformity  of  graphic  Illus- 
trations In  representing  facts  of  statistics,  etc.,  re- 
ported that  the  committee  had  been  formed  at  the 
instance  of  Mr.  Francis  B.  Hough,  since  deceased. 
The  remaining  members  of  the  committee  recom- 
mended its  discontinuance,  as  no  one  of  them  was 
ready  to  undertake  the  charge  of  the  work  which  Dr. 
Hough  had  planned :  the  committee  was  discharged. 

The  committee  appointed  at  the  last  meeting  of 
the  association  upon  the  encouragement  of  researches 
upon  the  health  and  diseases  of  plants,  reported 
through  Mr.  J.  C.  Arthur,  that,  considering  that  its 
most  important  work  was  to  secure  the  coiiperation 
of  the  department  of  agriculture  at  Washington,  it 
had  urged  upon  the  commissioner  the  establishment 
of  a  bureau  or  division  in  that  department  for  the 
study  of  plant-diseases,  especially  those  affecting 
fungi;  and  urged  upon  him,  that,  in  the  appointment 
of  an  officer  to  make  such  investigations,  he  should 
select  a  man  whose  training  had  been  such  as  to 
enable  him  to  call  to  his  aid  all  the  knowledge  and 
appliances  of  the  best  modem  scientific  methods. 
In  accordance  with  the  recommendations  of  the 
committee,  the  commissioner  reported  his  hearty 
sympathy  with  the  objects  of  tlio  committee,  and 
announced  that  he  had  appointed  Mr.  F.  L.  Scrlbner 
of  Girard  college,  Philadelphia,  to  take  charge  of 
such  work  for  the  department.  On  the  recom- 
mendation of  the  standing  committee,  this  committee 
was  reconstituted  with  the  following  members:  J.  ('. 
Arthur,  C.  E.  Bessey,  T.  J.  Burrill,  W.  G.  Farlow. 
and  Charles  V.  Riley. 

Other  committees  reported  progress,  and  were  con- 
tinued. Some  of  their  reports  were,  by  recommenda- 
tion of  the  standing  committee,  read  in  the  section  to 
which  the  subject  appertained.  One  or  two  com- 
mittees were  discharged. 
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THE  RESOLUTIONS   CONCERNING  THE 
COAST-SURVEY. 

TiiK  following  are  the  resolutions  referred  lo  in  our 
lending  article,  and  unanimously  passed  by  the  asso- 
clatiun  at  its  general  session  of  Aug.  28:  — 

Whebeas,  The  attention  of  this  association  haa 
been  called  to  articles  In  the  public  press,  purport- 
ing to  jrive  —  "-nd  presumably  by  authority  —  an 
official  report  of  a  commission  appointed  by  the 
Treasury  department  to  investigate  the  condition  of 
the  U.S.  coast-survey  office,  in  which  report  the 
value  of  a  certain  scientific  work  is  designated  as 
'  meagre  ; ' 

\kd  WHBnBAS,  This  association  desires  to  express 
A  hope  that  the  decision,  aa  to  the  utility  of  such  scien- 
tific work,  may  be  referred  to  scientific  men, — 

Ue»ulce(l,  Tliat  the  American  association  for  the 
advancement  of  science  is  in  eaniest  sympathy  with 
the  goveniment  in  its  every  intent  to  secure  the  great- 
est pofsible  efficiency  of  the  public  service. 

Re»olevd,  Tlial  the  value  of  the  scientific  work 
performed  in  the  various  departments  of  the  govern- 
ment can  he  best  judged  by  scientific  men. 

liegohcil.  Thai  this  association  desires  to  express 
its  earnest  approval  of  the  extent  and  high  character 
of  the  work  performed  by  the  U.  S.  coast-survey,  — 
especially  as  illustrate<l  by  the  gravity  determinations 
now  in  progress,  —  and  to  express  the  hope  that  snch 
valuable  work  may  not  be  interrupted. 

Resolved,  Tliat  Ibis  association  expresses,  also, 
the  hope  th>it  the  government  will  not  allow  any 
technical  rule  to  he  established  that  !ihnil  necessarily 
confine  its  scientific  work  to  its  own  employees, 

Retolted,  That  in  the  opinion  of  the  American 
association  for  the  advancement  of  science,  the  head 
of  the  coast-survey  should  be  appointed  by  the  pres- 
ident, by  and  with  the  advice  and  consent  of  the 
senate,  should  have  the  highest  possible  standing 
among  scientific  men,  and  should  command  tbelr 
entire  confidence. 

Rftnlved,  That  copies  of  these  resolutions  shall 
be  prepBre<l  by  the  general  secretary,  and  certified  by 
the  president  of  the  association  and  by  the  perma- 
nent secretary,  and  shall  be  forwarde<l  to  the  pres- 
ident of  the  United  States,  and  the  secretary  of  the 
treasury,  and  given  to  the  press. 


PROCEEDINGS   OF  THE   SECTION   OF 
ASTRONOMY  AND  MATHEMATICS. 

Perhaps  the  small  number  of  members  In  attend- 
ance, especially  in  section  A,  and  the  consequent 
dearth  of  papers,  may  have  Ijeen,  In  the  minds  of  the 
sectional  couiniiite(\  a  sufficient  excuse  for  the  appear- 
ance of  the  first  two  numbers  upon  the  programme; 
but  it  would  certainly  be  far  better  to  reduce  the 
number  of  meetings  of  the  section  in  such  a  case, 
and  thus  grant  its  members  more  opportunity  for 
he.triug  valuable  papers  in  others,  than  to  occupy  its 
tiuic,  and  lielract  from  Its  dignity,  by  the  sorious  con- 


sideration of  such  material  as  that  first  otttnt\  lo  th' 
section  of  mathematics  and  astronomy.    Th«  flrtt  ••( 
these  choice  contributions  was  by  Mr.  Thomas  B«4- 
nett  of  Jacksonville,  Fla.,  cntitlod  *  Intimate  coatio 
tlon  between  gravitation  and  the  solar  parallax.'   Tt" 
only  important  truth  stated  in  th«  paper,  tli'-  ■■•'■ 
forth  as  a  new  and  importjint  discovery,  an<! 
cipal  feature  of  the  matter,  was  simply  aii" 
of  staling  Kepler's  third  law,  and  offers  m 
whatever  of  determining  tiic  solar  parallax,     i  :i;. ; 
of   the   |iaper  was   princlpaliy   nontense.     The 
paper  by  Mr.  S.  K.  Uaight  upon  '  Rapidity  of  eali 
tlon,'  etc.,  was  only  a  rffumf  of   sunie   shtrrt  call, 
principally  In  cro.is-multiplication,  which  ar** 
in  many  elementary  arithmetics,  and  are  famllli 
woulil  suggest  themselves,  to  any  <iii#  having 
lo  make   any  extended  compulniioiis   in  that  man- 
ner; while  the  speaker's  remark*  about  lite  use  of 
logarithms  only  served  to  show  hi*  Ignoruice  of  the 
whole  matter. 

The  section  then  settled  down  to  the  eonsIdwaUoo 
of  iierious  business  in  listening  to  a  paper  by  Prof.  B. 
A.  Newton  of  Yale  college,  upon  '  The  effect  of  tnuD 
bodies  passing  near  a  planet  ujKin  the  planet's  vain- 
city.'  The  former  researches  of  Prnfessor  Newton, 
upon  meteors,  are  recognized  among  astronomen  u 
our  principal  source  of  knowledge  about  the  cbir- 
acler,  distribution,  and  motion  of  these  minute  bodies 
with  which  the  solar  system  is  filled,  especially  Ihia* 
which  strike  our  atmosphere,  and  are  burned  op  u 
meteors.  The  possible  effect  of  these  ujion  the  rou- 
lion  of  the  earth,  and  the  revolution  of  th<!  i-.-irth  miJ 
moon  in  their  orbits,  has  been  subjected  to 
investigation  at  the  hands  of  several  mat  I 
astronomers.  The  recent  pubik'ntions  of  Mr 
ning  of  Bristol,  Eng.,  claiming  the  fixity  of  lou| 
tinning  radiant  points  of  meteor  strcam<i.  have 
the  ijuestion  of  the  existence  of  broad  streams  ol 
metco^^ids  moviu;!  swiftly  through  stellar  space  out* 
side  of  solar  attraction;  and  any  new  inrestlKstlM 
bearing  upon  any  of  these  points  is  more  than  usuaUy 
timely.  In  this  paper  Professor  Newton  ba.«dlseii»ciJ 
the  effect  upon  the  earth's  motion  of  ihi>se  bu^Na 
which  do  not  pass  near  enough  lo  the  earth  to  In 
drawn  into  its  atmosphere,  but  still  near  enougb  to 
be  drawn  out  of  their  course,  and  swung  for  a  tiiM 
In  hyperbolic  orbits  round  it.  He  liegaii  by  siylnj 
that  the  results  of  the  investigation  might  perliijit  be 
considered  negative  as  far  as  me^istirable  quatilJli* 
In  the  solar  system  are  concerned,  but  that  they  tin) 
a  mathematical  interest,  and  might  jiossibly  have  t 
liearing  upon  somewhat  similar  question')  in  tnoli*- 
<ilar  physics,  like  the  kinetic  theory  of  gates.  Tti* 
mathematician  and  astronomer  must  be  referred  !« 
the  paper  Itself,  but  the  results  of  popular  Inl 
may  be  briefly  summarized  as  follows:  Coniidi 
first,  the  cose  of  a  cylindrical  stream  of  small 
evenly  distributed,  and  all  moving  In  the  samo  direc- 
tion with  a  common  velocity  past  the  earth  «up{ 
to  be  in  the  axis  of  the  cylinder.  It  is  bliuwn 
they  will  communicate  to  the  earth  In  each  uotl 
time  a  velocity  along  the  axi.>t :  P,  that  is  pmporllonsi 
lo  the  density  of  the  gronp;  2°,  that  decreases  attb* 
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relocliy  Increases,  nearly  inversely  as  the  square  of 
Itlte  velocity;  '.'i°.  that  increases  as  the  logarithm  of 
■the  nttliii«  of  the  cylinder,  the  radius  l)eiiig  measured 
oy  a  unit  differing  from  the  earth's  radlns  by  a 
nail  quantity,  which  is  a  function  of  the  velocity. 
(Kecond,  in  the  esse  of  a  widely  extended  group  of 
ill  Ntdies  evenly  distriliuted  in  space,  and  having 
Is  all  equal,  but  directed  towards  points  evenly 
ibuted  over  the  cele»tiiil  sphere  with  the  earth 
ing  in  a  right  Hue  through  them,  it  is  shown 
tU  for  those  which  do  not  strike  the  earth,  but 
{only  affect  it  by  th^ir  attraction,  the  effect  will  be 
exceedingly  minute  acceleration  of  the  earth's 
notion,  if  the  latter  is  lesii  Ihnn  that  of  thr  bodies, 
ton  thiingh  the  group  is  infinite  in  extent.  If  the 
Icwth's  Telocity  is  greater  than  tlinl  of  the  bodies, 
Itlieir  total  effect  will  consist  of  two  parts;  a  very 
Imlnnle  retardation  of  the  earth's  motion  depending 
[in  amount  upon  the  absolute  velocity  of  the  bodies, 
lanit  another  retsnlstion  depending  upon  the  assumed 
l«xtenl  of  the  group.  In  conclusion,  Ihc  effect  of 
T bodies  ttrlking  the  earth  or  moon  is  manifold  greater 
tthan  that  of  those  only /inninr/ nenr ;  and  since  it  has 
[before  been  shown  that  any  admissible  magnitude  of 
jiaeteoroidB  would  make  the  effect  upon  the  moon's 
Imean  motion  of  those  which  strike  it  only  a  minute 
fraction  of  the  observed  acceleration,  still  less  can 
Iaii?  nctiiin  of  those  passing  near  the  moon  have  any 
l»pprecialile  effect.  The  hour  of  adjournment  pre- 
I  Tented  any  discussion  of  this  interesting  paper. 

TTje  flr»t  paper  of  Friday's  session  was  by  Prof.  Wm. 
I  Rarkne.ss  of  the  U.  S.  naval  observatory  upon  the 
flexure  of  transit  instrimienti.  The  tirae-observa- 
ition*  of  the  different  transit-of-Venus  parties  in 
[lB74anJ  18$2,  —  and  the  latitude  observations  as  well, 
I  —  were  made  with  transit  instniments  of  the  '  bent ' 
[or  'broken  '  pattern;  i.e.,  a  totally  reflecting  prism  is 
]|tl»c«d  iti  the  tube  of  the  axis,  and  thus  one-half  of 
[the  axis  Itself  forms  a  part  of  the  telescope  tube, 
jthe  eye-piece  and  micrometer  being  at  one  end  of  the 
|«sla.  This  form,  while  allowing  great  convenience 
|sn<1  rapidity  of  manipulation,  introduces  newdifficul- 
[lle«  through  the  flexure  in  the  supjwrt  of  the  central 
and  the  discussion  of  these  has  led  Professor 
ness  to  make  a  thorough  investigation  of  the 
of  transit  instniments  from  the  most  general 
fpuint.  The  details  are  of  too  technical  a  char- 
ttlft  popular  presentation :  and  we  can  only  state 
kl  nature  of  the  subject,  and  give  a  brief 
'  of  the  points  brought  out.  Astronomers, 
!  most  exact  measurements  possible  with  their 
enls.  have  always  been  obliged  to  consider 
1  the  most  rigid  of  them  as  clastic,  and  as  bend- 
f  differently  under  the  force  of  gravity  as  they  are 
swung  into  different  positions.  But  if  they  are  en- 
tirely BTminetrical  in  coustniction  with  reference  to 
ji  vertical  plane,  it  is  generally  assumed  that  the 
cntirr  flexure  takes  place  parallel  to  that  plane;  and 
hence  lliat  the  line  of  collimation  determined  by  re- 
Tersal  upon  s  collimat4.>r,  or  by  a  pair  of  opposite  col- 
lUmator*.  is  at  right  angles  to  the  axis  when  corrected 
for  Inequality  and  Irregularity  of  pivots.  But  the 
jal  point  of  Professor  Harkness's  paper  was,  that. 


on  account  of  unequal  elasticity  in  the  different  parts 
of  any  instrument,  this  condition  could  only  be  cer- 
tainly fulfilled  when  the  direction  of  gravity  through 
the  instrument  was  not  changed  by  the  operation. 
This  could  only  be  done  by  reversal  either  upon  a 
zenith-collimator  or  orer  the  nadir,  and  in  these  two 
positions  only  could  the  line  of  collimation  be  consid- 
ered as  rigorously  at  right  angles  to  the  axis.  The 
other  conclusions  were,  that  for  the  particular 
zenith  distance  at  which  a  line  of  collimation  is  de- 
termined, that  line  possesses  the  essential  properties 
of  a  Hue  at  rlght^angles  to  the  axis,  but  for  no  other 
zenith  distance;  and  that  flexure  at  right  angles  to 
the  meridian  consists  of  two  parts,  the  larger  of 
which  is  measurable  by  a  pair  of  collimators,  but  the 
smaller  is  only  determinable  by  star-transits.  For 
field  instruments  this  method  would  be  feasible;  but 
in  the  case  of  larger  meridian  instniments,  which  are 
supposed  to  correct  the  positions  of  the  stars,  this 
would  hardly  be  allowable  in  fundamental  work. 
Prof.  11.  M.  Paul  of  the  naval  observatory  remarked 
that  the  results  of  the  paper  emphasized  anew  the 
necessity,  in  the  great  bulk  of  meridian  observa- 
tions, of  work  in  zones,  tlie  positions  of  the  zero- 
stars  in  these  zones  depending  upon  some  good 
fundamental  system  like  that  of  Auwers;  and  also,  in 
the  formation  of  such  a  system  of  fundamental  posi- 
tions, the  advantage  of  giving  greater  weight  to  the 
work  of  different  observatories  upon  the  stars  which 
culminated  near  their  zeniths,  provided  they  could 
determine  their  collimation  by  reversal  upon  a  zenith 
collimator. 

The  next  paper  was  by  Prof.  G.  W.  Hough,  director 
of  the  Dearborn  observatory  at  Chicago,  describing 
some  improvements  recently  introduced  in  the  print- 
ing-chronograph, first  designed  and  brought  into  use 
by  himself  at  the  Dudley  observatory  in  1871.  This 
in.strument  Is  designed  to  print  upon  a  fillet  of  paper 
the  minutes,  seconds,  and  hundredths  of  seconds, 
indicated  by  the  clock  which  controls  it,  at  any  in- 
stant when  an  observing-key  is  closed  by  the  observ- 
er's finger.  The  impression  is  made  from  the  surface 
of  three  continuously  running  type-wheels,  the  swift- 
est of  which  revolves  once  per  second,  and  Is  con- 
trolled each  second  by  the  standard  clock.  The 
recent  improvements  consist  in  engraved  type  on  the 
face  of  the  wheels  in  place  t)f  the  rubber  ones  u.se<l 
at  first,  which  re<iulieil  loo  frequent  renewal;  and  of 
the  substitution  of  a  direct  blow  by  an  electro-mag- 
net upon  the  type-wheel  fillet,  thus  making  the  ap- 
paratus much  more  light  and  compact  than  the  old 
form.  For  this  Professor  Ilough  uses  three  cells  of 
a  storage  battery,  each  of  about  two  volts  electro- 
motive force,  and  from  0.3  to  0.4  of  an  ohm  resist- 
ance, thus  furnishing  a  strong  current  for  the  printing- 
magnet.  The  cells  are  kept  permanently  coupled  to 
the  chronograph,  and  are  charged  by  eight  small 
gravity  cells  having  a  resistance  of  7  to  10  ohms 
each.  He  claimed  that  it  was  perfectly  reliable,  and 
eminently  a  labor-saving  machine;  and  described  its 
use  in  making  transit  observations  as  a  luxury  that 
no  one  would  do  without  after  trying  it,  the  mean 
of  the  seconds  and  hundredths  being  taken  directly 
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on  the  fillet  without  traiisferrence  to  books.  In  re- 
>pouse  to  inquiry,  be  stated  that  the  diffiruhy  in  get- 
ting a  circuit  through  a  cloclc-penduluni  and  globule 
of  mercury,  which  would  be  absolutely  sure  to  close 
every  second,  might  be  entirely  overcome  l)y  having 
the  mercury  pure  and  making  sure  of  good  connec- 
tions; that  the  diiTerence  between  commercial  and 
pure  mercury  was  a  very  marked  one  in  this  case. 
Mr.  J.  A.  Brasbear  of  Pittsburgli  called  attention  to 
the  growing  importance  of  cbronograpbic  records  in 
all  employment  of  men  and  machinery,  and  described 
a  very  perfect  system  in  use  in  some  manufactories. 
Professor  Xewton  referred  to  the  very  conTcnicnt 
system  of  the  Repsolds,  for  printing  rapidly  the  set- 
tings of  micrometer-screws,  as  well  illustrated  upon 
the  new  Tale  college  beliometer  in  charge  of  Dr. 
Elkin.  Prof.  C.  S.  Peirce  of  the  coast  survey  culled 
attention  to  the  great  gain  this  would  be  in  record- 
ing the  readings  of  micrometer  screws  in  the  com- 
parison of  standards  of  length  where  rtipidity  was 
highly  desirable,  and  especially  the  avoidance  of  the 
necessity  of  removing  the  eye  continually  from  the 
eye-piece  to  read  off  the  head.  Professor  Paul 
alluded  to  his  hope  of  soon  applying  Uepsold's  appa- 
ratus where  rapidity  was  of  tlie  first  iuiimrtance:  viz., 
in  recording  the  settings  of  tlie  position-circle  of 
the  Xicol-prisui  in  Professor  Pickering's  method  of 
observing  the  eclipses  of  Jupiter's  satellites,  where 
as  many  settings  as  inissilile  are  wanted  while  the 
satellite  is  entering  or  leaving  the  shadow:  and  he 
said  he  hoped,  with  a  chronograph-key  in  one  hand, 
and  managing  the  Nicol  and  its  printer  with  the 
other,  to  be  able  to  secure  the  record  of  the  times  and 
settings  of  the  Ni<M>l-circle  every  two  or  three  seconds, 
working  entirely  in  the  dark,  and  keeping  it  up  as 
loll!;  as  desired. 

Tlie  next  paper,  by  Prof.  J.  IJurkitt  Webb,  de- 
scriliiMl  a  mctlxMl  of  using  polar  coordinates,  by 
transferring  tlie  origin  from  the  centre  to  the  end  of 
the  unit-radius,  —  thus  substitui ing  (r— 1 )  for  r, —  and 
then  using  the  length  of  the  arc  and  the  distance  out 
from  its  end  upon  the  railius  vector,  as  x  and  y  are 
used  in  rectangular  coordinates.  He  found  this  a 
very  convenient  transformation  in  the  application 
of  polar  coordinates  to  the  discussion  of  Amsler's 
planinieter;  and  pointing  out  that  l)y  substituting 
Infinity  for  unit-radius  in  the  equations  thus  trans- 
formed, tbey  were  reduced  to  tho.se  of  rectangular 
coordinates,  he  thought  this  transformation  of  polar 
Cdiirdinates  might  be  found  generally  useful. 

The  only  paper  on  Monday  was  a  presentation  by 
Mr.  C.  II.  Rockwell  of  Tarrytown,  X.Y..  of  some  re- 
>ulls  of  his  observations  for  time  .and  latitude  with  the 
almucantar,  an  instrument  devised  by  Mr.  Chandler 
of  the  Harvard-college  observatory  a  year  or  two  ago, 
which  promises  at  least  to  furnish  an  entirely  new 
and  radically  different  method  of  attacking  the  ques- 
tion of  absolute  positions  of  the  stars,  and  wry  prob- 
ably far  to  surpass  all  others  in  accuracy,  on  account 
of  its  freedom  from  systematic  errors.  The  results 
thus  far  published  by  Mr.  Chandler  seem  fully  to  con- 
firm all  that  was  expected  of  the  instrument;  and  it 
is  probably  not  too  much  to  say,  that  it  is  the  most 


important  addition  of  the  present  century  to  the  in- 
struments and  methods  used  in  the  detenuiuaticn  of 
absolute  star-positions.  The  sources  of  systematic 
error  would  seem  to  be  almost  wholly  reduced  to 
those  of  varying  personal  equation  in  the  observation 
of  transits  at  all  speeds,  and  at  all  inclinations  tnd 
directions  over  horizontal  wires,  and  to  possible  srt- 
tematic  difference  in  atmospheric  refraction  in  differ- 
ent azimuths.  Mr.  Rockwell  exhibited  some  results, 
simply  copied  from  his  observing-books,  illustrating 
the  methods  of  reduction  for  time  and  latitude  ut^ 
servations,  and  sliowing  the  degree  of  accuracy  that 
can  be  attained  by  the  instrument  in  both  tbe.«e  di- 
rections. Tliey  served  to  show  that  the  instrument 
wtien  duplicated  will  give  equally  goo<l  results  with 
the  one  first  constructed;  and  their  rousideratira 
gave  rise  to  a  very  interesting  discussion,  partici- 
pated in  by  many  members,  as  to  the  character  of 
work  the  instniment  might  l>e  expected  to  do,  in  the 
course  of  which  Mr.  Rockwell  answered,  in  a  veiy 
entertrining  way,  many  questions,  put  by  variovs 
members,  ait  to  the  details  of  observing  and  reducing, 
which  were  not  before  clearly  understootl  un  accoiut 
of  the  novelty  of  the  work.  One  of  the  most  impor- 
tant problen)s  which  the  instrument  is  specially 
adapted  to  investigate,  and  one  which  we  hope  Mr. 
(^handler  will  soon  find  time  to  undertake,  is  the  de- 
termination of  the  declination  of  fundamental  stars 
south  of  the  equator,  tying  them  to  northern  stars 
at  corresponding  zenith  distances  below  the  pole. 
This  would  seem  to  be  by  far  the  best,  perhaps  the 
only,  method  of  connecting  these  together  in  swat 
that  shall  be  free  from  systematic  error. 


PIWCEEDISGS  OF  THE  SECTIOS  OF 
PHYSICS. 

Tub  first  p.iper  read  before  the  section  of  physics 
was  by  Prof.  S.  1*.  Langley,  on  the  spectra  of  si-me 
sources  of  invisil)le  radiations,  and  on  the  recopiition 
of  hitherto  unmeasured  wave-lengths.  The  mess- 
uremcnt  of  infra  red  wave-lengths  has  heretofore 
been  confined  to  those  found  within  the  range  of  the 
solar-heat  spectrum.  It  is  of  interest  to  know 
whether  there  are  other  wave-lengths  than  tbuse 
found  in  the  sun's  heal,  so  that  we  mar  {^rba(>s  «- 
plain  how  it  is  that  the  surface  heat  of  one  pl.iurt  it 
maintained  in  spite  of  the  ready  radiations  of  extremr 
solar  heat  through  the  atmosphere.  Our  knowledge 
of  wave-lengths  is  comparatively  recent.  a<  Fraun- 
hofer  gave  the  first  accurate  measures  in  ]>'i':i  His 
range  of  values  was  from  .(X)03(]  to  .00i>75  of  a  milli- 
metre. The  use  of  the  florescent  eye-piece  and  pho- 
tography has  extended  the  range.  The  extreme  rang* 
of  the  nonnal  eye  is  from  about  .OOCO!  to  .taa'«'l  oi  a 
millimetre,  or  a  little  over  one  octave.  It  has  been 
known  since  the  time  of  the  first  Herschel.  that  heat 
radiations  existed  below  the  range  of  vision:  but  it 
was  supposed  that  glass  absorbed  this  dark  heaL  la 
1881  Professor  Langley  found  that  common  glass  wM 
diathermanous  to  all  the  dark  rays  which  come 
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BtD  the  sun,  and  he  has  determined  the  wave-lenglbs 
a  newly  discovered  solar  region  hy  direct  obsen'a- 
[>n.     We  have  in  this  infra  red  portion  of  tlie  sun 
^ctruul  the  greater  part  of  the  heat  which  sustains 
Ijjanic  matteron  this  planet;  and  the  qnestiuns  arise, 
es  the  planet  radiate  heat  of  the  wave-lcngtlis  that 
I  receives  from  the  sun;  and  How  is  its  temperature 
Maintained,  i>roliably  several  liundred  degrees  al>ove 
he    temperature   of   space,    wlien   our  observations 
bow  that  the  direct  radiations  of  heat  from  the  sun 
kn  only  raise  it  al>out  fifty  degrees  above  the  sur- 
bundiug  temperature  ?    Experiments  at  Alleghany 
how  that  the  dnrlc  solar  heal  is  transmitted  by  our 
Qosphere  with  less  difllculty  than  the  iiglit:  and  if 
be  radiations  of  the  soil  are  of  this  wave-length,  our 
Miet  should  actually  be  cooler  on  account  of  its 
Imospheru  than  if  it  had  none.     With  this  in  view, 
ofessor  Langley  has  carried  on  during  tlie  last  two 
rs  measurements  of  the  radiations  from  bodies  of 
be  tempi^rature  of  our  eartli.     Almost  the  only  ma- 
ferial  which  can  be  used  for  the  prism  and  lenses  in 
bis  work  is  rock-salt.     It  is  needless  to  say  that  the 
siish  deteriorates  after  a  few  hours'  use,  necessitating 
I  constant  resetting  of  the  surface.     Leslie  cubes  cov- 
re<l  with  Lunphiack,  and  tilled  with  boiling  water  or 
niline,  were  used  as  radi,iling  surfaces.     Nearly  the 
bbolc    heat    spectrum    from    these   sources  passed 
nngh  the  prism  at  angles  which  the  theories  of  our 
kxl-twMiks  have   lierctofore  pronounced  imjiossiblo. 
raking  with  reserve,  Professor  Langley  says  that 
!  have  every  reason  to  lielieve  that  heat  radiated  by 
be  soil  has  a  wave-length  twenty  limes  that  of  the 
fcw«f?ii  visible  line  of  the  .'•olar  8i>tetrum.     Professor 
tigley's  results  are  of  iuterest  to  the  physicist,  as 
>wlng  that  the  wave-lengths  of  something  more 
an   one  two-thousandth  of  an  inch  are  rendered 
ghly  probable;  to  the  astronomer,  because  we  find 
bat  the  heat  radiated  from  the  soil  is  of  a  totally  dif- 
ferent quality  from   that  received  from  the  sun;  so 
bol  the  Important  processes  by  wliich  the  high  sur- 
I  teini>erature  of  the  planet  are  maintained,  can 
be  investigated   with,   we  may  hofMi,  fruitful 

Bcli  of  the  success  of  Professor  Langley' s  work 
tniled  oi|  the  possibility  of  making  satisfactory 
I  and  pri«m8  from  rock-salt.  Professor  Langley's 
tper  was  followed  by  one  by  Mr.  J.  A.  Br.tsbear,  on 
Iprarticii  of  method  working  rock-salt  surfaces  for 
pliral  puri>o»es.  Mr.  George  Clark  succce<led  in 
ag  and  polishing  a  rock-salt  prism  for  Professor 
ejr,  but  otherwise  none  liad  met  with  success; 
Professor  Langley  was  assured  by  the  best  opti- 
n»,  lliikt  a  rock-salt  prism  could  not  be  made  to 
Ou"  Frauiihofcr  lines.  Mr.  Brashear  proved 
edlction  to  bo  false.  Mr.  Brasliear's  luethml 
wl  In  the  use  of  a  pitch  bed,  which,  while  yet 
ras  flattened  by  a  plate  of  gloss;  the  pitch  was 
eooled  by  water,  anil  upon  it  were  drilled  conical 
oTc*  one-qnnrler  Inch  In  diameter,  and  half  an  inch 
(;  the  surface  of  pitcli  wiis  then  warmed  suitably, 
fe|Min  It  w.is  pressed  a  true  plain  surface.  Upon 
Dtisber  thus  |>repared  was  put  a  very  small  quan- 
'  of  roiute  aitd  water.    The  polishing  was  done  by 


diametrical  strokes,  the  operator  walking  about  the 
polisher  as  he  rubbed;  this  motion  must  be  constant 
and  continued  till  the  last  traces  of  moisture  disap- 
pear, and  the  prism  is  to  be  slipped  off  the  polisher  in 
a  perfectly  liorizontal  direction. 

Prof.  H.  S.  Carhart  presented  a  paper  on  surface 
transmission  of  electrical  discharges,  which  was  an  In- 
genious revision  of  work  by  Pmfessor  Henry.  Prof. 
E.  L.  NIcliols  presented  some  further  notes  on  the 
chemical  lichavior  of  magnetic  iron,  a  continuation 
of  work  described  In  a  paper  at  the  Philadelphia 
meeting.  In  the  absence  of  Professor  William  Ferrel, 
his  paptT  on  psychometry  was  read  by  title  only. 
Major  H.  E.  Alvord  of  Mountainville,  New  York, 
presented  the  results  of  telemetric  observations  at 
Houghton  Farm.  This  Is  a  metliod  by  which  changes 
in  temperature  are  transmitted  and  recorded  elec- 
trically; and  Major  Alvord's  results  show  that,  with 
increasing  experience,  the  records  followed  more  and 
more  satisfactorily  the  observations  made  on  the  mer- 
curial thenuometer. 

Commander  Theodore  F.  .Jewell's  paper  on  the  ap- 
parent resistance  of  a  body  of  air  to  a  cliange  of 
shape,  described  some  experiments  at  the  U.  !S.  tiorpedo 
station,  in  wliich  a  disk  of  gun-cotton  was  exploded 
on  a  metal  plate.  Upon  each  disk  of  tlie  explosive 
had  l)ecn  stamped  tlio  letters  '  U.  S.  N.',  and  the  year 
in  wluch  the  material  had  been  manufactured.  After 
explosion  upon  the  iron,  similar  indentations  were 
found  upon  the  plate  as  if  the  air  in  the  indented 
letters  liad  been  driven  into  the  plate. 

Professor  T.  C.  Mendenhall  called  attention  to  the 
modifications  and  improvements  already  made  or  de- 
sired in  electrometers,  especially  witli  reference  to 
their  use  in  observations  on  atmospheric  electricity. 
Observations  of  this  kind  have  been  made  regularly 
for  the  last  year  or  two;  but,  as  Professor  Mendenhall 
well  said,  the  meaning  of  the  variations  recorded  is  still 
a  mystery.  Prof.  A.  E.  Dolbear  read  three  papers: 
in  one  he  describe<l  a  method  of  studying  the  contact- 
tlieory  of  electricity  by  means  of  tiie  teleplione.  He 
has  found  that  a  click  is  produced  in  the  telephone 
every  time  the  circuit  is  broken  lietwecn  two  heter- 
ogeneous materials,  sis  copper  and  zinc.  In  another 
paper  he  referred  to  his  success  in  employing  a  Bern- 
stein incandescent  lamp  for  projection  purp<.>ses;  and 
in  the  third  lie  described  a  new  galvanic  element  of 
Iiigh  electro-motive  force  and  great  constancy,  con- 
sisting of  carbon  in  a  saturated  solution  of  bichro- 
mate of  potash  and  sulphuric  acid,  and  zinc  in  a 
saturated  solution  of  ammonic  chloride;  nitric  acid 
could  be  used  in  place  of  sulphuric.  Mr.  A.  J. 
Itogers  presented  a  paper  on  electrolysis  of  the  salt* 
of  the  alkaline  earth. 

It  is  much  to  be  regretted  that  Prof.  J,  Uurkitt 
Webb  was  obliged,  by  want  of  time,  to  refer  so 
unsatisfactorily  to  his  papers  on  entropy  and  the 
Ufe  of  the  universe,  in  each  of  which  he  presuma- 
bly discussed  matters  In  the  Interest  nf  thermody- 
namics. 

Prof.  E.  L.  N'ichols  has,  by  means  of  aspectro-pho- 
tometcr  described  at  a  previous  meeting,  eompareil  the 
spectrum  of  the  unclouded  sky  with  that  of  the  tight 
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reflected  by  magnesium  carlMnikto,  illuminated  by 
direct  Bunliglit.  Repealed  measurements  of  tlie  rela- 
tive inteiLiltlea  of  conespondiiig  portions  of  Uiese 
spectra  throughout  tliclr  whole  length,  and  similar 
comparisons  of  the  spectrum  uf  the  magnesium  car- 
bonate Willi  tlie  direct  siK?clrum  of  the  snurco  of 
illuminaliou,  have  furnished  data  from  which  the 
character  of  the  liglil  sent  us  from  the  open  sky  can 
be  determined,  and,  in  one  sense,  its  color  also.  The 
measurements  show  that  tlie  8|H'ctrum  of  tlie  sky  is  of 
the  same  cliaracteras  that  of  white  light,  varying  less 
from  the  reflection  spectrum  of  a  perfectly  colorless  ol> 
ject  tlian  do  the  spectra  of  such  substances  tm  white 
paper,  sulphate  of  calcium,  carttonate  of  magnesium, 
lamp-black,  etc.  Similar  meajiuremenls  were  made  of 
the  reflection  spectra  of  Lord  Uayleigh's  '  blue  cloud,* 
formed  by  the  precipitation  of  sulphur  by  hydrocliloric 
acid  in  a  solution  of  hyposulphite  of  sixlium,  and  of 
thin  Rims  of  antimony  oxide.  It  was  found  lliat  (he 
same  is  true  of  the  light  reflected  l>y  these  substances. 
The  blue  color  of  the  sky  and  of  other  opalescent  me- 
dia i«,  according  to  these  results,  not  due  to  an  excess 
of  the  more  rcfrangilile  rays  in  the  light  reflected  by 
them,  but  is  of  subjective  character.  This  view  the 
author  lias  maintained  in  a  previous  paper,  in  wliich 
it  was  pointed  out  that  a  well-known  peculiarity  of 
the  eye,  lis  rapidly  increasing  sensitiveness  to  violet, 
with  decrease  of  intensity  of  illumination,  issuflicient 
to  account  for  tlie  appearance  of  the  sky,  and  of 
many  other  objects,  without  having  recourse  to  the 
hypothesis  of  selective  reflection.  The  object  of  the 
present  paper  is  llie  pri-senlation  of  experimental 
evidence  l>earlng  upon  this  question.  It  is  to  be  re- 
gretted that  Prof.  S.  P.  Langley  had  left  town  before 
this  paper  was  read.  A  uuml>er  of  tliose  present 
called  attention  to  the  disagreement  of  the  results  uf 
Professor  Nicliols  with  those  obtained  by  Professor 
Langley. 

Professor  Nichols's  paper  was  appropriately  fol- 
lowe<i  by  that  of  Prof.  C.  K.  Wead,  who  exiiibited  a 
combined  spectro-photomeler  .and  ophthalmospeclro- 
scope.  This  instrument,  made  by  theGene\-a  society, 
is  intende<1  to  combine  witli  the  least  possible  dupli- 
cation of  parts,  several  of  the  best  instrumcnta  for 
the  study  of  spectra.  It  gives  the  measure  of  the 
relative  brightness  of  the  spectra:  1°,  by  the  width 
of  silts  or  by  smoked  glasses;  2°,  by  Nicol  prisms 
outside  the  collimator;  3°,  by  combination  of  the 
two.  Further,  it  allows:  1°,  the  mixture  of  any  two 
spectral  colors  in  any  relative  intensity,  and  their 
comparison  with  an  intermediate  spectral  color  by 
'Uonder's  coupled  slits;'  2°,  the  addition  of  either 
the  simple  or  the  mixed  color  of  a  measured  quantity 
of  white  light  (Glan);  3°,  the  comparison  of  the  sim- 
ple or  mixed  colors  of  the  spectrum  with  the  light 
from  a  colored  body. 

In  a  pii[)er  on  weather  changes  of  long  period,  Mr. 
H.  Helm  Clayton  of  Ann  Arbor  cited  evidence  that 
there  are  at  times  slow  progressive  movement!  of 
barometric  change,  and  of  temperature  from  west  to 
east.  Mr.  Clayton  also  made  an  attempt  to  show  a 
certain  periodicity  in  the  character  of  the  weather  of 
the  United  States  during  the  last  year,  and  claimed  to 


be  able  to  make  prodicUons  lMU«d  on  this  |«rioi 
for  a  month  In  advance.  The  |i«per  ludled  <t 
erable  adverse  criticism. 

Two  papers  by  Dr.  J.  W.  Moore  of  1 
were  devoted  to  an  explanation  of  nppa; 
room  demonstration  of  clectrodynwinic  |ilji  uwi 
A  paper  read  by  Prof.  II.  W.  Eaton  of  Louu 
on  the  relation   of  vanishiug  ami   ]>(*rmaneiil 
netism,  contained  resiiils  of  on  InvestlgAtimi  « 
ho  hail  uiiderlaken  at  the  suggestion  of  >V1«dni 

Prof.  C.  J.  R.'ed  of  Burlingtoo,  lo.,  exhJW 
piece  of  apparatus  for  classroom  demonatntiooi 
laws  of  falling  bodies. 


CHEMISTRY    IN    THE    SKRVICE 
PUBLIC  HEALTH.^ 

In  the  study  of  hygiene  from  the  chemical  *iA^ 
are  obliged  to  consider  not  only  the  normal  a 
lions  of  the  earth  and  atmosphere,  but  t!:=  o);i 
which  are  brought  about  liy  the  crowds 
individuals  on  account  of  tbe  pursuit  oi 
ing  Industries. 

In  the  service  of  sanitary  science,  chemistry  bu 
educational  oflice  to  fill.  The  public  ha'vcjyil 
conce])tion  of  what  the  capabilities  auii  liuill 
of  chemistry  are.  It  is  hard  to  ui.tke  a 
lieve  that  water  to  be  analyzed  must  be  bi 
a  clean  vessel,  and  that  the  chemist  canni 
gulsh  lieiwcen  the  Impurities  of  the  water 
of  the  jug.  It  is  almost  Impossiblr  fur  tl 
cally  uneducated  public  to  undrrsLind 
chemical  action  takes  jilace,  the  pro|icnli 
substances  concerned  are  not  carried  into 
uct:  that  because  vitriol  is  used  in  glucose  fl 
the  product  does  not  contain  the  add ;  and 
of  aquafortis  in  making  oleomargarine, 
startling. 

There  must  needs  be  reformers  and  pi 
pists,  but  many  of  these  are  extremists;  and  Qovb* 
more  than  in  sanjlary  matters,  is  a  little  knowlct| 
dangerous  thing.  At  one  time  all  the  evils  mtt* 
tribulable  to  microbes,  and  at  another  to  severe 
Microbes  may  be  left  to  the  biologists,  and  pad 
sewer-gas  as  well,  since  chemists  have  rai|><d  U> 
cover  any  substances  in  the  gas  which  could  jirai 
the  well-known  ill  effects.  In  tin-  mallei 
adulteration,  the  origin  of  the  terror  is  nl 
oiis;  thus,  that  tea  is  said  to  be  adulle 
prussic  acid,  arose  from  the  use  of  PrussI 
the  facing.  Chemists  are  perioflically  obll, 
tingulsli  between  adultorallons  which 
falsiflcations  and  those  which  are  harmfi 
must  lie  remembered  that  even  the  purest 
cial  products  contain  small  amoubta  uf  fi 
stances. 

It  is,  perhaps,  not  altogether  to  our  credll 
so  often  need  the  spur  of  extntvagance  to  lead  a 

'  Abtlrnd  of  Ml  iiddroM  di  '  f<«l 

Ivtry  of  Iho  Aiuortciin  u«ocl:>:  IMS 

«l  Aun  ArlKir..\ug.26,hy  Ti' :  ..       ....,._ '.Um 

•atu  InaUtatc  of  tcMhnology,  Bottlou,  vlr«'pn:«iiS«atfrfU9«M 
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public  tlie  truth  wiih  regard  to  exist- 
~An  unv»rnishe(l  stHlement  of  things  as 
lly  itro,  cuTinot  awaken  that  interest  which 
liFU  people  Imagine,  after  each  lueal,  that 
the  etlpcts  of  the  alum  In  the  bread,  or 
ing  of  tJie  vitriol  in  the  glucose  a<lullerated 
■  the  heavy  weight  of  the  clay  out  nf  which 
«-berrie»  were  moultleJ.  It  is  corlainly  an 
It  service  to  public  health,  that  of  inve-'-tigat- 
tctual  state  >if  exisiiiig  evils;  and  noble  cx- 
f  uucli  ki-rvIcK  are  si'en  in  the  Inve.sligalions 
\,ancrl  of  food  *old  in  London.  Another 
ere  chemistry  cornea  advantageously  in  con- 
I  the  public  health,  is  in  the  suggestion  of 
renit'dies  fill-  exisiing  evils:  some  seem  to 
likt  the  proiMT  method  Is,  in  all  cises,  to  .as- 
Ihe  existence  of  the  offence,  and  then  to 
^•continuance:  but  generally,  where  the 
mk  long  growing,  and  where  our  pecuniary 
Wn  Involved,  such  siiuimary  legislation  is, 
,  unjusL 

tier,  Berthollet,  and,  in  more  recent  times, 
ad  and  others,  have  interested  themselves  in 
Ication  of  chemistry  to  sanitary  purposes; 
^iikoffer  and  Angus  Smith  have  been  spe- 
Dininent  workers  in  this  line.  This  list  shows 
I  chemists  have  been  willing  to  devote  their 
unitary  chemistry;  but  how  often  it  is  the 
it  a  brief  course  in  analysis  is  held  to  justify  a 
n  acting  as  an  adviser,  as  the  state  assayer  or 
nsly.«t ! 

iior  Nieliols  stated  that  be  had  been  asked, 
Mollary  chemislry  '.'  Is  It  any  thing  more 
lering?  as  if  the  problems  were  all  solved, 
had  but  to  follow  a  mechanical  process, 
wiedge  of  the  normal  cum|)Osition  of  the  at- 
e  restH  upon  the  analysis  of  many  chemists; 
le  we  know  so  much,  who  knows  the  bearing 
altli  of  the  variations  to  which  the  atmos- 
subject?  How  mucli,  in  spite  of  the  work 
tsor  Rvinsen,  do  you  know  of  the  organic 
I  tlie  air,  and  the  proper  methods  for  its  de- 
l  and  estimation  ?  Professor  Remsen  and 
»»e  found  that  the  passage  of  carbon  luon- 
rough  the  heated  iron  of  our  furnaces  is 
ly  of  no  account;  but  who  can  tell  us  of  the 
ioo  and  amount  of  the  ga.«eou8  '  somethings ' 
ake  the  anthracite-heated  atmosphere  of  our 
I  difTercni  from  that  of  a  liniiNe  heated  by  a 
nace?  It  is  asserted  by  some  that  the  ilay  of 
examinations  is  passing  away,  and  that  the 
tties5  of  water  will  be  detennined  by  the 
by  the  chemist.  Without  detracting 
ent  value  of  blologicul  methods,  we 
eve  that  they  can  replarc  chemical  e.vam- 
>r  a  long  time  yet:  it  niufst  Orst  become  cer- 
aJI  llie  evil  effects  of  Impure  water  are  due 
^likius  MOW  so  eagerly  studied.  When  the 
I  examination  of  water  has  been  placed  on  a 
It  will  then  lie  nrcessary  to  carry  out  the 
I  by  Professor  Mallet,  of  discovering  the 
aracterlitics  which  belong  to  waters 
o^c»l  examination  condemns,  and   of 


making  these  characteristics  the  basis  of  future 
chemical  analysis.  In  the  matter  of  the  pollution  of 
streams  by  sewage,  there  is  much  chemical  work  to 
be  done.  The  natural  purification  of  streams  is  ad- 
mitted to  be  a  fact;  but  cliemists  differ  as  to  the 
extent  to  which  it  Uikes  place,  and  the  agencies  at 
work.  The  action  of  oxygen  has  been  and  Is  to-day 
being  studied;  but  clear  light  will  not  be  obtained  so 
long  as  we  are  content  to  speak  of  'organic  matter' 
as  though  it  were  a  definite  something. 

Sanitary  science  comes  nearest  to  the  public  in  the 
examination  of  foods  and  drinks.  Chemical  exam- 
ination of  such  substances  has  long  been  provided 
for  by  law,  and  in  recent  years  has  seen  greatly  In- 
creased activity.  Provision  is  ma<leon  the  continent 
of  Europe  for  such  examinations:  and  thei-e  are  lab- 
oratories ut  the  service  of  the  public,  either  gratis,  or 
under  a  tariff  oft«n  ridiculously  low.  In  this  country, 
more  or  less  stringent  laws  against  adulteration  exist; 
and  these  laws,  in  some  stales,  have  lieen  made  more 
stringent  on  account  of  popular  feeling,  which  was 
at  its  lieigbt  in  187S  and  1870;  but  t!ie  enforcement  of 
such  laws  is  usually  in  the  hands  of  the  state  boards 
of  health,  which  are  often  hampered  by  the  want  of 
suitable  appropriations.  As  far  as  Professor  Nichols 
was  Informed,  no  laboratories  have  been  established 
by  states  or  municipalities,  where  the  public  can 
have  analyses  made  either  gratis,  or  for  a  moderate 
fee;  and  It  is  doubtful  how  far  the  establiiilimeut  of 
such  laboratories  is  desirable.  The  laboratories 
which  exist  in  connection  with  various  educational 
inslitullons  are  probably  all  that  Is  needed;  and 
there  are  advant.iges  in  securing  the  co-operation  of 
a  number  of  able  cliemists,  as  is  done  in  New  York 
State,  and  in  assigning  to  each  certain  descriptions 
of  articles  for  analysis. 

Investigations  in  sanitary  chemistry  have  been  un- 
dertaken in  the  various  agricullural  and  physiologi- 
cal laboratories;  but  one  of  the  first —  if  not  the  first 
laboratory  founded  for  the  investigation  of  these 
questions  —  was  that  establishcil  in  Dresden,  in  Jan- 
uary, 1871,  under  the  direction  of  Dr.  Fleck.  Among 
subjects  investigated  at  this  institution,  were  the 
various  methods  of  water  and  food  analysis,  meth- 
ods of  protecting  combustible  and  inflammable  ma- 
terial, and  the  effect  of  arsenical  papers  upon  the 
air  of  rooms.  Tlie  state  boani  of  healtli  of  Massa- 
chusetts led  the  way  on  this  side  of  the  water,  and 
the  earlier  re|>orts  of  the  board  contain  many  papera 
on  similar  questions. 

Tlie  education  of  those  who  propose  to  follow  lhi« 
line  of  work  requires  a  thorough  knowledge  of  gen- 
eral and  .analytical  chemistry,  and  of  physics.  It  is 
quite  possible  to  take  a  bright  l.id  from  the  grammar 
school,  or  even  from  the  street,  and  teach  him  to 
make  analytical  determinations  with  great  accuracy; 
but  this  does  not  make  a  chemist  of  him.  Tourses 
in  sanitary  engineering  in  our  technical  schools  have 
been  established,  but  how  far  these  courses  will 
develop  iloes  not  yet  appear.  In  order  that  the  Stu- 
dent may  have  an  intelligent  idea  of  what  questions 
should  be  submitted  to  the  chemist,  and  how  the 
results  obtained  should  be  understood,  he  should 
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have  a  good  knowledge  of  the  principles  of  cbem- 
Istry.  Sanitary  Inspectors  should  be  fnmilinr  with 
certain  cliemical  tests  which  would  ennliic  them 
to  make  preliminary  examinations,  and  to  dincruiiiio 
how  far  the  aid  of  the  clioinist  is  necossary.  There 
is  room  in  the  conimunlly  for  ti  class  of  persons 
knowing  H  little  enginecrinc,  a  litlle  chemistry,  a  lit- 
tle biology,  and  a  little  of  other  things,  an  occupa- 
tion legitimate  and  honorable,  but  one  which  does 
not  justify  our  calling  a  person  so  posted  a  sanitary 
engineer,  or  a  clieniir.t. 


PROCEEDINGS    OF    THE    SECTION    OF 
CHEMISTRY. 

The  meeting  or  the  cliemical  section  Imd  an 
unnsiially  large  attendance ;  and  Ann  Arbor, 
not  having  very  many  attractions  to  withdraw 
the  attention  of  members,  allowed  all  cheniista 
in  ailondanco  to  be  present.  The  total  number 
of  papers  presented  was  i^mall,  —  in  all  only 
seventeen.  Of  these  one  was  not  chemical, 
one  was  every  thing,  one  organic,  one  applied, 
two  mathematical,  two  phannacenlical.  throe 
theoretical,  and  six  analytical.  The  meeting, 
while  not  brilliant,  was  respectable,  and  was 
remarkable  chiefly  for  the  absence  of  the  older 
and  more  renowned  chemists  of  the  country. 
It  would  certainly  be  an  advantage  if  these 
would  more  generally  endeavor  to  attend  the 
meetings  of  the  association,  and  encourage  the 
j'onnger  members  bj*  their  counsel.  Following 
is  a  brief  synopsis  of  the  more  important 
papers  presented  :  — 

Prof.  A.  B.  Prescolt  gave  results  of  experiments 
made  under  his  direction,  fixing  the  limits  of  recov- 
ery of  certain  |>oisi>ns  when  mixed  with  organic  mat- 
ter, such  as  meat  and  bread. 

Prof.  W.  A.  Noyes  re.id  a  paper  on  para-nitro- 
benzoic  sulphunide.  This  body  belongs  to  the  class 
of  sulpliurihles,  llie  first  representative  of  which  was 
discovered  by  Kablberg.  The  new  substance  is 
remarkable,  in  lliiil  it  retains  the  imide  grouping 
peculiar  to  the  sulphuiiides  in  Its  salts.  This  nitro- 
sulphunide  is  Intensely  bitter,  while  benzoic  sulphn- 
nlde  is  probably  the  sweetest  substance  known. 

Dr.  H.  W.  Wiley  presented  a  method  of  estimating 
lactic  and  acetic  acids  in  sour  milk  or  koumiss.  The 
caseino  is  preclpllated  liyudilingan  ciju^ii  volume  of 
strong  alcohol  to  the  milk.  After  lillering,  the  acid 
is  determined  in  the  flltrnic,  using  )ihenylplithaleln 
as  indicator.  The  same  author  spoke  of  the  composi- 
tion of  koumiss  made  from  cow's  milk.  The  analyses 
show  a  lower  percentage  of  alcohol  and  lactic  acid, 
and  a  higher  one  of  milk-sugar  and  fat,  than  are  found 
in  Eiiroi)can  samples,  whether  made  from  cow  or 
mare's  milk.  The  adulteration  of  honey  was  also 
discussed  by  Dr.  Wiley.  The  Iioneys  of  commerce 
are  found  to  be  largely  adulterated.     The  substances 


most  used  for  this  purpose  are,  starcb-su 
(glucose),  cane-sugar,  and  Inverted  caiie-<ii(; 
suits  of  numerous  analyses  made  at  the  dcp 
of  agriculiure  were  given,  and   >  *ot\{ 

lean  honeys  made  with  those  ■ 

Messrs.  H.  W.  Wiley  and  F.  \  .  i:-  M 

a  new  meihod  of  estimating  woter  i 
etc.     Samples  arc  dissolved  in  alcoijoi  \n. 
weighed   portion  of  sand,  and  drit'd.     Afiert 
to  70°  C,  they  .arc  saturated  with  absolute  aico 
dried  again  to  constant  weight. 

Messrs.  £.  H.  Cowle«,  A.  IT.   <"  i^^ 

Habery,  presented  an  important  an<  '■  '"^1 

on  a  new  electric  furnace,  and  aluniiiinin  ^i<>.>^S 
in  it.  The  furnace  is  of  fire-clay.  The  mats  Is  I 
acted  on  is  mixed  intimately  with  fin.'  -  "'"' 
gas-carbon,  and  is  place<l  in  the  break 

two  electrodes,  which  are  inserted  in  flir  i  »•■  • 

the  funiace,  and  connected  witli  a  jK)werful  iljmn 
electric  maehine.  The  mass  to  be  rednceJJ 
rounded  with  coarsely  pulverized  charcoal,  to.! 
tlie  heal  produced  from  attacking  tbc  fir 
nace.  The  temperature  of  the  furnace  U  hlg1i| 
to  produce  an  alloy  of  copfier  and  aluminuni,^ 
the  aliimiiunu  Is  present  In  the  state  of  oxide,  ore* 
of  silicate.  The  aluminum  alloys  prinluceil  by  l| 
niethwl  cost  much  less  than  when  made  iu  III*  i 
way.  The  five  per  cent  aluminum  alloy  is  a  dots  ( 
proxiinatlon  in  color  to  18  carat  gold,  and  dm*! 
readily  tarnish.  Its  tensile  strength,  in  the  fom 
castings,  is  equivalent  to  a  strain  of  )'>S,00o  ll».  to  I 
square  inch.  An  alloy  containing  two  or  three  peril 
aluminum  is  stronger  than  brass,  |>osscsses  gn 
permanency  of  color,  and  would  make  an  cxcdlt 
substitute  for  that  metal.  The  effect  of  silicon 
the  small  portions,  upon  copper,  is  to  greatly  inert 
its  tensile  strength;  and  copper  and  silicon  alloy* I 
made  easily  in  the  furnace.  When  more  than  fif<  | 
cent  of  silicon  is  present,  the  product  is  exironi 
brittle.  Alloys  of  copper  and  boron  iiave  also  U 
made.  Boron  seems  to  act  upon  copper  a*  vtA 
does  on  iron.  A  small  percentage  of  boron  in  cog 
increases  its  tensile  strength  to  .X),(.)00  or  OO.nilt)  I 
per  square  inch,  without  diminishing  to  any  st 
extent  its  conductivity.  Aluminum  seems  to  Inert 
very  considerably  the  strength  of  metals  with  wh 
it  is  alloyed.  An  alloy  of  copper,  nickel,  and  ll 
containing  a  small  percentage  of  aluminum,  ha»  h 
named  '  IlercuJes  metal,'  and  withstood  a  strain 
105,000  lbs.  to  the  square  inch.  The  strength  of  e( 
mon  brass  is  doubled  by  the  addition  of  two  lotl 
per  cent  of  aluminum.  Alloys  of  aluminum  uid  t 
are  obtained,  without  difiiculty,  in  thr  fumao& 
product  was  analyzed  containing  forty  p«^ 
aluminum. 

A  chemical  study  of  Yucca  angustlfolia ' 
Rented  by  Miss  Helen  C.  D.  Abbott.     Bestd 
of  the  usual  constituents  found  in  jilants,  III 
ing  were  detected :  manganese  In  the  ash.  four  1 
oils,  a  new  resin  which  it  is  proposed  to  namej 
another   new   resin   which  it   is   projKi.>ied 
pyrophaeal,  a  red  crystalline  coloring  matt< 
gum,  four  crystalline  compounds,  and 
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I  the  subterrnneftii  part  of  the  yucca  the  oil  extracted 
j  fttiiii  llif  bark  Is  »olid  nt  ordinary  tfimperatures :  from 
I  Uie  wood  it  \9  of  A  less  solid  consistency,  while  the 
[  yellow  l)iue  of  the  leaf  contains  an  oil  quite  soft;  and 
[In  the  areeii  leaf  llic  nil  is  still  more  fluid.  Tuccal 
[wM  obtained  from  the  bark  and  wood  of  the  root. 
Ill  is  a  transparent  niby-colored  substance,  melts  at 
ITOOC.  and  its  speciflc  gravity  is  1.1)91.  A  blood-red 
I  color  reartlon  was  obtained  by  warming  the  resin 
1  with  animoDium  molybdat«\  ami  a  few  drops  of  strong 
[  nitric  acid.  Pyrophaeal  was  extracted  from  the  yellow 
uf  the  leaf,  and  melts  at  7!l°  C  The  amount  of 
Bnin  olitAined  in  tlie  wooil  varied  from  8.9.5  per 
At  to  lf).4  jMjr  cent.  Saponin  waji  also  found  In  the 
'bark  ami  leaves  of  the  plant. 

Prof.  F.   P.   Dunnington  described  a  method   of 

flzius  crayon  drawings.    The  drawings  made  on  un- 

siied  manila  paper  are  saturated  with  a  preparation 

I  consisting  of  one  part  Damar  varnish,  and  twenty-five 

parts  turpentine.      After  drying,  they  are  ready  for 

oae.     A  paper  by  the  same  author  de.scribcs  a  pecul- 

pUr  porous  mineral  containing  titanic  acid,  found  on 

'  m  steep  mountain  side,  and  evidently  of  igneous  ori- 

f  gilt.     The  surrounding  soil  was  found  also  to  contain 

titanic  add.    The  origin  of  the  mass  is  somewhat 

uncertain. 

Mr.  O.  r.  .lohnson  presented  a  paper  on  negative 
bonds,  and  a  rule  for  balancing  equations.  After  giv- 
ing rules  for  determining  bonds,  the  author  presented 
his  views  of  sim[>le  oxidation,  oxidation  with  combi- 
nation, double  oxidation  and  complex  oxidation  in 
Ihelr  relatinns  to  chemical  equations. 

Mr.  A.  V.  E.  Young  presented  a  study  of  the  ther- 
mo-chcmical  reaction  Iwtweeii  potassic  liydrale  and 
comiuon  nlum.      After  descriiiing  the  experiments 
[  wliich    had   been   made,    the   following  conclusions 
1  reached:  1°.  Tliat  if  |>ota3sic  hydrate  in  excess 
ttdded  to  alum,  there  results  a  cliaracteristic  dis- 
^trfbullon   of  constituents   between   the   soluble  and 
insoluble  portions  of  the  mixture.    2°.  This  distri- 
bution is  a  function  of  temperature,  as  well   as  of 
'  dilution  and  mass.    :3°.  This  phenomenon  is  prob- 
I  »bly  due    to  dissociation  by  water  of  compounds 
AlfO,,  and  SO,,  and  of  potastic  alumlnate. 

Prof.  .J.  W.  Langley  read  a  paper  on  the  results  of 
[  *n  Investigation  of  the  concentration  produced  by 
tlie  differential  action  of  chemism  on  certain  acid 
radicles.  The  paper  showed,  that,  by  this  action  (as 
for  Instance  when  a  copper  plate  is  suspended  in  so- 
iation  '»f  argentic  nitrate),  the  NO,  divided  into  two 
pvts.  Iiaving  an  approximate  ratio  of  1:3.  Copper 
,  and  zinc  In  aqueous  bromine  beliave  in  the  same 
way.  Copper  In  solution  of  ferric  chloride,  and  «lnc 
in  solution  of  copper  sulphate,  produce  a  concentra- 
tion of  the  radicle  in  opposition  to  gravitation. 

By  communication  with  the  various  members  of 
the  >e<-tion,  the  secretary  had  arranged  the  following 
question  for  discussion:  What  is  the  l>est  initiatory 
work  for  students  entering  upon  laboratory  practice? 
Dr.  11.  W.  Wiley  was  requested  to  open  the  discus- 
•lon.  Ill'  said  it  wa«  with  laboratory  work  largely 
aa  Po|>e  »;iid  almut  govemuionts,  '  What's  best  ad- 
iatfred  Is  l)est.'    Students  l>eglnnlag  laboratory 


work  should  understand  nt  once  that  chemical  sci- 
ence is  no  guess-work,  but  a  science  of  definite  pro- 
portions. They  should  learn  the  use  of  the  balance, 
aiul  their  experiincnlal  work  In  general  chemistry 
should  be  conducted  quantitatively  from  the  start. 
Students  should  he  taught  to  rely  upon  themselves: 
their  faculties  of  observation  and  powers  of  reason 
should  be  developed.  At  first  they  should  be  kept  as 
much  as  possible  from  books,  and  from  loo  garmlotu 
professors.  They  should  be  told  nothing  of  llie  phys- 
ical and  chemical  properties  of  a  bo<iy,  which,  by 
proper  diligence,  and  under  wise  din^clion,  they 
niiglit  lind  out  for  themselves.  For  instance,  in 
slinlying  liydrogen,  the  student  should  be  directed  to 
take  definite  quantities  of  zinc  and  sulphuric  acid, 
to  measure  the  volume  of  gas  given  off,  to  dry  and 
weigh  the  residual  zinc  sulphate,  and  study  its  prop- 
ertie.s,  etc.  Whether  beginning  students  should  be 
kept  at  work  in  the  study  of  general  chemistry,  or  be 
t.iught  also  analytical  work,  will  depend  largely 
upon  the  judgment  and  taslo  of  the  instiuctor. 
Laboratory  work,  in  order  to  give  its  fnll  benefit, 
must  be  combined  with  lectures  and  recitations:  and 
through  It  all,  the  work  illustrating  stoichiomelry 
must  be  fully  done  and  comprehended.  The  pr<ii;i-ess 
of  the  work  should  be  gauged  neither  for  the  dullest 
nor  brightest  pupil,  but  the  middle  course  will  be 
found  iK'st.  In  all  cases,  much  will  depend  on  the 
judicious  oversight  and  guidance  of  the  instructor. 

Prof.  R.  B.  Warder  asked  whether  It  were  belter 
to  begin  with  gases  or  with  metals  ?  He  was  inclined 
to  prefer  metals,  since,  their  properties  were  more 
easily  discovered.  Prof.  F.  P.  Dunnington  suggestcii 
a  course  of  metjillurgy  and  ass.iylng  as  being  well 
adapted  to  a  student's  Initial  laboratory  work;  after- 
wards the  use  of  the  blow-pipe  could  be  Introduced. 
Mr.  Thos.  Antiscll  said  Ih.^t  the  object  of  inslnirtion 
ought  to  l)e  considered  in  determining  its  charac-tcr. 
If  the  study  of  chemistry  was  begun  only  as  a  part  of 
a  liberal  education,  the  course  of  instruction  should 
be  largely  qualitative  analytical  work.  On  the  other 
liand,  if  the  pupil  was  looking  forward  to  chemistry 
as  a  profession,  it  would  be  belter  to  put  hitu  to 
quantitative  work. 

Prof.  A.  B.  Prescott  was  Impressed  with  the  idea 
that  the  study  of  ciiemistry  might  be  approached  In 
two  ways;  viz.,  as  descriptive  chemistry,  and,  ex- 
perimentally, in  general  chemistry.  Stuilents  sliould, 
in  analytical  work,  practice  first  on  known  bodies 
before  beginning  on  unknowns.  Care  must  be  taken 
not  to  place  too  much  reliance  on  laboratory  work 
alone.  It  is  of  the  utmost  Importance  that  rigid 
class-work  in  the  lecture  and  recitation  rooms  go 
along  with  the  experimental  work  In  the  laboratory. 
As  great  a  mistake  may  be  made  by  relying  on  labo- 
ratory work  alone  as  there  was  formerly  by  neglect- 
ing it  altogether. 

Prof.  C.  F.  Mabery  regretted  that  chemistry  was 
not  taught  practically  in  high  schools  and  academies. 
School  trustees  generally  thought  that  saventy-flve 
dollars  a  year  w.is  a  liberal  allowance  for  laboratory 
purposes.  Uc  would  liave  young  people  begin  with 
common  plienomena,  such  as  the  rusting  of  iron,  etc. 
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He  would  insist  on  his  pupils  mastering  the  princi- 
ples of  stoicbiometry,  and  in  working,  ns  far  as 
possible,  quantitatively,  even  in  general  chemistry. 
Hr,  C,  L.  Mees  heartily  indorsed  the  i<lcas  advanced  by 
Pr«ifi'S8or  Mabcry.  For  three  hundred  dollars,  a  good 
practical  chemical  laboratory  could  be  established  in 
high  schools,  which,  if  properly  conducted,  would 
result  in  grejit  j.'otjd.  He  would  insist  on  a  student 
rcpi'ating  his  work  until  It  was  exact.  No  careless 
work  should  be  allowed.  Mr.  C.  W.  Kolbe  pave  an 
illustration  of  high-school  Instruction  In  chemistry, 
which  was  evidently  purely  bookish.  The  young 
man  who  had  passed  a  brilliant  examination  In  stui- 
chiomctry  failed  to  do  the  simplest  kind  of  a  problem 
afterwards,  because,  he  said,  '  it  wa.s  not  in  the  book.' 
Miss  L.  J.  Martin  thought  chemistry  should  be  taught 
in  high  schools  so  as  to  make  the  pupils  think,  and 
not  become  mere  machines.  Prof.  O.  C.  Johnson 
gave  an  amusing  account  of  the  failure  to  develop  the 
sense  perceptions,  which  he  thought  should  be  an 
lm|>ortant  part  of  laborator)-  instruction.  Messrs. 
Bennett,  Sheppard,  Smith,  and  the  acting  vice-presi- 
dent, Lupton,  also  took  part  in  the  discussion. 

The  second  subject  discussed  was,  'To  what  ex- 
tent is  the  knowledge  of  molecular  physics  necessary 
for  one  who  would  teach  theoretical  chemistry  ? 

Prof.  J.  W.  Langley  was  invited  to  open  the  dis- 
cussion on  this  topic.  He  gave  a  very  clear  and  sat- 
isfactory exposition  of  the  dependence  of  chemistry 
upon  physics,  and  of  their  close  relation  to  one  an- 
other. He  drew  attention  to  the  fact,  that  only 
under  fixed  or  limited  ranges  of  physical  conditions 
do  the  ordinarily  accepted  reactions  and  chemical 
affinities  manifest  themselves.  Professors  Prcscott 
and  Lupton  took  part  in  the  discussion,  showing  the 
advisability  of  delaying  any  attempts  to  teach  the 
higher  branches  of  physics  until  the  student  had  ad- 
vanced well  in  practical  laboratory  work. 


THE  SECOND  LA  W  OF  THERMO- 
DYNAMICS.^ 

The  second  law  of  tlipnnodynamics  has  becu 
chosen  for  the  subject  of  this  .iJdress :  what  that  law 
Is  will  be  the  main  <|Ui'stion,  and  the  ground  will  be 
taken  that  Ilankine's  view  of  the  subject  is  the  cor- 
rect one.  After  calling  attention  to  the  statements 
of  Tnit  and  others  as  to  this  law,  and  as  to  Rankine's 
way  of  stating  it,  no  apology  will  be  necessary  for  the 
choice  of  a  <|uestion  whicli  ought  already  to  have 
beeu  fully  and  satisfactorily  settled. 

There  are  three  different  statements,  each  claiming 
to  be  the  second  law  of  themimlynamics.  I.  Kan- 
kine's  law  :  "  If  the  total  actual  hc.-it  of  a  homoge- 
neous and  uiiifiirnily  hot  substance  lie  conceived  to 
be  divided  into  any  number  of  equal  parts,  the  effects 

'  .\b«tract  of  nn  addrvM  delivered  before  the  •ocUon  of  me- 
cbuiicAl  sclenco  of  tlio  Arociican  ttMoctntion  for  Iho  iuIvbdco- 
ment  of  pclenoe,  al  Ann  Arbor,  .\ug.  20,  bv  Prof.  J.  BunKiTT 
Wkbb  of  Ithaca,  X.Y. ,  vlce-prenldcnt  of  toe  scclion.  For  the 
oonpletr  addreu,  see  Van  S<iilran<Ci  eng.  mo;.,  October,  18U. 


of  those  ports  in  causing  work  to  be  perfonniHl  m 
equal."    Rankine  gives  also  a  second  form  .i(  ilw  i^» 
in  which  the  exprpssion  'ab8olut«  t«ii 
the  place  of  'total  actual  heal.'     II.  i. . 
as  the  'Second  fumlamental  principle,'  "i: 
not  of  itself  How  from  a  colder  to  a  wami< 
This  may  bo  a  law  in  the  cxner.-il  Uieory  of  1 
not  in  thermodynamics,  which  treats  of  ihi'  - 
between  heat  and    mechanical   euei^;   and  It  tui 
nothing  to  do  with  Rankine's  law,  except  as  all  iittD- 
ral  phenomena  may  be  connected.    HI.  Tin"  fonuuU 
for  the  maximum  ptllcicncy  of  a  heat-eugiue  is  givn 
as  the  second  law,  but  thi5  is  only  a  cons«quenoe gf 
that  law.  and  the  form  of  the  engine. 

It  would  seem  from  this  variety  of  stalen^ 
a  law  of  nature  might  be  any  thing  i(>  suit 
pose.    I  think,  however,  that  a  careful  cxn 
of  Raukine's  second  law  will  show  that  it  k  . 
and  that  it  is  not  universally  quoted  only  Ix"  .lu      i 
Is  not  understood.   Rankine's  law  is  either  cop;""  ■'■■ 
batim,  or  modified  in  a  way  to  make  this   evident; 
and   I  must  confess,  that,  before  working  upoD  tin 
subject  myself,  I  had  difliculty  with  Rankine's  »tat«- 
ments:  they  seem  now,  however,  so  reasonable,  thit 
I  shall  endeavor  to  lead  you  to  the  same  opinion. 

Let  us  see  now  what  is  most  natural  and  appropri- 
ate for  a  second  law:  the  first  law  states  that  best 
and  work  are  mutually  convertible,  and  convertible 
In  a  fixed  ratio;  and  it  is  appropriate  that  the  serund 
law  should  state  the  agency  by  which  such  contet- 
siou  may  be  accomplished,  and  the  rate  at  which  it 
may  be  effected. 

A  quantity  of  heat,  IF',  may  be  employed  as  an  In- 
strument for  the  conversion  of  another  quantity  uf 
heat,  IF,  into  work,  or  for  the  conversion  of  a  qiuo- 
tity  of  work,  A,  iuto  heat;  and  the  converted  qtouitltj 
will  be  proportional  to  the  converter  quantity  for* 
given  change  of  volume  or  of  entropy. 

To  realize  the  truth  of  this  statement,  let  ui  im- 
agine the  simplest  physical  air-engine:  we  need  no 
fly-wheel,  valves,  etc.,  but  simply  a  vertical  cyltniler 
of  infinite  height,  and  unit  sect  ion,  with  non-conduct- 
ing walls,  the  bottom  permeable  to  heat,  and  thenoD- 
conducting  piston  loaded  with  a  pressure  varying  <o 
as  to  be  always  equal  to  the  gaseous  pressure  Iteneath 
it. 

But  this  is  no  more  than  the  shell  of  the  engine: 
we  will  suppose  the  piston  at  such  a  point  that  \kt 
cylinder  shall  have  a  volume  of  one  cubic  unit;  inil 
we  must  now  put  in  it,  say,  one  unit  of  mos!*  uf  tha 
molecules  of  a  perfect  gas,  resting  on  the  Ixjttum  as 
dust,  or  distributed  through  the  space  us  in  auygM. 
but  devoid  of  motion :  we  have  now  added  th<>  mus- 
cles, but  they  are  dead  flesh ;  the  engine  la  not  capt- 
ble  of  transforming  heat  into  work,  or  ctrf  ver»ii-  "The 
agent  by  which  such  a  transformation  may  liearcoui- 
plished  is  not  present;  the  space  through  which  tb» 
piston  may  move  exists,  but  the  molecules  exert  no 
pressure  against  the  piston,  and  there  can  be  no  ques- 
tion of  work  until  we  have  both  space  and  pressun; 
To  obtain  this  necessary  pressure  we  must  heat  the  |:u 
to  the  absolute  temperature,  r;  i.e.,  we  must  store  in 
the  molecules  an  amount  of  kinetic  energy  propoiv 
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OD&l  to  r;  aiid  calculation  ebowB  us  that  the  press- 

XV,  which   they   will   then  produce   by  rebounding 

ora  the  piston,  will  be  proportional  to  thi»  amount. 

I   will   also,  for  any  increased  volume,  be  inversely 

ro|)orti<inaI  to  that  volume.    In  the  ordinary  formula 

nnecting  the  volnme  pressure  and  temperature  of 

perfect  gas,  pp=i?T,  we  have  only  to  suitably  change 

l»e  value  of  i?  to  be  able  to  writ*  po=H'W  where  W 

'»  the  converter  quantity  of  energy  referred  to  in  tlie 

law,  which  we  have  stored  up  in  the  molecules  to  act 

>s  the  ai:ent  or  instrument  for  the  conversion  of  heat 

to  work,  or  rice  cer»(i. 

We  wish  to  emphasize  tills  point,  —  just  as  the 
Iraal  cannot  perform  its  functions  without  life,  so 
it  Is  this  sii>red-up  energy  whicli  is  the  real  agent  in 

10  engine.     Kankine  says,  "  The  effect  of  the  pres- 
nce  in  a  substance  of  a  quantity  of  actual  energy 

causing  transformation  of  energy,  is  the  sum  of 
t>e  effects  of  all  its  p.irta."     Here  he  distinctly  rep- 
lents  energy  as  the  agent  for  the  transformation  of 
<?rgy. 

I  believe  that  nothing  but  energy  can  thus  act,  and 
liat  the  general  law  underlying  transformations  of 
ergy  may  perhaps  be  thus  sLilcd:  "Every  conver- 
lon  of  energy  from  a  form  A  into  a  form  B  can  be 
'ecl«d  only  tlirough  the  agency  of  a  quantity  of 
crgy,"  (and  I  venture  to  add)  and  this  agent  or  con- 
'crtcr  quantity  must  possess  M  once  tiie  characteris- 
ics  of  A  and  B. 

In  the  engine  the  agent  possesses  temperature  and 
inissure,  —  the  characteristics  of  heat  and  work :  in 
:i<>  dynamo  the  field  is  characterized  by  both  elec- 
ical  and  mechanical  tension. 

Now  our  agent-qu.autity  of  heal  must  act  without 

nse  to  lt«elf,  for  this  is  the  peculiarity  of  agents; 

efpfore  the  6xpan!<ion  inuBl  be  isothermal:  a  source 

if  heal  at  the  temperature  r  +  dr  being  applied   to 

c  condufliiig  bottom,  the  gas  will  then   expand 

ithout  loss  of  energy  from  the  volume  unity  to  the 

lume  B,  thereby  converting  a  quantity  of  heal  into 

ork.  which  will  be  infinite  for  an  infinite  volume. 

or  any  given  change  of  volume,  the  amountof  work 

ill  be  prijporlionai  to  the  pressure;  that  is,  to  the 

iiDunt  of  aj;ent-energy :  so  that  for  such  a  change 

e  truth  of  the  law  is  seen. 

Let  us  look  now  at  the  behavior  of  the  molecules: 

each  rebounds  from  the  hot  bottom,  its  stock  of 

nt-cnergy  receives  Into  itself  a  portion  of  the  heat 

which  is  to  be  converted   into   work;   i.e.,   the 

>olecule  is  driven  away  with  an  increased  velocity  by 

«  hotter  molecules  of  the  bottom;  it  carries  this 

iftion  to  the  piston,  to  which  it  gives  it  up  in  the 

nn  of  work,  because  if  the  piston  be  moving  with 

velitcity  V,  the  molecule  will  rebound  from  it  with 

veiwily   reduced   by  2  V.      As  the  volume  In- 

rci  iiP  pressure  must  fall,  on  account  of  the  re- 

ll;  'iming  less  frequent,  and  the  heat  will  be 

•nrciK.'o  into  work  more  slowly;  but  for  any  and  all 

icular  changes  of  volume,  the  rate  of  conversion 

11  be  in  propiirtlon  to  the  amount  of  agent-energy, 
d,  therefore,  to  the  temperature  of  the  gas.     It  is 

ting,  also,  to  notice  that  the  distance  (from  the 
to  the  piston),  over  which  the  heat-energy  If 


must  be  carried,  increases  directly  with  the  volume; 
and  therefore  the  time  required  to  carry  a  certain 
amount  will  be  proportionately  increased,  the  only 
way  to  obtain  a  more  rapid  conversion  being  evidently 
to  increase  the  velocity  of  the  molecules;  I.e.  the 
amountof  agenl-energy. 

Let  us  turn  now  to  Rankinc:  he  Is  most  easily 
understood  If  we  commence  with  his  '  general  law  for 
the  transformation  of  energy,'  already  quoted,  and 
proceed  backward ;  and  we  come  first  to  a  graphical 
representation  of  the  second  law.  After  explaining 
the  quantities  in  his  diagram,  and  the  known  relations 
between  tbcm,  he  asks  us  to  suppose  the  temperature 
T  to  be  divided  into  n  equal  parts.  Should  this 
supposition  be  diflicull  to  make,  we  have  only  to 
reniemi>er  that  r  is  the  temperature  of  the  agent, 
and,  therefore,  the  amount  of  agcnt>energy  in 
terms  of  a  siiilablc  unit;  in  fact,  the  statement  that 
a  nnit  mass  of  gas  possesses  a  temi)erature  r,  is 
equivalent  to  saying  that  it  possesses  r  units  of 
energy,  the  unit  being  the  energy  required  to  raise 
this  amount  of  gas  one  degree  in  temperature.  We 
are  to  suppose,  then,  the  agent-energy  divided  into  n 
equal  parts ;  and  we  are  afterward  told  that  these  parts 
are  '  similar  and  similarly  circumstanced.'  Now  let  us 
suppose  a  molecule,  at  the  temperature  t^O,  to  be 
heated  to  the  temperature  r  by  the  addition  of  n 
equal  increments  of  energy;  once  added,  all  distinc- 
tion between  these  parts  vanishes,  and  there  re- 
mains only  the  conception  of  the  whole  amount  of 
energy  as  consisting  necessarily  of  n  smaller  amounts ; 
and  the  effects  of  all  these  amounts  will  be  Ihe  same, 
and  the  sum  of  their  effects  the  effect  of  the  whole. 
It  is  only  upon  the  thermomctor-.'scale  that  degrees  of 
temperature  have  special  places,  ami  that  the  last  one 
added,  and  the  first  subtracted,  must  be  the  top  one: 
we  cannot,  however,  sec  .iny  way  in  which  the  energy 
last  added  must  be  the  same  as  the  first  subtracled. 

In  l^nkine's  grapliical  treatment  he  shows  iso- 
thermal expansion;  and  it  should  l>e  emphasized  that 
it  is  the  only  expansion  suitable  for  the  conversion 
of  beat  into  work,  or  nice  tcrga.  Willi  ailiabatic 
expansion  we  have  nothing  to  do:  its  only  use  is  to 
alter  the  amount  of  agent-energy,  and  it  need  not  be 
ascd  until  we  come  to  engines  working  in  a  cycle. 

Rankine's  next  statement  of  iiis  law  i«  the  second 
one  criticised  by  Maxwell,  and  it  supposes  nothing 
more  than  the  division  of  the  absolute  temperature 
already  discussed.  The  first  formula  should,  how- 
ever, read 

d        _  d 


dT 


=  Q 


dQ- 


Proceeding  backward,  we  come  to  a  seemingly  more 
general  and  comprehensible  st.itement  of  the  law, 
which  speaks  of  '  the  total  actual  heat.'  Now,  Ran- 
kinc has,  I  think,  sufficiently  defined  this;  and  it  is 
simply  the  kinetic  energy  of  the  molecules,  or  that 
portion  of  the  heat  furnished  which  remains  as  heat. 

Inasmuch  as  the  first  statement  of  the  law  seems 
more  general,  insomuch  has  it  led,  as  I  believe,  to  a 
false  compreliension  of  its  meaning.  It  may  seem 
more  general  in  this  way:  — 
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Let  X,  in  a  system  of  rectan^lar  coordinates, 
represent  mass,  and  ]/  absolute  temperature,  then 
the  area,  xy,  will  be  proportional  to  the  enerpy, 
or,  with  a  suitable  unit  of  temperature,  will  equal 
it.  Now,  we  may  cut  this  area  into  n  equal  parts 
by  vertical  lines,  which  will  also  cut  the  mass  into 
n  equal  parts.  In  such  case  it  requires  no  scien- 
tific imaginntioii  to  see  that  these  parts  are  siuiiUr 
and  '  similarly  circumstanced; '  but  this  is  altogether 
too  simple  for  the  use  to  be  made  of  it,  and  no  such 
statement  can  pass  for  a  law  of  themiodynamics ;  it 
is  simply  the  law  of  homogeneousness. 

Bankine  leads  up  to  his  statement  In  an  unfortu- 
nate way,  perhaps,  emphasizing  the  fact  tliat  every 
particle  is  equally  hot.  Well,  so  it  must  be,  or  the 
upper  line  of  the  figure  would  not  ejtist,  or  would  be 
curved,  which  would  interfere  with  the  argument,  be- 
cause there  would  then  be  no  one  te.niperniurc  for  all 
the  molecules.  But  Kankine  Intended  no  such  vortical 
subdivision:  in  fact,  he  says,  'Let  unity  of  weight,' 
etc.;  and  we  may  lake  a  differential  unit,  niid  so  put 
such  a  division  out  of  the  question.  The  division 
intended  by  Rankine  was  by  horizontal  lines,  which 
makes  the  statement  of  the  law  identical  with  the 
other:  only  he  says  here, '  heat ; '  and  there, '  tempera- 
ture;' and  he  commences  with  heat,  because  heat  is 
energy,  and  changes  to  temperature,  because  temper- 
ature is  the  practical  way  of  estimating  this  onei^, 
and  is  prnpnrtional  to  it. 

We  believe,  then,  that  this  is  the  one  and  only  sec- 
ond law;  and  as  our  agent  is  a  quantity  of  energy, 
and  as  energy  resides  in  mass,  whereas  different  sub- 
stances do  not  differ  In  their  mass,  therefore  the 
particular  working  subslauce  used  has  no  effect. 

We  will  now  look  again  at  the  formula  for  eflS- 
ciency,  which  flows  directly  from  Rauklne's  law,  In  a 
simple  and  evident  manner. 

If  we  could  make  an  infinite-cylinder  engine,  this 
fonnula  would  not  be  needed.  This  engine  works  at 
a  temperature,  not  Ixitwecn  two  temperatures,  and  It 
transforms  all  the  heat  into  work.  But  mechanical 
considerations  require  us  to  build  engines  that  run 
in  cycles,  and  we  then  need  It.  Every  engine  run- 
ning in  a  cycle  is  a  double  engine,  consisting  of  an 
engine  proper  and  a  condenser;  i.e.,  while  the  piston 
rises  in  the  cylinder,  which  we  cannot  make  Infinitely 
high,  we  trausfonu  heal  into  work  completely:  then 
we  must  use  our  engine  as  a  condenser  for  recom- 
pressing  the  gas;  and,  while  doing  so,  we  transform 
work  completely  into  he.u;  and  if  we  lower  the  tem- 
perature of  the  gas  before  compressing  it,  there  re- 
mains a  margin  of  work,  according  to  the  efficiency 
formula. 

It  should  be  remarked,  that  we  have  made  no  spe- 
cial reference  in  this  a<tdress  to  any  thing  but  a  perfect- 
gas  engine;  and  we  believe  the  theory  of  this  should 
be  made  clear  before  introducing  the  necessary  modl- 
flcations  to  Include  liquids  and  solids:  Rankine  has, 
however,  framed  bis  formula  to  cover  both.  Many 
other  points  have  been  left  untouched;  but  if  I  have 
made  plainer  how  heat,  and  therefore  temperature, 
may  be  supposed  to  consist  of  any  number  of  equal 
parts,  and  convinced  you  that  Ranklne's  is  the  real 


and  only  second  law,  my  main  object  will  have  btti 
accomplished. 


PROCEEDINGS  OF  THE    SBCTIOS  OF 
MECHANICAL  SCIENCE. 

TiiK  vnltinble  work  done  by  a  few  lu  Uu» 
section  ilcsorves  the  special  reposrnition  aDd 
supjxirt  of  all  its  members.     The  '  ~ 

umlcr  which  this  work  may  be  < 
brace  wide  and  interesting  fields  of  Ihi 
and  study.  These  divisions  are.  Tocl 
education,  Accurate  standards  of  meaeiire- 
meut,  Gener.ll,  scientific  and  jjractical  engi- 
neering work,  and  Original  invcslisation. 
These  are  proper  lines  of  work  for  the  ad- 
vancement of  '  mechanical  science  and  engi- 
neering.' because  tbey  include  the  educatiuo 
of  men  for  the  work  ;  the  production  of  inslni- 
ments  and  nppli.inces  suited  to  the  work ;  ei- 
citc  enthusi.isin.  and  diffuse  knowledge,  amoog 
the  workers  ;  and  enlarge  the  realm  8ubj(  ~ 
to  the  exact  knowledge  and  control  of  the 
tcUect  and  will  of  man. 

The  first  paper  read  before  this  section  was  no 
strength  of  slay-bolts  in  boilers,  and  gavi'  an 
of  experiments  by  the  writer,  Mr.  L.  S.  Kand< 
These  experiments  were  designed  to  furuljh  dtl 
the  explanation  of  the  jwcullar  manner  in  wbicbl 
Btay-bt)llJ<  between  Uie  tire-box  aiid  boller-sbeU 
been  found  to  break.  The  theory  was,  tiist 
extreme  difference  of  temperature  liable  to 
between  the  parallel  plates  —  being  at  times  30U°  f.f 
caused  a  sblfling  of  these  plates,  parallrl  to  on*  as- 
other,  sufficient  to  bend  the  stuy-liolts  considenblf ; 
and  thai  this  bending,  occurring  near  the  <ur(ac« 
of  the  plate  into  which  the  bolt  is  screwed.  c»a»«il 
the  bolts  to  break  at  this  point.  Tlie  amount  of 
such  bending  having  been  calculated  fn>m  the  knows 
difference  of  temperature  ami  the  length  of  tbt 
plates,  the  experiments  showed  that  if  ^lmllar  oUy- 
bolts  were  subjected  to  this  amount  rif  iK'ndtng, 
they  would  ultimately  break,  thus,  ap'-'-'ii'  •^>ii- 
flrmlug  the  theory.     In  the  discussion.  rm* 

of  bolls  or  slays  were  suggested  as  liL..  .  .i.cilj 
the  difficulty.  The  adoption  of  a  link  in  )>Iki.'«  of  a 
bolt  was  thought  to  be  impracticalile  in  this  c«*«  M 
account  of  the  small  distance  between  the  plalea 
Proportioning  the  stays  so  as  to  enable  them  to  bmd 
under  the  stress  to  which  they  are  subji-cte<l  without 
reaching  the  elastic  limit  of  the  material,  was  *ug^ 
gested  as  a  remedy  for  Uie  difficulty.  It  was  ihown 
that  stays  are  sometimes  worn  away  by  being  vIbnteJ 
or  bent.  This  bending  causes  the  scale  which  bit 
been  formed  to  be  thrown  off;  and  oxidation  occa^ 
ring  again  under  the  action  of  the  water,  this  n«* 
scale  is  throivn  off,  and  this  process  continued  veao 
away  or  '  channels  '  the  iron. 

A  short  abstract  of  a  paper  on  a  universal  form  of 
pressure-motor  by  Prof.  D.  P.  Todd  was  presented  bj 
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»ry.  Tlie  abstract  ennmprated  the  advan- 
iof  the  .irrangemcnt  of  multiple  radial  cylinders, 
pistons  of  which  act  upon  the  inside  of  a  vibnit- 
Iccentrlc.  lu  the  disotission,  several  novel  fnrtns 
kis  kind  of  luutor  were  recalled,  as  having  been 
or  IrWd;  but  it  was  shown,  that  thus  far  the 
iDtaKes  claimed  had   not  usually  been  sufficient 

ruutcr&ct  the  objection  of  complicated  constriic- 
Beinp  tiest  adapted  for  slow  speeds,  these  mo- 
>  are  not  economical  for  steam  on  account  of 
j^sive  cylinder  condensation. 

subject  of  the  next  paper,  by  Mr.  Stephen  S. 
St.  was  the  use  and  value  of  accurate  standards 
arveyors'  chains.  The  chain  described  was  of 
ned  steel-wire,  with  tliemiometer  attached  to 
temperature,  a  spring-balance  to  weigli  the 
on  under  which  the  chain  is  used,  and  a  spirit- 
Professior  Davis  exhibited  a  tape,  such  as  his 
ience  had  proved  to  be  practical  for  ordinary 
k,  and  which,  though  not  capable  of  so  great 
Mcy,  perhaps,  as  the  one  described  by  Mr. 
fht,  be  had  found  amply  so  for  general  use  in  a 
I  range  of  work  in  the  state  of  Michigan.  Pro- 
fr  Davis  also  exhibited  a  reel  of  simple  construc- 
',  The  president  read  some  notes  from  Prof.  W. 
kogers,  ch.%irraan  of  a  committee  on  standards  of 
lurement.  These  notes  contained  one  suggestion 
ling  to  greater  precision  in  the  use  of  calipers, 
ftiops  are  coming  more  into  the  practice  of  liuvlng 
rroums.  Professor  Rogers  proposes  to  have  a  com- 
(tor  in  the  tool-room  of  each  shop,  and  to  have 
pipers  sent  to  this  room  to  be  nicely  set  to  exact 
I  tbtis  eliminating  the  errors  so  sure  to  exist 
er  the  onlinary  methods.  The  fact,  that  some 
^Is  and  alloys  when  subjected  to  change  of  tem- 
Hure  do  not  return  to  their  original  volume  when 
jiormal  temperature  is  restored,  was  mentioned 
Ipossible  cause  of  variation  in  standard  measures, 
(fault  of  adjustment  in  instruments  of  precision 
ie  of  such  metals.  Iron  does  not  show  this  pro|)- 
lof  a  'set '  in  the  ordinary  range  of  temperature 
Jn  which  such  instruments  are  used.  Ttie  corn- 
on    accurate    standards  was    continued   for 

I  paper  by  Prof.  J.  B.  Webb,  on  the  lathe  as 
sent  of  precision,  calle<l  attenion  to  the 
I  in  must  lathes  of  that  exactness  of  construction 
to  give  a  lathe  the  '  fine  sense '  of  precision 
j^fa  some  instruments  possess,  so  tliat  it  is  usually 
fcchine  for  the  economic  removal  of  metal,  rather 
I  for  the  production  of  exact  forms.  There  is  at 
rnt  no  uniform  method  or  available  apparatus 
^bicli  a  purcliaser  may  test  the  degree  of  error  in 
lathe.  Some  simple  methods  for  making 
I  were  briefly  described.  Another  paper  by 
I  autlior,  on  the  economy  of  accurate  stand- 
Mt  forth  the  increased  money-value  of  such 
am  as  machine-bolts,  screws,  etc.,  when  nicely 
■I  by  accurate  standards. 

(paper  by  .Mr.  C.  J.  H.  Woodbury,  on  the  co- 
lent  of  elHux  of  automatic  sprinklers,  described 
iklers,  which  are  devices  for  extitiguishing 
h<!  sprinklers  are  attached  to  pipes,  and  the 


water  is  aiitomaticully  let  on  to  the  sprinlders  by  the 
melting  of  solder  under  the  action  of  heat  caused  by 
the  fire.  It  often  liappens  that  the  pii>es  conveying 
the  water  to  the  sprinklers  are  too  small  to  deliver  the 
required  volume  of  water.  The  paper  gave  the  re- 
sults of  the  author's  experiments  for  determining 
the  coefficient  of  effiux,  and  the  formula  for  discharge 
of  automatic  sprinklers  attached  to  commercial  fit- 
tings; also  the  means  of  determining  the  number  of 
sprinklers  on  given  pipes,  which  will  make  the  losses 
due  to  friction  approximately  e<|ual,  and  not  so  great 
OS  to  impair  the  efficiency  of  the  apparatus.  In  the 
discussion,  various  methods  of  preventing  the  freez- 
ing of  the  water  in  winter  were  described,  a  simple 
one  being  to  fill  the  exposed  pipes  with  compressed 
air.  This  involves  careful  fitting  of  joints  and  valve- 
stems.  This  has  been  done  so  successfully  as  to 
show  .t  loss  of  only  two  pounds'  pressure  per  week 
from  leakage.  Wlicre  an  air-tight  tank  is  used,  the 
compressed  air  may  till  the  space  above  the  water  in 
the  tank  as  well  as  the  exposed  pipes.  In  this  case, 
there  need  be  no  valve  or  mechanism  between  the 
tank  and  the  sprinkler;  and  when  the  passage  to  the 
sprinkler  is  automatically  opened,  the  air  in  the  pipe 
first  nubcs  out,  followed  by  the  water  which  is  forced 
out  by  the  pressure  of  the  air  in  the  lank. 

Mr.  Frank  C.  Wagner  presented  an  elaborate  paper 
on  electric-light  tests,  giving  an  account  of  his  work 
in  testing  the  efficiency  of  two  electric-light  plants. 

Prof.  M.E.Cooley  explained  and  illustrated  a  melliod 
of  testing  indicator-springs.  The  method  consists  in 
placing  a  small  rigid  rod  in  a  vertical  position,  with 
its  lower  end  resting  upon  a  standard-scale.  Upon 
the  upper  end  of  the  rod,  the  under  side  of  the  piston 
of  the  iiiiticatiir  rests.  The  indicator  is  fastened  to  a 
horizontal  bar  mov.ibleon  vertical  guides.  When  this 
bar  is  pressed  down  by  means  of  thumb-sicrews  upon 
the  guide-rods,  the  pressure  on  the  piston,  and,  con- 
sequently, on  the  spring  of  the  indicator,  can  be 
weighed  upon  the  scales,  and  the  position  of  the 
pencil  recorded  by  a  m.ork  upon  the  card.  Experi- 
ments matle  when  the  spring  was  iieatcil  nearly  to 
212°,  showed  that  the  resistance  of  a  sixty-pound 
spring  was  diminished  about  one  pound  by  change  of 
temperature.  Professor  Cooley  also  explained  a  new 
smoke-burning  device,  consisting  of  a  rectangular 
slot  through  each  door  of  tlie  furnace,  just  above  the 
level  of  the  hot  coals,  and  two  three-eighths  of  an  inch 
steam-pipes  entering  the  furnace  altove  the  doors, 
and  so  directed  that  a  jet  of  steam  passing  through 
them  strikes  the  fire  about  two  feet  back  of  the  door. 
As  the  air  passes  in  through  the  slots,  and  over  the 
live  coals,  it  becomes  heated;  and  when  it  meets  the 
steam-jets,  is  thoroughly  mixed  with  the  products  of 
combustion,  and  completely  oxidizes  them.  The  only 
condition  requiring  careful  attention  is  that  live 
coals  shall  be  kept  at  the  front  of  the  furnace,  and 
nearly  on  a  level  with  tlie  sluts  in  the  door^. 

In  a  paper  entitled  'Deep  water  at  Galveston, 
Tex.,  and  how  to  secure  it,'  Dr.  Alexander  Ilogg 
advocated  the  construction  of  a  break-water  ex- 
tending out  two  miles  from  the  shore  as  the  best 
solution  of   the  problem.     From  the  discussion,  it 
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appeared  that  the  ocean-bed  at  that  roast  is  a  shift- 
ing quick-sand,  and  some  doubt  prevailed  as  to  the 
practicability  of  such  a  structure  at  any  reasonable 
cost. 

Prof.  R.  H.  Thurston's  paper  on  cylinder  condensa- 
tion was  of  great  scientific  and  practical  value.    The 
fact,  the  manner,  and  the  effect  of  condensation  in 
steam-cylinders,  were  made  clear,  even  to  those  but 
little  acquainted  with  the  subject.     Xearly  all  the 
losses  met  with  in  steam-engines  are  due  to  this 
cause.    Watt  found  that  three-fourths  of  the  steam 
used  in  his  engine  was  lost  by  condensation.    In  or- 
dinary engines  of  modern  construction,  about  twenty- 
flvo  per  cent  is  the  usual  loss;  while  in  some  large 
engines  this  loss  has  been  reduced  to  ten  or  fifteen 
per  cent.    This  waste  depends  upon  the  temperature 
of  the  surface  of  tlie  cylinder  when  the  steam  enters, 
the  temperature  of  this  surface  when  the  steam  is 
exhausted,  the  extent  of  surface  exposed,  and  the 
time  of  a  revolution  of  the  engine.   These  four  varia- 
ble elements  bear  different  relations  to  each  other  in 
different  engines  o]>erating  under  unlil<e  conditions. 
Tlie  engineer  has  at  present  no  means  of  designing 
an  engine  for   given    conditions  for  wliicli  he  can 
calculate  just  what  will  l)e  the  waste,  due  to  con- 
densation from  these  causes.    The  complete  solution 
of  the  problem  requires  that  experiments  be  made, 
first,  to  ascertain  the  variation  of  loss  due  to  a  change 
of  one  of  these  qtiantitius,  all  the  others  remaining 
constant,    and  that  the  law  of   such  variation  be 
matliematically  expressed.     A  second  of  these  varia- 
bles is  i.eated  in  the  same  manner;  and  so  on  until 
the  law  of  variation  of  loss,  due  to  change  in  each 
one  of  these  variables,  has  been  expressed.     Then,  if 
it  1)0  i>ossible  to  combine  all  these  results  into  a 
single  formula,  this  fonnula  will  express  the  com- 
plete theory,  and  give  the  full  solution  of  the  prob- 
lem.   These  experiments  were  made  with  a  Harris- 
Corliss  engine,  capable  of  developing  over  five  hun- 
dred horse-power.    The  engine  was  controlled  by  a 
large  brake  constructed  for  tliis  purpose.    Curves 
were  plotted,  representing  the  results  of  the  different 
series  of  experiments  recorded.    While  the  full  solu- 
tion of  the  problem  undertaken  m.ay  involve  the  ne- 
cessity of  further  experiments,  the  results  tabulated 
in  tills  paper  will  prove  of  great  value  to  engineers. 
The  paper  will  soon  be  in  print. 

A  description  of  the  large  Prony-brake  used  in  the 
experiments  just  referred  to,  fonned  the  subject  of  a 
short  paper  by  the  same  author.  Tlie  size  of  this 
brake,  and  the  extraordinary  requirements  made  upon 
it,  viz.,  that  of  transforming  flve-hundred  horse- 
power of  meclianicai  energy  into  heat,  and  giving  up 
this  heat  with  sufficient  rapidity  to  prevent  the  undue 
heating  of  the  machine,  were  the  principal  features 
of  the  device. 

The  discussion  on  the  best  methods  of  teaching 
mechanical  engineering  was  opened  by  the  report 
of  a  committee,  through  Prof.  J.  B.  Webb  its 
chairman,  who  alluded  to  the  discussion  of  the 
same  subject  by  the  Society  of  mechanical  engi- 
neers at  Atlantic  City.  That  discussion  showed 
that  engineers  desire  that  technical  schools  shall 


give  thorough  preparation  in  theory  and  princi- 
ples; and,  also,  that  they  insist  upon  the  bnpo^ 
tance  of  such  practical  knowledge  and  skill— in  ill 
who  are  to  direct  men,  and  plan  and  execute  work 
— at  will  enable  the  foreman  or  engineer  to  instmct, 
direct,  and,  if  necessary,  show  his  men  how  to  do 
their  work. 

Prof.  R.  H.  Thurston  said  that  the  training  should 
be  adapted  to  the  work  to  bo  done.  Therefoit 
he  favored  classification  into  manual  training-schools, 
schools  of  mechanic  arts,  and  schools  of  engineering. 
A  large  proportion  of  the  students  who  start  at  the 
beginning  of  the  coarse  will  prove  fitted  to  become 
workmen  only,  and  may  go  from  the  manual  train- 
ing-school into  a  special  course  for  some  particniv 
trade,  or  into  the  shop.  Of  the  remainder,  some  will 
be  able  to  do  construction  and  simple  designing,  and 
might  go  from  tiie  school  of  mechanical  arts  into  a 
special  course  preparing  them  for  superintendents 
and  directors  of  workmen.  A  few  will  have  ability 
to  become  engineers;  and  should  have,  not  only 
manual  training  and  the  mechanic  arts,  but,  in  addi- 
tion, an  unusually  good  knowledge  of  matbemalict, 
applied  mechanics,  physics,  including  electricity,  and 
some  chemistry.  Mechanical  engineering  requires  a 
better  knowledge  of  ilie  physical  sciences  than  anj 
other  profession.  The  higher  a  man  goes,  the  better 
must  lie  his  knowledge  of  the  use  of  tools.  Teachers 
of  engineering  should  be  men  who  have  had  good 
training  through  a  broad  practical  experience  in 
the  solution  of  engineering  problems,  and  should 
have  retained  their  tlieoretical  knowledge  by  read- 
ing and  study.  Such  men,  at  present,  are  rarely 
found. 

Further  discussion  brought  out  the  suggestions, 
that  tliere  are  no  manual  training-schools  where  a 
boy  can  learn  a  trade  before  entering  the  higher 
schools;  that  the  St.  Louis  and  Chicago  manual 
training-schools  will  not  make  workmen,  and  that 
prob.ibly  not  five  per  cent  of  their  students  will  ever 
become  workmen.  These  schools  are  appendices  to 
the  public  schools,  to  give  a  general  training  by  a 
different  method.  Technical  schools  try  to  crowd 
too  much  into  four  years.  Principles  should  be 
taught  upon  which  tiio  man  can  build  for  himself. 
Men  must  know  how  to  think,  and  they  will  be  able 
to  learn  engineering.  Practice  is  theory  em Ixidied: 
and,  in  so  far  as  practical  experience  or  work  can'Sid 
tlicory,  the  two  should  be  Intimately  mixed  or 
blended  from  first  to  last.  Manual  training  aids 
the  judgment.  Shop-work,  Interspersed  with  classi- 
cal studies,  would  not  diminish  proficiency,  and 
would  add  a  valuable  element.  Shop-work  at  Mich- 
igan university  is  offered  to  all  students,  and  is  often 
elected  by  others  than  those  studying  engineering. 
Actual  shop-work,  too,  is  an  eflJcient '  conceit  killer.' 
More  liberal  preparation  sliould  be  required  for  ad- 
mission to  technical  schools.  The  important  feature 
of  the  discussion  was  the  advocacy  of  courses  of 
study,  leading  one  into  the  other,  with  natural  stop- 
ping-places, each  of  which  is  a  starting-point  for 
some  special  trade,  position  or  profession,  ad^>ted 
to  the  talent  and  ability  of  the  Individual  student. 
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PROBLEMS  IN  THE  STUDY  OP  COAL, 
WITH  A  SKETCH  OF  RECENT  PROG- 
RESS IN  GEOLOGY.^ 

'  W«h»ve  ugain  assembled  in  our  Biinunt  council, 
to  renew  and  extend  our  acquaintance  witli  each 
olbcr,  to  maintain  and  strengthen  Iho  eiqiril  de  corps 
which  ought  to  characterize  the  workers  lu  a  common 
Id,  to  share  with  each  oilier  the  new  facts  ami  new 
nclu»ions  that  we  have  reached  hy  the  labors  of 
e  last  year,  iwnte  rl  ninlko,  and  esjicciaily  1<J  aid 
!»ch  other  in  seciirinj:  larger  and  more  »ymraetrlcal 
l*lews  of  the  truths  we  holil,  by  fraternal  discussion, 
Tlliclsm,  and  correclinii. 

To  review  the  record  of  the  last  year,  and  gather  up 
Its  rao!il  siKiiilicant  advance",  would  be  appropriate 
to  the  occasion;  but  various  limitations  forbid  mc  to 
ini'lcrukc  such  a  task  in  any  formal  way.  Before 
entering,  however,  u|>on  the  discussion  of  the  subject 
which  1  wish  to  present  to  you,  I  beg  leave  to  call 
your  attention  to  a  few  facts  that  seem  to  me  of  spe- 
cial liitiTcst;  and  also  to  [mint  out,  in  like  cursory 
tnanner,  some  of  the  special  directions  and  subjects 
In  which  American  geology  seems  to  mc  to  be  show- 
ing the  most  activity  and  progress  at  the  present 
lime. 

The  history  of  the  vertebrate  life  of  the  globe,  as 
far  as  it  is  now  written,  indisputably  owes  some  of  Its 
most  intcrrntiiiK  and  important  chapters  to  American 
geology;  but  up  to  the  la?t  year  wo  were  still  obliged 
to  recognlw  the  Liullow  rocks  of  Great  Britain  as  the 
depositories  of  lis  earliest  known  forms.  The  recent 
fortunate  discovery  of  the  pleraapidUn  type  of  fishes 
In  the  Onotidaea  group  of  central  Pennsylvania,  by 
our  associate.  Prof.  E.  W.  Claypole,  has,  however, 
grante<l  us  an  equal  date,  at  least,  with  the  .Scaphospis 
of  the  lower  Ludlow;  and  a  fair  argument  can  be 
made  as  to  the  somewhat  greater  antiiiuily  of  the 
Pennsylvania  forms.  This  argument  it  is  not  neces- 
lary  to  press;  for  it  loses  iu  point  and  interest  in  the 
ilglitof  Professor  Claypiile's  subsequent  discovery  of 
well-marked  scales  and  spines  of  fishes  in  the  iron 
sandstone  of  the  middle  Clinton  group  of  central 
Pennsylvania.  Ouchus  Clintoni  of  Claypole  must 
enjoy  the  distinction,  at  least  for  a  little  time,  of 
being  recorded  as  the  earliest  representative  of  the 
Tcrlcbrate  life  of  the  glolie. 

But  the  '  earliest  vertebrate '  always  sits  on  a  preca- 
rious tbnme.  At  any  moment  the  title  Is  liable  to 
lapse.  To  see  Its  horlKon  suddoidy  descend  several 
thousand  feet  in  the  scale,  ccarceiy  awakens  our  sur- 
prise. The  abrupt  apiK-araiice,  the  great  numbers 
and  the  comparatively  bli^b  organization  of  the  earli- 
«*t  American  flslirs  lieretofore  known,  all  demand  a 
long  atit.cedcnl  history ;  and  it  is  therefore  no  unwel- 
come lal><«r  to  rroso  the  old  boundaries,  and  to  draw 
lb>>  new  ones,  in  such  a  nay  as  to  gain  protracted 
aite^  for  tlic  unfolding  and  development  of  the  type. 
Vuotlicr  fact  In  the  history  of  verlcbrale  life,  ac- 
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quired  during  the  past  year,  deserves  special  mention 
here.  Mr.  Samuel  GarmaTi  has  recently  published  a 
dcBcriplion  of  a  living  shark  that  proves  to  be  a 
cladodont,  and  so  nearly  allied  to  the  genus  Cladodus 
of  carboniferous  time,  tliat  it  might  with  little  vio- 
lence be  referred  thereto.  According  to  present 
knowledge,  the  family  of  cladodonts  originated  in 
the  middle  Devonian;  and  the  genus  Cladodus,  as  we 
have  hitherto  been  obliged  to  hold,  became  extinct 
in  the  same  age  that  gave  it  birth:  but  tiie  chance- 
catch  of  a  Japanese  fisherman  gives  us  an  unmistak- 
able cla<lodont,  If  not  a  true  Cladodus,  to-day;  and  in 
it  we  find  '  tlie  oldest  living  type  of  vertebrates.'  The 
gap  is  far  wider  tlian  any  that  has  been  heretofore 
bridged. 

The  discovery  during  the  last  year  of  fossil  scor- 
piiins  in  three  quite  widely  separaieil  portions  of  the 
world  at  horizons  spproximalely  identical,  and  at 
the  same  time  vastly  lower  than  any  In  which  they  had 
been  found  hitherto,  is  a  fad  of  much  geological  in- 
tetest  and  significance.  These  three  specitnens  from 
llic  uppt-r  Silurian  effect  an  immense  extension  of 
the  history  of  the  tribe  to  which  they  belong,  but 
each  of  them  still  falls  short  i>f  the  title  of  the  'ear- 
liest known  land-animal.'  That  distinction  is,  for 
the  present,  held  by  the  representative  of  .in  allied 
division.  From  well-characterized  strata  of  middle 
Silurian  age  in  central  Fr.iiice,  there  was  obtained 
during  the  past  year  the  fragment  of  a  cockroach's 
wing.  It  is  a  surprise  to  find  Blatla,  for  the  time 
being,  at  the  head  of  the  line  of  the  Inhabitants  of 
llie  dry  land. 

Within  the  last  year  our  associate,  Mr.  C.  D.  Wal- 
cott,  has  published  a  description  of  two  species  of  pui- 
moniferous  mollusks  from  the  lower  portion  of  the 
carboniferous  rocks  of  Nevada,  Both  ijelong  to  the 
aquatic  section  of  the  Pulmonifera,  atid  constitute 
the  sole  known  represenUtives  of  that  group  in  pale- 
ozoic time.  One  of  them  is  a  true  Physa,  and  thus 
gives  to  this  humble  form  a  vast  antiquity. 

But  leaving,  without  further  notice,  these  very  sug- 
gestive faclj,  let  us  barely  glance,  in  passing,  at  fome 
of  the  chief  features  in  tlie  advance  of  geological 
knowledge  among  us  at  the  present  time. 

lu  the  first  place,  stratignipliical  geology  appears 
to  me  to  be  attaining  a  somewliat  juster  recognition 
than  has  hitherto  prevailed.  It  has  l)cen  made  very 
clear,  that  the  work  of  the  paleontologist  is  still  too 
inc<iinplele  to  allow  any  oil-band  settlement  of  many 
of  the  questions  that  arise,  Ijy  bis  determinations. 
There  h;iB  been,  in  my  judgment,  an  undue  tendency 
to  settle  all  questions  as  to  the  age  and  order  of  the 
several  strata  of  any  consideral)ie  series  by  the  tes- 
timony of  a  few  fossils.  In  the  second  place,  the 
growing  use  of  the  microscope  in  geology  is  to  be 
noted  as  one  of  the  directions  In  which  progress  is 
apparent  and  marked.  Tliere  is  scarcely  a  field  of 
research  in  which  the  service  of  the  thin  section  is 
not  now  .-ickiiowlcdged  and  invoked.  By  it  most  of 
the  varied  claimants  to  tiic  early  life  of  the  globe 
must  be  tried;  and  V>y  it,  as  well,  the  minerals  of  the 
igneous  and  mctatnorphic  rocks  must  l)e  finally  deter- 
mined.    Let  i\*  glance  next  with  equal  brevity  at  two 
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or  three  of  the  fleltls  of  Amerloin  geology  in  which 
Sjiecial  activity  now  prevails. 

I  have  already  callcil  your  attention  to  the  be^n- 
nlngs  of  verlebrate  life  on  this  continent,  but  It  I« 
not  in  this  fact  that  the  chief  IntereM  of  onr  verte- 
brate geology  is  found.  It  is  in  the  later  stages 
«nd  higher  forms  of  vertebrate  life  that  American 
geology  holds  an  easy  and  undisputed  pre-eminence. 
Along  the  eastern  slopes  of  the  Uocky  Mountains, 
there  are  bcin<!  disentombed  ibo  remnants  of  great 
faunas  of  cretaceous  and  tertiary  lime  that  are  quite 
wlthnut  parallel  in  the  history  of  ceoloiry.  While 
these  faunas  are  remarkable  for  the  great  number 
and  variety  of  the  species  and  individual!),  and  also 
for  the  enormous  size  of  some  of  their  forms,  It  Is  in 
other  directions  that  their  highest  interest  lies.  By 
their  anomalous  and  altogether  une.xpecteil  char- 
acter*, by  their  strange  combination  and  dissociation 
of  peculiarities  of  .stniclure,  they  throw  a  Hood  of 
light  on  the  question  of  evolution,  and  give  us  a  key 
to  the  development  of  the  existing  creation  that, 
before  their  discovery,  it  was  too  much  to  expect  that 
we  should  ever  possess.  Ilere  are  birds  with  teeth, 
here  are  reptiles  without  them.  Here  are  animals 
in  which  the  oh.aractcrs  of  both  birds  and  reptiles  are 
80  blended  that  it  is  hard  to  tell  on  which  side  of  the 
line  they  belong,  or  whether  there  is  any  line.  Here 
are  horses  with  four  toes,  and  hogs  that  chew  the 
cud. 

The  activity  in  the  loTestigatlon  of  the  so-called 
archaean  rocks  Is  '  known  and  read  of  all  men;'  but 
as  to  the  progress  to  be  reported  I  dare  not  aflirra, 
for  the  smoke  of  battle  still  covers  the  field,  and  the 
clash  rif  arms  still  filU  the  air.  In  no  previous  year 
has  there  been  so  large  and  varied  an  amount  of  pub- 
llcalion  upon  all  of  the  problems  involved  as  In  this; 
and  the  topics  discussed  cover  the  whole  range,  from 
the  Igneous  fusion  of  llie  earth,  to  the  fomiatiun  of 
a  recent  volcanic  cone.  Tiie  discussicms  are  charac- 
terized by  great  ability,  but  the  concltislons  reached 
are  wide  apart  and  irreconcilable.  Kozoiin  still  main- 
tains llie  struggle  for  e.\istence,  but  with  apparently 
leseening  chances  of  survival. 

Glacial  geology  Is  still  a  field  of  decided  activity 
and  progress.  The  most  recent  of  geological  forma- 
tions, the  drift,  is  still  the  most  anomalous  and 
per|)lcxing.  We  have  less  experience  and  direct  ob- 
servation that  can  be  brought  to  bear  on  its  mode  of 
formation,  lliau  we  have  on  oceanic  deposits,  or  even 
on  the  outflows  of  igneous  vents.  But,  little  by  lit- 
tle, we  seem  to  be  coming  into  .subslnntial  accord  in 
regard  to  the  general  sequence  of  the  events  that 
constituted  the  glacial  period.  The  luminous  and 
fruitful  theories  of  Croll,  like  Darwinism  in  biology, 
are  permeating  all  our  modem  glacial  literature. 

The  most  imijortant  service  that  has  been  ren- 
dert^il  In  the  American  field  is  the  recent  mapping 
of  the  great  moraine  from  the  Atlantic  bonier  to 
Dakot.a.  And  in  view  of  the  facts  which  have  thus 
been  brought  out,  scepticism  In  regard  to  the  former 
occupation  of  the  northern  portions  of  the  continent 
by  a  sheet  of  land-Ice  moving  southward  would  seem 
to  be  impossible  to  the  candid  mind.     It  is  coming  to 


appear  that  the  glacial  record  nf  Korth  Amerlci  h, 
tik«  the  rest  of  its  geological  history,  incunir*ii 
simpler  and  clearer  than  that  of  Europe;  »n<l 

the  order  of  event*  of  the  last  ice-age,  a:-  '  " -'n 

and  mode  of  o|>eration  of  the  force*  eii>, 
studied  to  better  advantage  here  than  i,^' 
the  world. 

I  wish  now  to  bring  before  you  a  few  of  the  r»- 
Jtnutheil  problemit  relating  to  the  geotouy  loiif  timi' 
iatrji  qf  coal. 
t      For  the  last  fifty  years,  there  has  Xvetn  ii<-  rf"--^"- 
able  groinid  for  ilouht  that  coal  is  more  or  l<  - 

morpliosed  vegetation,  anil   tli.<it   the   plariU 

formed  the  coal  grew  where  they  are  now  found. 
Nearly  every  seam  of  coal  is  underlaid  by  a  >tniliuii 
of  clay  containing  the  well-known  stigmaria,  which 
have  been  proved  to  be  the  roots,  or  underground 
st«ms,  of  the  lepidodendrid  and  sigillarid  trees  com- 
posing the  coal;  and  hence  it  may  be  truly  saiil  tlui 
the  rootlets  of  the  stlgmaria  bind  the  coal-s> 
to  the  surface  of  the  land.  Most  of  the  well-' 
and  more  elaborate  theories  of  coal  agree  still  r«nher 
in  holding  that  this  Teget.ition  grew  on  low  lindi, 
and  not  only  near  the  sea-level,  but  near  the  »ea  itself. 
But  as  we  advance  beyond  these  generally  acce(H(d 
(KiSltions,  we  seem  to  find  ourselves  at  once  onions: 
the  unsettled  questions;  for  the  particular  conOitiont 
and  modes  of  growth  of  the  great  sheets  of  coal  rtff- 
tatiou  are  variously  conceived  and  represented. 

1°.  Forests  growing  on  swampy  tracts,  finally  »ab- 
mei^ed,  and  burled  under  sheets  of  sand  and  cl*y, 
the  forest  trees  themselves  constituting  the  bulk  of 
the  coal :  this  is  one  of  the  earlier  and  cruder  theoriw 
which  it  is  somewhat  surprising  to  find  still  survivin;. 
2°.  An  accumulatiou  of  vegetation,  quite  after  the 
manner  of  the  mangrove  swamps  of  8Ul)-lr"piC*l  land* 
at  the  present  time,  makes  another  theory.  Geikte 
adopts  this  as  the  be&t  picture  of  the  conditions  of  coal 
formation  that  wo  can  find  in  the  existing  order  of 
things.  3°.  By  .Sir  Charles  Lyell,  the  cypn.-ss  swampt 
of  the  lower  Mississippi  were  made  to  do  lik«  Mr- 
vice.  4".  Fifty  years  ago  Brongniart  made  the  »ug- 
gestlon,  In  an  almost  incidental  way,  that  we  shoabl 
find  in  the  peat-bogs  of  to-day  the  analogue  and  rep- 
resentative of  the  coal-seams.  This  suggestion  hat 
been  living  and  growing  ever  since.  A  young  Swilt 
naturalist  was  perhaps  the  first  to  expand  it  into  a 
definite  theory.  He  saw  that  the  laws  of  the  peat- 
bog could  be  applied  to  the  coal-seam;  that  thccaily 
key  to  the  history  of  the  latter  was  to  be  found  in  the 
beds  of  fuel  that  are  growing  now,  but  who<e  it>oI> 
go  b.'ick  Into  past  millenniums.  We  should  have  bad 
a  glacier  theory  of  the  drift  without  AgAssU,  a  scien- 
tific gcograpliy  without  Guyol,  and.  in  like  mann«r, 
the  peal-bog  theory  of  coal  would  have  found  its  way 
liere  without  Lesquereux;  but,  hlMorlcnliy,  it  fell  l« 
these  throe  illustrious  compatriots,  folliiw-siudenta. 
and  life-long  friends,  to  lead  the  way,  each  Ul  liU 
own  Geld,  to  these  several  great  advances. 

I  have  glanced  at  the  problem  of  the  coal-swamp, 
and  the  accumulation  of  a  single  seam;  but  iJjae 
scams  are  combined  in  great  By«tems  with  l>eil>  ol 
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kDiisUme,  oonglomerato.  shale,  limestODe,  and  iron- 
lore,  to  a  lliii.-kness  of  bumlroils  and  thousands  of  feet. 
I  We  »re  confront^,  then,  with  the  problem  of  a  coal- 
<W<i.  and  bring  m  our  interpretation  of  it  the  points 
l*lr<ei»Jy  made:  vir...  that  every  seam  was  formed  by 
^V*g»"Uble  crowlh  in  a  swamp  or  bog  near  tlie  sea- 
JeT«i.  Subsidence  of  the  coal-forming  area  must  be 
iroked,  and  the  swamps  successively  buried  under 
ItnMiue  Mfdimenls. 

To  see  what  some  of  the  problems  of  a  coal-field 
Ikrv,   let  us  take  a  concrete  case.     The  coal-field  of 
leMteni  Oliio  is  by  far  the  most  orderly  lieUl  that  has 
fever  been  described.    The  regularity  and  simplicity 
lof  It*  structure  make  it  the  type  for  this  whole  cla«s 
lof  forinatii>ns.     What,  then,  do  we  find  in  this,  the 
Islraplost  and  most  symmetrical,  the  least  disturbed 
|»nd  complli-ated,  uf  all  known  coal-fields?    We  find 
la  maximum  of  two  thousand  feet  of  strata  covering 
)t«n  thousand  square  miles.     There  is  a  well  marked 
[rbytliMiic;tl   order  uf  arrangement  of   these    strata. 
|The  three  kind*  thai  represent  the  agency  of  life  are 
Jway>  found  in  close  proximity.     Coal  standing  for 
Itiiu  life  of  the  land,  limestone  for  the  life  of  the  sea, 
[iron-ore.  equally  dependent  on  life  for  its  separation 
I  and  concentration,  but  blended  with  both  limestone 
I'Aiid   coal,  these  form  vital  nodes  in  the  series,  rela- 
j  lively  of  small  amount,  but  containing  all  the  eco- 
I  nomic  interest  and  value.    The  nodes  are  separated  by 
the  sandstone  and  shale,  which  are  barren  of  life,  and 
I  owe  their  accumulation  to  inorganic  forces.    Meas- 
ured against  the  products  of  life,  these  inorganic 
I  te«liments  have  a  thickness  of  five  or  ten  feet  to  one. 
But  note,  the  intervals  between  the  vital  nodes  are 
approximately  equal.    Turning  now  to  the  problems 
presentpil  by  this  typical  field,  how  can  we  explain 
[the  regidarity  of  these  intervals?    One  suggestion  of 
Jan  explanation  is  found  in  that  unique  contribution 
to  moilern  science,  Croil's  'Climate  and  time;'  viz., 
I  that  llie  carlioniferous  age  was  a  period  of  high  eccen- 
tricity, and  that  the  coal-seams  were  formed  during 
I  Inierglacial  stages, — an  astronomical  cause  for  the 
recun-i-nce  of  these  cycles  of  life,  that  exhibit  an 
I  almost  astronomical  rhythm  and  order,  this  Is  a  light 
[la  a  d.vk  |>lace,  albeit  the  light  is  thus  far  but  a 
[feeble  one. 

tint  more  important  questions  yet  remain,  involv- 

[ing  lh«  extent  and  reach  of  the  several  seams,  and 

[the  laws  of  growth  of  the  field  as  a  whole.    Were  the 

Coal-seams  fonned  over  the  entire  area?  and 

'  we  expect  their  presence  in  the  central  portions 

'"the  ba»in,   if  we  descend  deep  enough  ?    These 

I  questions,  and  others  of  like  import,  nmst  be  classed 

as  open,  although  certain  general  propositions  which 

It  would  lie  a  pleasure  to  expand  compel  me  to  be- 

I  Here  that  they  iboald  not  be  answered  in  the  affirma- 

lUre. 

On  the  chemical  side,  there  are  various  unsettled 
[questions  pertaining  to  coal,  some  of  which  possess 
I  both  theoretical  and  practical  interest.  But,  although 
[they  are  prob.ibly  not  insoluble,  science  must  sink 
its  root^i  deeper  before  it  can  give  us  full  answers. 
The  microicopic  structure  of  coal  is  another  field  in 
I  which  much  remains  to  bo  done.    It  is  what  has  been 


already  done  In  this  direction  that  gives  ns  our 
grounds  of  confidence  in  regard  to  the  vegetable  ori- 
gin of  coal.  iJut  the  relative  importance  and  distin- 
guishing  characters  of  coals  formed  of  carbonized 
vegetaldn  tissue,  of  si>ores,  and  of  hydrocarbons,  are 
still  undetermined. 

In  conclusion,  we  may  be  sure  that  the  problems 
relating  to  coal  which  now  rise  before  us  as  unfin- 
ished, will,  sooner  or  later,  find  their  solution.  But 
when  they  are  solved,  will  all  be  known  ?  N;iy, 
verily.  Out  of  these  old  carboniferous  swamps,  new 
questions,  larger,  deeper,  than  any  we  now  see,  will 
periietually  arise  to  stimulate  by  their  discovery,  and 
to  reward  by  their  solution,  that  looe  u/ kiwwledje/or 
itn  (/ton  saJIce  which  makes  us  men. 


PROCEEDINGS    OF   THE  SECTION  OF 
GEOLOGY  AND  GEOGRAPHY. 

The  section  ojjened  with  the  eclat  of  ii 
masterl}-  adflress  by  its  chainnan,  and  was 
continued  with  lively  interest,  and  a  fair  at- 
tendance, wliich  abated  only  on  the  last  day  of 
the  session.  Twenty-seven  papers  were  read, 
.ind  iiunrly  all  of  those  elicited  appreciative, 
and  profitable  discussion.  Debate  was  never 
unduly  warin,  and,  tiiouijh  full,  rarely  wandered 
from  the  text.  The  [)roj>cr  riiiictions  of  the 
.issociation  were  evenly  exercised  ;  all  ideas 
were  freely  criticised  ;  the  isolated  and  retiring 
student  was  encouraged  ;  the  chronic  talker  was 
merciful :  and  the  philosopher,  who  had  evolved 
from  his  consciousness  a  perfect  theory  of  the 
universe,  was  persuaded  to  defer  its  promulga- 
tion. In  the  distribution  of  the  communica- 
tions by  to])ic8.  stratigraphy  received  the  lion's 
share,  rejoicing  not  only  in  the  leading  number 
of  tx)ntribution8,  but  in  the  most  im[X)rtant 
paper  of  the  session.  The  age  of  ice  claimed 
less  attention  than  usual,  and  the  mysteries 
of  the  archaean  were  unassayed.  The  follow- 
ing summary  of  the  proceedings,  abandoning 
the  order  of  sequence  of  the  meeting,  gives 
first  place  to  the  earth's  crust  as  a  whole,  fol- 
lows with  its  successive  layers  from  lowest  to 
highest,  and  closes  with  volcanism  and  miner- 
alogy. Geography  made  no  contribution  to 
the  programme  of  the  section  ;  but  it  furnished 
the  only  paper  accepted  by  the  association  for 
presentation  to  the  general  meeting,  —  a. lec- 
ture by  Capt.  K.  L.  Corthell,  on  the  inter- 
oceanic  problem,  the  substance  of  which  has 
already  appeared  in  Science. 

When.  In  his  celebrated  essay,  George  Darwin  de- 
duced from  the  tidal  retardation  of  the  earth's  rota- 
tion the  theorem,  that  the  ellipticity  of  the  terrestrial 
figure  has  been  diminished  throughout  geologic  time, 
he  omitted  to  make  certaiu  deductions  in  regard  to 
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the  earths'  crust,  —  deductions  by  no  means  plain  lu 
the  physicist  who  maintains  the  solidity  o(  the  globe, 
but  tcarcely  avoidable  by  those  who  conceive  of  the 
solid  crust  as  thin.  Two  Americans  have  independ- 
ently complemented  his  theory  in  this  respect,  auU  it 
happened  that  their  arguments  were  l)oth  submitted 
to  the  association.  Professor  Alexander  Wincheil 
presented  a  paper  on  the  sources  of  trend  and  crustai 
suqilusage  in  mountain  stnicture;  and,  to  his  great 
surprise,  was  followed  iiy  tlie  reading  of  a  communi- 
cation from  Mr.  William  U.  Taylor,  on  a  probable 
cause  of  the  sliriiiltage  of  the  earth's  crust,  in  which 
his  treatment  of  surplusage  was  so  closely  duplicated 
that  a  single  abstract  may  serve  for  both.  Accepting 
the  denionslraliuD  by  Duttun  and  Fisher  of  the  quan- 
titative insufficiency  of  the  so-callod  *  contractional 
hyptahesis'  of  crust  corrugation,  and  following  Dar- 
win in  his  conclusion  that  geologic  time  has  witnessed 
a  notable  shortening  of  the  equatorial  diameter,  and 
a  corresponding  lengthening  of  the  polar,  these 
gentlemen  find  in  the  change  of  Qgurea  'surplusage' 
and  consequent  'shrinkage'  of  the  crust.  The  re- 
adjustment of  the  crust  to  the  less  flattened  spheroid 
Involved  not  only  a  diminution  of  its  area,  but  the 
Institution  of  a  system  of  shearing  and  other  strains, 
calculated  to  wrinl^le  the  surface  in  all  parts  except 
the  polar  regions;  and  to  produce,  what  is  .ictually 
observed,  —  a  maximum  effect  within  the  zone  of  the 
equatorial  bulge.  The  remaining  half  of  Professor 
Winchell's  paper,  found  In  the  lunar  tidal  influence 
an  independent  reason  for  the  prevailing  meridional 
trend  of  corrugalions.  He  saw  in  the  lagging  of  the 
tide  a  force  tending  to  slip  the  tidal  crust  westward; 
and  this  would  result,  during  the  ages  of  crust  fomia- 
tion,  in  an  ingrained  meridional  structure,  which 
would  in  turn  determine  the  trend  of  subsequent 
folds  consequent  on  surplusage. 

Three  discoveries  of  fossils  were  announced  in 
what  has  been  disputed  ground  at  the  base  of  the 
geologic  column.  Prof.  N.  H.  Wincheil  brought  from 
the  pipestone-qu^rry  of  Minnesota  a  contorted  Irilo- 
bite  of  the  Pamdoxides  type,  and  slabs  of  sandstone 
covered  with  round  phosphatic  brachiopods  referred 
provisionally  to  Lingula.  From  these  lie  inferred  the 
pre-Potsdam  and  posl-Uuronian  age  of  a  great  series 
of  rocks  in  Minnesota  and  Wisconsin,  including  the 
cupriferous  rocks  of  Lake  Superior.  Prof.  William 
]i.  Uwiglit  reported  the  discovery  of  a  unique  Pots- 
dam locality  one  mile  north-west  of  Vas^sar  college, 
and  in  the  Wappini;er  limestone  belt.  Among  the 
fossils  are  Lingula  iiriiiiifonnls,  Lingula  minima, 
Obolella,  Conocephalites,  and  Dicellocephalus.  .V 
ctintribution  was  made  to  the  veteran  Taconic  ques- 
tion by  Prof.  James  D.  Dana,  who  exhibited  lower 
iSilurlan  fossils  taken  at  Canaan,  N.Y.,  from  the 
'sparry  limestone'  of  Emmons,  a  member  of  his 
original  Taconic  system  as  first  defined  by  him  in 
1842.  A  short  discussion  followed,  in  which  Professor 
James  Hall  said  that  the  existence  of  Silurian  fossils 
in  these  rocks  was  claimed  and  udniitled  forty  years 
ago;  and  Prof.  N.  H.  Wincheil  argued  that  Emmons's 
later  use  of  the  title  Taconic,  in  which  he  applied  it 
to  certain  rocks  in  New  Tork,  now  known  to  be  pre- 


Sllurlnn,  entitle  the  name  to  a  place  in  straiigrsjitile 
nomenclature. 

Professor  Edward  Orton  described  the  ga- 
wells  of  north-western  Ohio,  dwelling  csp 
their  contribution  to  stratigraphy.    Th' 
present  known,  centres  at  Findiay,  « 
success  WB*  achieved.    The  boring*  start  in  i-  ■ 
lime  and  Niagara  formations,  quite  b»l<nT  ■: 
grit,  the  only  rock  from  wliicli  llie  ^^ 
ventured  a  year  ago  to  predict  a  !^ 
exploration  was  Incited  by  superliciitl  . 
the  occurrence  of  gas  in  uprings,  superli' 
in  the  vicinity  of  Findiay.    The  flow 
in  different  wells  from  100,000  to  1,20<J.| 
per  day.     The  petroleum,  which  Is  not  all 
great  amount,  is  black,  sulphurous,  and  of  .>' 
gravity,  —  a  description  applying  to  all  oils  f' 
stones.    The  descending  section,  coropiled  (• 
eral  well  records,  Includes  275' of  Niap- 
2'  to  6'  of  Niagara  shale,  30'  to  40'  of  c:< 
(Clinton),  L'OO'of  red  shale  (Medina),  :ji' 
calcareous  shale  (recognized  by  its  fossiU   i 
River),  250'  to 275'  of  brown  shale  with  fos.-.ils  ( Ilia;, 
and  500'  of  porous  raagncslan  linii-slonc  ideiilifie'l  » 
Trenton.    'This  bears  the  gas  and  oil.    On' 
of  note  is,  that  the  Hudson  River  and  UUci 
of  New  Tork,   which  in  southern  Ohio  arc  ailt-J 
'  Cincinnati '  because  they  cannot  be  separatftl,  are 
here  individually  recognized.    Another  Is,  tluti  th« 
Cincinnati  arch,   as  illustrated  by   the  attitude  nf 
the  Trenton,  lies  farther  west  In  northern  Ohio  tiuu 
has  been  supposed.     Its  trend  is  nearly  norlh-iooli. 

The  paper  which  commanded  most  attention  wu 
that  of  Prof.  Henry  S.  Williams.  WTiile  no  jiiigle 
clement  of  his  method  is  novel,  his  work  must  nevw- 
theless  be  recognized  as  a  new  departure;  for  none  of 
our  geologists  have  heretofore  pursued  coinr  ■ 
stratigraphy,  ,ind  the  comparative  study  of  f ; 
so  close  combination,  and  in  such  detail.  .A5  tiv 
importAnce  of  the  work  will  command  for  it,  iti  tbt! 
pages  of  ."^CiVncp,  a  fuller  an.ilysis  than  the  i>  ' 

limits  of  tills  report  permit,  the  present  ii'  : 
be  confined  to  an  account  of  its  scope  and  ni'  in'i 
The  area  sttidled  comprises  the  southern  couiitie«o( 
New  York,  the  adjoining  counties  of  Penn^ylraiiii. 
and  nortliem  Ohio  as  far  as  Cleveland.  In  tills  ttn 
numerous  sections  were  studied,  extending  from  llit 
termination   of  the  Hamilton  group  in  the  Geu^w 

shale  through  tiie  upper  Devonian,  and  ten' 

upward  with  the  conglomerate  underlying  lli< 
ifcrous.     The  examination  of  the  scctioni 
to  minute  stratigraphic  details;  and  the  fo--^ 
each  stratum  were  kepi  separate,  it  heir.  ■  •' 
in  rock  series,  involving  alternations  of  i 
cally  different,  there  are  usually  corre-5|"'ciu 
nations  of  disliuct  faunas.     A  failure  toattvi 
principle  leads  to  the  mingling  of  fauna*,  an.i  ^v,.- 
quent  misconception;  its  recognition  inaki-s  of  eicb 
fauna  an  identifiable  unit,  which  can  be  traced  In  lit 
geographic  dislril)ution,  and  its  succcssional  develop- 
ment.   It  appears,  for  example,  that  thf  '■■■  ■  >  ■'  '•"• 
black  Genesee  shale  is  repeated  in  evei  :- 
shale  of  the  column;  and  that,  in  its  suclv^.-..^ 


Ik  11.  1885.1 


SCIENCE. 


221 


xhlbits  xn  orderly  series  of  modiQcation.i 
!  parallel  ill  diffvreiit  seolions.  ThoagU  its 
ia  dlscouliliuouB  at  any  one  locality,  the  life  of 
.an  was  continuous  somewhere,  its  distribution 
ry  epoch  being;  ilelcmiined  by  ever-shifting 
kl  conditions.  Within  the  field  of  study  are 
ilatiiict  faunas:    J,  tbe  middle   Devonian,  or 

tkmiltou,  fauna;  H,  lli»  fauna  of  the  blacic 
Itbe  fauna  of  the  green  shales  ut  the  Portace 
.  the  fauna  of  the  brown  shales  and  saiid- 
of  the  Cheinuug  group;  K,  the  fauna  of  the 
a  Cun^loiuerate;  F,  the  fauna  of  the  Catslull 
(r,  the  fauna  of  the  Waverly  group.  In  each 
e,  except  E  and  F,  from  three  to  seven  varia- 
pe  recognised,  whicli  havcasucccssional  order, 
>  iltfsisuated  '  stages.'  In  presenting  liis  luale- 
TufesiSor  Williams  dcUued  each  stage,  and 
id  It  a  syrabiil,  consisting  of  a  letter  and  a  iium- 
L  Cfaarl  exhibited  the  local  stratigrapbie  col- 
Irswn  to  scale,  and  in  their  proper  geographic 
IS,  lithologic  distinctions  being  expressed  by 
and  the  faunal  hurizuns  indicated  by  their 
», — a  system  of  graphic  presentation  which 
aided  the  audience  in  comprehending  the 
's  numerous  inductions. 
&  <i.  Williams  reported  observations  on  tlie 
>f  Cayuga  Lake,  at  the  outlet  of  Skaneateles 
uid  at  Oriskany  Falls,  leading  to  the  conclu- 
at  lower  Ilelderberg  rocks,  other  than  those  of 
ter-linie  group,  have  a  greater  westward  exlcn- 
New  York  than  has  heretofore  been  supposed. 
ames  Hall  called  attention  to  the  uniformity  of 
ons  Indicated  by  the  stratigrapbie  series  in  cen- 
w  York,  as  compared  with  the  varied  history 
>le  from  the  ezposurea  on  the  Uudson  Hiver; 
L>f.  J.  I*.  Lesley  spoke  of  tlie '  infinite  variability  ' 
Oriskany.  Pennsylvania  contains  a  thousand 
f  its  outcrop,  in  which  its  thickness  usi'illates 
re  liundred  feet  to  nothing  at  all;  and  no  two 
■  agree.  Mr,  A.  K.  TiBfany  gave  an  account 
coniiferous  group  as  it  is  exhibited  in  Scott 
,  Iowa,  and  in  Rock-Island,  111.;  and  also  of 
w  sandstone  at  Iturlington,  lo.,  wliich  he  re- 
ith  doubt,  to  the  Chemung.  From  the  first 
rted  240  species  of  fossils,  and  from  the  second 
ies. 

problem  of  the  origin  of  the  paleozoic  sedi- 
)(  Pennsylvania  was  discussed  l)y  Prof.  E.  W. 
le.  Postulating  that  the  material  came  from 
of  Archaean  rocks  now  exposed  —  or  known 
trlle  later  formations  —  in  south-eastern  Penn- 
a,  anil  ft<ljacent  portions  of  New  Jersey  and 
od,  bo  liasvd  a  compulation  on  the  area  and 
thickness  of  the  sediments,  and  the  area  of 
limed  district  of  derivation;  and  readied  the 
lion  ttiat  the  Archaean  district  had  suffered  a 
lion  of  several  vertical  miles.  Then,  restrict- 
sntioii  to  the  conglomerates  of  the  paleozoic 
B  showed,  tliat,  on  a  moderate  estimate,  :30,(MH) 
miles  of  sediment  contain  an  average  of  thirty 
?ltret>u«,  milky  quartz,  in  the  form  of  pebbles, 
rounding  of  these  by  attrition,  a  still  greater 
y  of  quartz  waa  disposed  of;  so  that  a  truly 


immcnso  amount  must  have  existed  in  the  district  of 
denudation.  The  visible  Archaean  outcrops  contain 
only  a  small  amount  of  such  quartz,  and  that  is  almost 
confined  to  a  narrow  belt  of  Uuronian  rocks  in 
Pennsylanio.  It  is  probable,  therefore,  that  the  Uu- 
ronian was  belter  represented  in  tlio  eroded  mass  of 
Archaean  than  it  is  in  the  surviving  outcrops. 

Prof.  Lewis  E.  Hicks  described  the  structure  and 
relation  of  the  Dakotii  group  in  Nebraska,  main- 
taining that  the  actual  eastern  shore  of  the  Dakota 
.Sea  is  there  reconleil.  Tlie  formation  rests  on  an 
eroded  surface  of  subcarbimiferous  limestone,  the 
valleys  of  which  were  occupied  l)y  b.iys  and  gulfs  of 
the  Dakota  Si^a.  It  is  noteworthy  that  the  lines  of 
IKist-carboniferous  drainage  were  identical  with  the 
main  line^  of  modern  drainuge,  though  the  streams 
flowed  ill  the  opposite  direction.  It  thus  happens, 
lliat,  despite  the  westerly  dip,  the  eastern  bouuilary 
of  the  Dakota  has  its  salients  in  the  eaMt-sloping  val- 
leys of  the  existing  topography.  The  average  thick- 
ness of  the  formation  is  4ltO  feel:  its  average  dip  is 
six  feet  to  the  mile  in  tlie  direction  N.  "O"  W.  It 
is  not  entirely,  nor  even  predominantly,  composed 
of  sandslone.but  contains  a  large  amount  of  shale, 
with  fire-cltiys,  and,  near  the  top,  some  lignite. 

The  first  communication  on  the  drift  was  Uie  open- 
ing paper  of  the  sesiion,  and  introduced  to  the  atten- 
tion of  the  section  the  features  of  the  local  geology. 
As  the  phenomena  Prof.  A.  W'inchell  described  have 
long  since  passed  into  geologic  literature,  they  need 
not  be  recited  here;  but  he  touched  on  a  local  eco- 
nomic subject  which  is  well  worthy  of  promulgation. 
Citizens  of  Ann  ./Vj-bnr  have  culled  from  the  fields  the 
larger  crystalline  erratics;  and,  breaking  them  into 
suitable  shape,  have  built  of  them  their  finest  edifices, 
public  and  private.  The  stones  exhibit  a  variety  and 
individuality  wliieli  no  quarry  can  rival:  but  the  pre- 
vailing flcsli-tiiits  and  grays  blend  liarmoniously, 
and  the  effect  is  peculiarly  agreeable  to  the  eye. 
Prof.  A.  H.  Worthen  described  the  i)Uaternary  de- 
posits of  central  and  snnthern  Illinois,  taking  for  his 
text  the  sections  alTordeil  by  a  number  of  coal-shafta 
traversing  the  superficial  deposits.  The  bed-rock 
surface  Is  diversified  by  valleys  very  much  as  is  the 
drift-.surfaco  above,  but  with  a  ditlerent  drainage 
system.  The  drift-section  is,  therefore,  variable  in 
tliickness,  but  the  sequence  of  its  nieinbcrs  is  ap- 
l>roximaleIy  uniform.  At  bottom  Is  a  stratified  clay, 
in  part  gravelly;  and,  as  judged  by  its  composition, 
this  is  derived  from  the  waste  or  decay  of  the  bed- 
rock of  llie  immediate  vicinity.  Tlien  comes  a  forest- 
bed —  nut  a  universal  feature,  but  so  widely  spread 
as  to  render  Die  well-water  of  large  districts  unfit  for 
use.  Over  this  lies  a  blue  and  yellow  gravelly  clay, 
with  glaciated  Imwiilers  ranging  up  to  two  feet  in 
diameter;  then  a  few  feet  of  loess,  and  finally  a  thin 
bed  of  flue  clay.  These  deposits  do  not  point  to  gla- 
cial ice  alone  iis  an  agent.  They  indicate  water  also, 
and  the  lowest  member  is  either  sedimentary  or  allu- 
vial. Prof.  John  C.  Branner  gave  an  account  of  the 
glaciation  of  the  Lackawanna  valley,  where  the  same 
rock-surfaces  bear  striae  in  systems  diverging  from 
20°  to 40,°  and  in  one  instance  even  tW.    These  are 
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ex|>lAine<l  by  the  consideration,  that,  when  the  great 
Ice  "heet  was  most  extended,  lis  locai  deplli  was  great 
as  compared  to  tlie  lieight  nf  the  mountain  ridges, 
and  It  traversed  them  obliquely  witli  little  or  no  de- 
flection; but,  aa  its  extent  am)  de|it.)i  dlmiiiishei),  it 
yielded  more  and  more  to  the  control  of  the  topog- 
raphy. Prof.  E.  W.  Claypole  pointed  out,  tliul, 
granting  this  explanatJon,  a  strong  argument  was 
afforded  against  the  theory  that  ice  is  a  great  agent 
of  erosion.  If  the  erosion  of  tlie  later  epoch  was  too 
(oeble  to  efface  the  scratches  left  by  the  earlier,  wc 
canuot  reasonably  regard  the  earlier  erosion  as  great. 
Mr.  William  McAdams,  who  last  year  exhibited 
btmes  from  tlie  loess  at  Alton,  111.,  announced 
further  rliscoverles  of  the  same  nature,  and  described 
the  superflcial  deposits  of  the  region.  The  list  of 
species  now  includes  mastodon,  ox,  deer,  meg.ilonyx, 
beaver  of  several  species,  gopher,  ground-hog,  liear, 
and  an  animal  allied  to  the  wolf. 

A  pliase  of  post-glacial  geology  was  treated  by  Mr. 
6.  K.  Gilbert,  who  has  recently  traced  an  old  shore- 
line of  Laice  Ontario  half  way  about  its  basin.  From 
Bamillou,  Can.,  to  .Sodus,  N.T.,  it  runs  parallel  to 
the  modem  shore.  It  then  turns  soulhwarri,  and 
deviously  outlines  a  great  bay,  studded  with  itlanils, 
which  occupied  the  ba<iin  of  the  Oswego  River  and  its 
brandies  from  Lyons  to  Home,  and  sent  a  narrow  arm 
to  Cayuga  Lake.  Eastof  Lalce  Ontario  it  is  once  more 
parallel  to  the  modern  shore.  The  outlet  was  then 
at  Kome,  and  the  discharge  flowed  down  the  Mohawk 
valley.  The  plane  of  the  old  water-surface  is  no 
longer  horizontal,  but  inclines  southward,  with  an  av- 
erage slope  of  about  four  feet  to  the  mile,  ami  west- 
ward more  gently.  At  Adams  Centre,  in  Jefferson 
county,  it  is  OoO"  alKive  tide;  on  the  north  shore  of 
Oneida  Lake,  iSiY;  along  the  Erie  can.il  south  of 
the  lake,  -OO';  near  Rochester,  -123';  at  Uamilton, 
350'.  It  passes  beneath  the  water  of  Cayuga  Lake 
near  its  north  end.  Subsequent  to  the  epoch  of  this 
shore-line,  the  water-surface  of  Lake  Ontario  was 
depressed  ))clow  its  present,  as  is  showu  by  many  of 
its  bays,  which  occupy  valleys  wrought  by  post-gla- 
cial stream  erosion.  Mr.  Gilbert's  working  hypothe- 
sis is,  th.it  tlie  sliore-mark  associated  with  the  Kome 
outlet  records  an  epoch  in  which  the  retreating  ice- 
sheet  still  occupied  the  St.  Lawrence  valley.  The 
northern  fide  of  the  basin  was  then  relatively  de- 
pressed; and  when  the  water  finally  escaped  |>ast  the 
Ice  at  the  north-east  marsin  of  the  basin,  its  sur- 
face rapidly  fell  to  a  position  below  tlie  present  shore. 
The  existing  system  of  levels  has  been  effected  by 
subsequent  crust  raovcinents. 

A  paper  by  Prof.  Frederick  D.  Chester,  on  Oie  gab- 
bros  and  amphibolites  of  Delaware,  was  read  by  title, 
and  will  be  published  In  the  proceedings.  Prof.  A. 
R.  Crandall  gave  an  account  of  some  small  volcanic 
dikes,  recently  discovered  in  Elliot  county,  Ken- 
tucky. The  surrounding  strata  lie  nearly  level,  and 
the  locality  is  about  ninety  milc!i  north-west  of  the 
ne&resl  Appalachian  dislocation.  The  dikes  do  not 
impress  their  form  on  the  to|K>graphy,  1)ut  have 
yielded  to  decay  along  with  the  enclosing  c.irbonifer- 
ous  strata.     Prof.  L.  E.  IIick:<  remarked  that  lie  liad 


olwerved  on  the  White  Itiver  in  Xebraak*  a  i 
which  resembles  these.  In  that  it  is  associated  vlU 
disturbance  of  the  sedimentary  rocks. 

Mr.  George  F.  Kunr.  briefly  described  a  new  i 
of  meteoric  iron  from  Cariestown,  W.Va.,  and  i 
a  series  of  notes  on  minerals  from  new  lucalit 
otherwise  interesting.  Among  them  were  u»lJv»i 
tiinony  from  Prince  William,  N.  B. ;  lounnaline  fn 
Rumford,  Me. ;  a  pseudnraorph  of  felspar  aftrr  Itu- 
cite  (?)  from  M.ignet  Cove,  Ark.;  a  curloiu  form  al 
beryl  from  Auburn,  Me.  ;a  capped  garnet  fmni  llii- 
mond  in  the  same  stat4>:  and  a  turquoiae  fnmi  >i| 
Mexico,  artificially  stained  to  produce  a  favorite  t 
shade.  He  described,  also,  a  collection  of  rough  ( 
monds,  temporarily  in  the  poHsession  of  Messrs. ' 
fany  &  Co.,  bringing  out  especially  the  fact,  that  I 
convex  curves  of  some  rough  diamonds  are  not  refer- 
able to  attrition,  since  only  the  diamond  can  wrv 
the  diamond,  but  are  made  up  of  crystalline  lacfi^. 
A  paper  by  Dr.  T.  Sterry  Hunt,  on  tlie  apatiM  J»^ 
posits  of  the  Laurentian  rocks,  was  read  by  ah 


EDUCATIONAL    MUSEUMS    OF   VBRl 
JiltATES.i 

Fbom  what  Is  known  of  man's  present  com 
tion  and  environment,  and  from  what  is  comma 
believed  rcpectiug  his  future  form,  condiii" 
associates,  it  seems  to  follow  that  all  kinds 
grees  of  zoological  instruction,  whether  aii.'i' 
histological,  physiological,  pathological,   pS) 
cal,  or  religious,  should  be  based  upon  some 
edge  of  vertebrated  animals.    As  aiding  to  in.i  . 
knowledge  real  and  lasting,  every  educAlioii;.)   :;■ - 
tutlon,  of  whatever  grade,  should  have  a  rertebntt 
museum. 

From  many  vertebrate  collections  tlie  average  rii- 
itor  carried  away,  besides  the  sense  of  fatigue,  rertalii 
imprcHsions  wliicli  are  inadequate  or  erroneous,  or,  if 
correct,  uncomplimentary. 

Tlie  following  plans  and  metho<ls  are  followed  in 
a  preliminary  re-arrangement  of  Ihe  vcrtebralf  c»i- 
lections  at  Cornell  university:   The  exhibit)' 
should  contain  only  specimens  whicli  can  in<'i  I 
interest  the  visitor.     Not  only  should  fact*  be  di»- 
playod,  but  fundamental  principles  should  l>e  illQ*- 
trated.     There  should  not  only  lie  special   ^' 
embryos,  brains,  hearts,  etc.,  but  such  prc)M 
should  be  associat«d,  to  a  certain  extent,  witlj 
mals  to  which  they  belong.    Preparations  lili< 
important  facts  should  retain  so  much  of  Hi' 
animal  as  may  facilitate  recognition  and  as»<'< 
when  this  is  Inconvenient,  the  preparation  may  1« 
accompanied  by  a  figure  of  the  animal.     When  tl* 
relative  rank  of  several  forms  is  well  determlo 

the  lower  or  more  generalized  should  be  placed    

low  or  at  the  left,  and  the  higher  or  more  (peciallteJ 

>  Abitmct  of  nu  iid<]rc»H  dt'Uvcrtwt  bytorr  ■ ' 
of  ttic  .ViueHcan  n»»oi;iDlinn  fortbo  Kdvi.' 
Ann  Arbor,  Aug.  '-'9.  by  Dr.  Brnr  «i.  W  i , 
ver»Uy,  vlce-prenldfnl  of  Ibe  siH-tlon. 
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above  or  st  tbe  right.  Ag  a  rale,  eacli  specimen  ghould 
teftCli  but  one  thing,  and  thnt  tb<>rous;lily.  Tbe  <ame 
form  may,  therefore,  properly  recur  in  several  pnrt» 
of  the  museum,  to  illustrate  different  parts  or  ideas. 
Qtiality  is  more  important  than  quantity,  and  ar- 
rsMKement  is  nsually  more  needed  than  acquisition. 
Tnic  economy  consists  in  paying  liberally  for  what  is 
wanted,  rather  than  in  t,iking  what  is  not  wanted  as 
•  gift.  The  usefulness  of  a  specimen,  and  thus  its 
real  value,  is  to  be  measured,  not  by  its  rarity  or  cost, 
but  by  the  degree  in  which  it  exemplifies  important 
f»cts  or  ideas.  Many  specimens  should  not  only  be 
labelled,  Imt  also  accompanied  by  figures  and  ex- 
planations, 

In  addition  to,  or  more  often  in  place  of,  the  three 
great  series — physiological,  taxonomic,  and  geo- 
graphical —  which  are  commonly  attempted  in  rau- 
•mimo,  bat  which  it  is  rarely  possible  to  complete, 
ipcclmens  representing  an  equal  amount  of  time  or 
money  w^ould  bare  a  higher  educational  value  if 
divided  among  a  considerable  number  of  8i>ecial  se- 
ries, eax^li  illustrating  some  morphological  or  teleo- 
loglcal  principle. 

Some  of  these  series  are  strictly  artificial,  yet  use- 
ful; a-s,  e.g.,  animals  extennlnated  by  man;  those 
which  supply  us  with  food,  medicine,  weapons, 
clothing,  or  materials  for  habitation;  fabulous,  myth- 
leal,  and  s.ii;red  animals;  and  those  which  are  men- 
tioned by  Shakespeare,  and  in  the  Scriptures. 

Of  natural  series,  the  most  conspicuous  and  com- 
plete should  he  the  tert^ftratc  branch  aynopni*:  this 
should  embrace,  within  a  space  easily  covered  by  the 
eye,  one  stuffed  example  or  model  of  a  species  repre- 
senting each  vertebrate  class,  together  with  four 
preparations  exhibiting  the  vertebrate  type  of  struc- 
Uue;  viz.,  a  transection  of  the  whole  body;  a  hemi- 
Metlon  of  the  whole  body;  a  complete  vertebral 
Mgmeut;  a  hemlsected  skeleton  showing  the  varia- 
tion III  *lr.e  of  the  neural  and  haemal  cavities.  So 
far  as  possible,  the^e  preparations  should  l>e  ma<ln 
from  members  of  different  orders  of  the  class,  and  be 
accompanied  by  outline  diagrams  and  explanations. 

Each  class,  but  first  and  especially  the  mammalian, 
should  have  its  own  special  synoptic  series,  embra- 
cing one  or  more  entire  examjjles  of  each  order,  and 
preparations  illustrating  tbe  characters  of  the  class. 
The  choice  and  arrangement  of  these  preparations  are 
complicated  by  the  desirability  of  Indicating  that  what 
are  commonly  enumerated  as  class  characters  arc  of 
unequal  degree:  some  are  constant  and  i>eculiar; 
some  constant,  but  not  peculiar;  others  peculiar,  but 
not  const.inl;  and  others,  again,  though  usual,  are 
tieitber  p<'culiar  nor  constant.  Tbe  neglect  to  indi- 
cate these  differences  in  lectures,  text-books,  and 
museunx  gives  rise  to  inaccuracy  or  imcertainty  in 
the  minds  of  students. 

Iiisteail  of  vainly  attempting  to  obtain  and  exhibit 
all  the  sprcies  of  all  the  groups,  most  educational 
urns  would  attain  more  satisfactory  results  by 
iting  the  more  Interesting  or  instructive  fonns 
imta  all  classes,  and  limiting  their  efforts  to  com- 
plete icroups  for  a  few.  upon  whlcb,  as  well  as  upon  a 
larprr  number,  may  be  Illustrated   tbe  principles  of 


classification,   and   of   individual   and    geographical 
Tariation. 

Among  special  series  other  than  systematic,  are 
analog/nun  forniA  ami  *tructurei>  which  are  sometimes 
mistaken  for  one  another,  but  more  readily  discrim- 
inated when  brought  together.  Such  series  arc  the 
rostrated  animals,  spinous  forms,  and  those  which 
have  parachutes.  Physiological  neries  would  contJiiii 
the  hibernating  animals,  those  which  are  blind  or 
nearly  so,  and  such  as  are  provided  with  scent-glands, 
tusks,  and  nil  poisonous  vertebrates. 

A  local  collection  should  embrace  all  the  anlm.ils  of 
the  vicinity,  and  will  benefit  the  student,  both  as  an 
example  for  him  to  follow  or  improve  upon,  and 
as  exemplifying  the  laws  of  geographical  distribution 
and  the  infiuence  of  environment.  The  local  collec- 
tion need  not  contain  anatomical  preparations,  but 
should  exhibit  both  sexes,  and  all  stages  of  growth  of 
each  species,  —  its  mode  of  life,  friends  and  foes, — 
so  as  to  interest  also  the  children,  farmers,  fishermen, 
hunters,  and  other  residents  of  tlic  neighborhood. 

Special  attention  should  be  called  to  existing  defi- 
ciencies, not  only  in  the  local  collection  but  in  all 
parts  of  the  museum ;  and  graduates  or  other  friends 
of  tbe  institution  should  be  reminded  of  the  opportu- 
nities, often  peculiar,  which  they  may  have  of  sup- 
plying desiderata. 

Although  more  than  a  quarter  of  a  centurj-  has 
passed  since  the  modern  scientific  doctrines  respect- 
ing the  methods  of  creation  began  to  be  accepted; 
although  opposition  to  the  general  idea  of  organic 
evolution  Is  now  nearly  confined  to  the  stubborn 
and  ill-informed;  and  although  its  substantial  truth 
is  tacitly  admitted,  or  openly  claimed,  in  nine  out  of 
ten  higher  e<lucational  Institutions  in  this  country. — 
I  have  yet  to  learn  that  any  considerable  part  of  a 
college  museum  has  been  specifically  devoted  to  tlie 
exhibition  of  the  facts  which  are  descrilwd  or  figured 
in  most  zoological  manuals,  and  In  many  works  upon 
popular  science. 

Such  a  collection  should  embrace  much  more  than 
a  few  ape-skeletons  hung  beside  that  of  man.  To 
avoid  the  appearance  of  dogmatism,  let  me  briefly 
mention  the  various  series  relating  to  evolution 
which  have  been  begun  at  Cornell  university:  Sim- 
ple ontogenetic  series,  exemplifying  the  extent  and 
rapidity  of  individual  transformation;  comparative 
ontogenetic  series,  illustrating  the  resemblance  be- 
tween successive  stages  of  one  fonn  and  the  adult 
conditions  of  others;  generalized,  synthetic,  or  inter- 
mediate forms,  or '  connecting  links; '  forms  supposed 
to  have  degenerated ;  apparently  useless  or  even  hurt- 
ful organs  or  conditions;  apparently  needless  rules, 
with  equally  unaccountable  exceptions  thereto; 
human  peculiarities,  not  only  as  to  tbe  skeleton,  but 
OS  to  the  brain,  heart  and  otlier  organs;  human  re- 
semblances to  mammals  in  general;  features  which 
unite  man  with  the  t.illless  apes,  and  Bepar.ite  them 
all  from  the  other  mammals;  transitory  human  or- 
gans and  conditions  which  resemble  the  ])ermaiient 
organs  and  conditions  of  other  mammals,  especially 
apes;  human  anomalies  resembling  the  normal  stnic- 
tures  of  apes;  anomalies  and  malformations  affecting 
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man  ami  other  vcrlobrntes  in  a  similar  manner;  evi- 
dences of  acclilciit  ami  (llseiLse  among  wiKI  iinimals. 

Presumed  lincx  of  human  descent  may  be  indicated 
better  than  by  diagrams  upon  a  plane  surface,  by 
placing  actual  representatives  of  the  various  groups, 
not  upon  flxed  shelves,  but  upon  brackets  capable  of 
adjustment. 

The  candid  teacher  or  curator  will  endeavor  to 
show  not  only  the  facts  which  seem  to  support  evo- 
Uiliun,  but  alsii  those  which  constitute  its  ililliuuities. 

A  statue  of  Darwin  has  recently  been  unveiled  In 
Loiiilon  with  hoiinrable  corumonles.  What  monu- 
ment lo  his  memory  could  be  more  appropriate  or 
lasting  than  the  formation,  In  all  educnlional  insti- 
tutions, of  collections  especially  designed  to  exhibit 
the  fikcts  whii'li  ho  made  sigiiidc^nt,  anil  tho  Ideas 
wliicli  his  knowledge,  his  industry,  and  his  honesty 
have  enured  to  underlie  the  intelligent  study  of 
nature  throughout  the  world? 


PROCEEDINGS    OF    THE    SECTION     OF 
BIOLOGY. 

Tae  bi(doglcal  section  opened  with  two  papers  by 
Prof.  E.  L.  Sturtevant  as  the  result  of  observations 
and  experiments  at  the  New- York  agricultural  ex- 
periment station.  The  first,  im  the  hybridixation  and 
cross-ferlili2:ation  of  plants,  showed  in  a  conclusive 
manner  that  in  our  common  vegetables  (peas,  corn, 
beans,  barley,  lettuce,  are  some  of  the  forms  experi- 
mented with),  cross- fertilization  tend^  toward  atavism 
rather  than  to  a  blending  of  individual  properties  of 
the  parent  plants.  As  a  rule,  all  the  crosses  tended 
to  revert  to  an  ancestral  form,  regaining  in  many 
cases  rliaraclcrs  which  the  imuiediale  pai-ent  had 
lost.  The  paper  formt  a  valuable  contribution  lo 
the  subject  of  the  oriuln  of  RjieeU'S,  on  account  of  the 
carefulness  of  ex|ierinient  and  accuracy  of  observa- 
tion apparent  in  the  work.  In  the  second,  '  Gennlna- 
tion  studies,'  the  autlior  stales,  as  a  result  of  many 
trials  with  coinmercini  seeds  of  our  common  plai;Ui, 
that  very  extended  series  of  trials  must  be  made 
with  e.ich  species  in  order  to  obtain  the  ilesired  ac- 
curacy in  results;  since  in  a  short  series  of  trials  many 
errors  will  [irobably  occur  which  would  be  eliminated 
from  the  lltiai  result  by  the  use  of  a  larger  series. 
Prof.  \V.  J.  iJeai  of  the  Micliigan  agricnitural  college 
described  an  experiment  on  tho  longevity  and  endur- 
ance of  seeds  —  in  which  ripe  seeds  were  buried  in 
sand  below  frost  for  live  years,  nl  the  end  of  whioli 
lime  they  were  exposed  to  frost  for  a  period  of  two 
years  and  a  half  more. 

An  interesting  p.aper  on  the  biological  deductions 
to  bo  drawn  from  a  comparative  study  of  the  in- 
fluence of  cocaine  and  atro|iinc  on  the  organs  of 
circulation,  was  given  by  Dr.  H.  G.  Uergcr,  U.S.N. 
The  generally  accepted  opinions  regarding  the  use  of 
atropine,  muscarine  and  cocaine,  on  the  organs  of 
circulation,  are,  that  atropine  induces  an  augmenta- 
tion and  acceleration  of  the  circulation  by  paralyzing 
the  vagus  nerve-endings  in  tho  substance  of  tho  heart; 
and   that  muscarine,  by  acting  as  a  slimuhis  to  the 
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same  nerve-endings,  produces  diastolic  Ktrest.  IIm 
later  view  of  Glousc,  however,  is,  that  the  .arrest  ii dm 
lo  its  paralyzing  influence  on  the  muscles  of  the  linut 
The  main  points  in  these  two  views  .nre,  1°,  tiiUlb* 
action  is  purely  a  nervotu  phenomenon;  3^,  Ihit 
it  is  purely  muscular.  When  atropized  bloud  li  |iQt 
into  a  frog's  heart,  the  organ  is  first  highly  stimiilalnl, 
but  shows  evidence  of  exhaustion  by  ovor-ntlniuU- 
tion;  tills  Is  associated  with  a  break  in  the  rhytliin«f 
tho  beats,  the  auricles  contracting  two  to  thrnc  times 
oftener  per  minute  IbRii  the  ventricles:  the  dusd  of 
atropine  can  be  so  rcgulaled  tliat  thi«  uurlitOiiuii^l 
action  may  be  kept  up  indefinitely,  and  >■■■ 
produced  in  a  heart  which  has  recovered  Ir 
pization  in  normal  bliHid.  The  most  rational  exp!t> 
nation  of  this  phenomenon  is  founil  in  the  facte,  thti, 
while  muscarine  paralyzes,  alrupine  gliiuuUtes,  tli* 
cardiac  muscles  as  well  as  the  cardiac  nerve-rnilinst; 
Uiough  in  case  of  the  Utter  only  in  a  slight  degm. 
Cocaine  affects  the  nerve-endings  within  the  luan 
much  the  same  as  atropine^  but  is  not  a  niiivoltf 
stimulant.  From  his  researches,  Ur.  Berjiier  rexclieJ 
the  conclusion  that  tiie  drugs  lued  ocl^d  dinrctly  on 
the  muscle-tissue,  producing  paralysis,  and  not  Indi- 
rectly through  the  nerve-endings,  —  a  view  which  «» 
combated  by  Profs.  Charles  A.  Sewall  anrl  B.  X. 
Martin  in  the  discussion  which  followed  the  reuliof 
of  the  paper. 

'  On  the  brain  and  auditory  organs  of  a  ! 
Iheromorph  saurian '  was  the  title  of  an  in  ' 
paper  by   Prof.  E.   D.   Cope.      The    author  caM 
special  attention  to  the  morphology  of  the  hniii, 
the  character  of  the  cranial  waIN  and  the 
apparatus.     The  characters  of  the   brain   » 
sidered  lo  show  affluities  to  the  reptilian  ami  ilw 
simpler    mammalian    types.      The   corpora   •iiimirl- 
gemini  are  small,  and  the  cerebral  heinispiv 
ceedingly  small  —  relatively  inferior  in  bulk  !■ 
any  other  known  animal.   The  epiphysis  Is  la: 
Is  usual  for  reptiles.    The  absence  of  an  optit 
is  a  very  striking  character.     This  form  is  i' 
characterize<l  by  the  presence  of  a  large  oval  ; 
in  the  frontal  region,  the  exact  nature  of  wliali  U* 
not  been   determined.     The  vestibule  and  lt»  wall* 
were  thoroughly  described,  and  the  relulioin  nf  ll» 
well -formed    semicircular    canaN    explained.    Til* 
stapedial  bone  connects  with  the  f enesi  ra  ovilii  o 
icrnal  t4)  the  brain  cise,  and  at  a  great  illstxnce  froiu 
the  cochlea  —  the  cavity  of  whicli  is  a  mere  cxlcn- 
sion   of   the   fenestra  ovalis  to   the  vestibule.     The 
semicircular  canals  resemble  those  of  modern  itl- 
tiles. 

Mr.  A.  W.  Butler  presented  many  lnlere>i;     '    ' 
concerning  the  habits  of  the  musk-rat.    Tl 
mentioned  well-authenticated  cases  of  the  i  > 
habits  as  a  means  of  adapting  itself  to  tin- 
conditions  of  life,  —  conditions  brought  alKiui  "v  uif 
presence  of  civilized  man. 

The  disputed  (|ucslion  of  the  bisexuallly  of  tbc 
pond-scums  (Zygneniace«e)  was  discussed  by  Prof. 
C.  E.  Bessey  of  the  University  of  Nebraska,  who  con- 
cluded that  these  organisms  do  nut  po»es*  tnM 
bisexuality  such  as  Bennett  of  England  claims  f>ir 
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^etn.    All  the  olwervpd  facta  of  the  conjugation  of 

atgae   lenJ   to  prove   tlial  sexuality  is   in  its 

llnnlng.  but  ns  yet  tliero  is  no  ilifferentiatlon  into 

'  lD»i<"  anil  female  element-^;  so  tlial  we  cannot  spealc 

1  of  a  bi»exuality,  alllioucli  there  is  a  union  of  two  dis- 
tinct bodies  of  jirotoplasm.  One  fact  not  obsen'ed 
by  Bennett  is  that  of  tlie  formation  of  a  resting  spore 
by  union  of  the  protoplasm  of  two  adjacent  cells  of 
thesame  filament.  The  position  of  the  ZyRnemaccao 
is  amons  the  lower  Thallopbytes,  but  little  above  the 
Protophyte*. 

'ttn  the  process  of  nross-furlilization  in  Cani- 
punula  aliioricana '  was  the  title  of  a  paper  pre- 
sented by  Prof.  C.  R.  Barnes,  In  this  strongly  pro- 
tcrondrous  species,  the  pollen  is  scrnpei!  out  i>f  the 
anthers,  by  the  hairy  style,  at  a  period  anterior  to 
the  malurailon  of  the  stigmas;  before  the  occurrence 
of  which,  tlie  pollen  has  disappeared  from  the  style. 
In  this  manner  cross-fertilization  is  rendered  certain. 
The  pollen  develops  normally.  The  stigmas  are 
held  together  until  mature  by  interlocking  papillae. 
Thp  hairs  on  the  style  become  inti-overted,  and  thus 
free  the  pollen.  The  pollen-spore  contains  two 
nuclei,  the  larger  of  which  (the  vegetative)  becomes 
disorganized  sliortly  after  entering  the  pollen-tube, 
the  SMialliT  (the  t'lilndle-sbaped),  generative  nucleus 

tfltrtists.  The  embryo  sac  is  cylindrical  with  a 
gradual  enlargement  near  the  upper  end,  where  is 
loc»ted  tlie  e^g  apparatus,  and  an  abrupt  enlnrge- 
nieut  at  the  base  in  which  lie  the  antipodal  cells. 
The  pfjllen-lulies  enter  the  style  between  the  bases  of 
the  papillae  of  the  stigma,  pass  down  in  the  strands 
of  the  <-(>nduoling  tiss\ie,  and  not  through  the  cen- 
tral canal  around  which  the  tissue  is  arranged. 

Dr.  C.  V.  Riley  presented  a  paper  on  the  song- 
notes  of  the  periodical  cica<la,  and  tlie  mechanism  by 
which  they  are  pro<luced.  The  author  gave  the  first 
accurate  description  of  the  three  characteristic  notes 
of  the  insect,  noting  the  variations  for  the  individual 
1  for  thermal  and  hygrometric  conditions  of  the 
■oapherc.    The  same  author,  in  another  paper,  cor- 

"■ferte*!  the  erroneous  notions,  that  var.  Cassinii  Kish 
represent*  the  race  tredecim  Hiley.  and  llial  the  twigs 
containing  the  eggs  necessarily  break  off  before  the 
hatching  of  the  lar^'ae. 

In  a  paper  on  the  proof  that  bacteria  are  the  direct 
cause  of  the  disease  known  ns  iH>ar  blight,  Mr.  J. 
C  ArUiur  demonstrated  by  the  results  of  his  care- 
fully conducted  experiments  that,  1°.  Sap  from  an 
Infested  tree  when  inoculated  into  a  hcaUliy  tree  in- 
variably produced  the  disease  calleil  blight.  2°.  When 
cultures  to  the  sixtli  generation  of  organisms  were 
nwde  with  all  precaution  to  prevent  error,  and  healtjiy 
trees  were  Inoculated  with  the  pure  culture  of  this 
sixth  generation,  the  tree  Is  stricken  with  blight. 
•larling  fmm  the  point  of  inoculation,  and  gradually 
extending  <iver  the  whole  plant.  .3°.  That  wherever 
there  Is  a  blight  not  produced  by  frecElng,  bacteria 
of  this  sp<'cies  are  invariably  present.  In  order  to 
complete  the  value  of  this  work,  there  yet  remains  to 
discover  sonie  certain  method  of  prevention  or  cure. 
A  paper  im  aijuatic  respiration  in  soft-shelled  turtles 

|(A*pklonecte«  and  Amyda)  was  presented  by  Profs. 


Simon  H.  and  S.  8.  Phelps  Gage  as  a  contribution 
to  the  physiology  of  respiration  in  vertebrates.  One 
of  the  characteristics  by  which  reptiles  are  said  to  be 
di'tinguished  from  amphibians  is,  that  their  respira- 
tion is  exclusively  aerial  at  all  periods  of  their  life. 
This  assertion  is  made  by  all  authors,  except  Agassis, 
who  adds  a  slight  qualification.  On  the  slrenglli  of 
the  experiments  ami  oliservalionsof  the  aulliors,  this 
general  character  must  Iw  given  up,  since  tliey  have 
demonstrated  beyond  a  doubt  that  at  least  in  the  .soft- 
.sliclled  turtles  respiration  is  normally  and  cimstanily 
carrieil  on  liy  means  of  a  re«^i>iralory  apparatus,  whose 
essential  features,  physiologically  considered,  are 
those  of  a  gill.  There  is  hen-,  as  in  the  iiduH  Dipnoi, 
and  some  ganoids,  a  double  respiration,  acfiiil  athI 
.iqiiHtic.  The  facts  which  go  to  prove  that  we  have 
in  Ihlscise  to  deal  with  aquatic  respiration  are,  1°. 
Rhythmical  movements  of  the  hyoid  apparatus,  by 
means  of  which  water  is  forced  in  and  out  of  the 
phalangeal  cavity,  thus  insuring  a  constant  flow  of 
water  over  the  pbartngcal  mucosa.  2".  The  habit 
these  turtles  have  of  remaining  under  water  from 
two  to  ten  honrs  voluntarily,  and  their  ability  to 
endure  a  submersion  of  fifteen  hours  in  running 
water  without  apparent  inconvenience.  8'^.  The 
structure  of  the  lining  membrane  of  the  |)harynx 
with  the  copituis  bliKid-suppiy.  The  surface  of  the 
mucosa  is  prolonged  into  sim|)le  anil  compotind  papil- 
lae of  various  shapes  and  sizes,  many  of  them  recall- 
ing the  gill  Uifts  of  Nectunis.  The  fourth  and  abso- 
lute proof  of  the  aquatic  respiration  consists  in  the 
results  of  chemical  analyses  made  by  Profcsors  Kicli 
and  Holton  of  Cornell  university,  who  carefully  tested 
the  water  in  which  a  turtle  had  been  immersed  with- 
out access  to  air,  and  found  a  marked  decrease  In  tlie 
amount  of  free  oxygen  in  the  water,  and  an  increase 
in  the  quantity  of  carbon  dioxide  lield  in  solution. 

The  following  table  shows  the  result  of  the  analyses. 
In  the  first  column  is  given  the  Hnmunt  of  oxygen  in 
the  quantity  of  water  used  in  the  experiment  (I  kg). 
The  second  column  contains  the  qiinntity  of  CO, 
which  could  be  made  from  this  O.  The  Ihlid  column 
conl.iins  the  actual  amount  of  the  CO.  found  in  the 
water,  the  excess  of  which  over  tlie  amount  to  be 
from  the  oxygen  In  water  itself  is  given  In  the  fourth 

colunin. 

O.  CO,.       Actual  CO,.    Excnc  Co,. 

Julvll.       71  mg.      V»78mg.   231     mg.     133|mg. 
Aug.   8,       32   "         44      •'      212,'„   "      168.7   " 
Aug.   0,       30  "         551    "      1138.7    "      118A  " 

The  excess  of  CO,  in  the  water  is  accounted  for 
by  the  presence  of  a  certain  qu.intily  of  O  in  the 
lungs  of  the  animal  at  the  moment  of  submersion, 
and  by  the  intramolecular  O  of  the  tissues  of  the 
animal's  iKKiy.  An  analysis  of  the  content'  of  the 
lung  revealed  the  total  absence  of  O,  and  of  CO,  was 
found  only  a  trace.  Tlie  O  is  taken  from  the  water 
by  the  papillate  pharyngeal  mucosa,  tlie  details  of  the 
structure  of  which  lack  of  space  forbids  giving  here. 

Prof.  C.  E.  Bessey  read  a  paper  ou  the  Inflorescence 
of  Cuscuta  glomerata.  In  his  studies  of  this  degraded 
morning-glory,  the  author  has  discovered  that  the 
dodder  produces  its  flowers  upon  short,  adventitious 
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brnncheB,  which  themselves  repeatedly  bntiich,  and 
arc  clofiely  forered  witli  scales.  A  further  examina- 
tion shows  tliat  this  is  the  univerrni  nile  with  the 
BfK'i'ies,  no  normal  infloresconco  developing.  The 
advcntilious  inflorescence  always  l>enrs  a  definite  re- 
lation to  the  iKisition  of  the  parasitic  roots:  that 
portion  of  the  stem  which  i>roduccs  root*,  always  pro- 
duces flowers;  and  the  greater  the  number  of  the 
fonner,  the  larger  ix  the  number  of  the  latter.  The 
stem  proi>er  dies  awny  soon,  not  only  between  ihe 
infl'irescencc,  but  also  in  the  flower-clusters  them- 
selves. The  flowering  branches  establish  direct 
structural  connection  with  the  host  plant.  When 
this  is  accomplished,  the  scales  upon  the  branches 
often  contain  con^iilerabie  quantities  of  chlorophyl. 

A  short  paper  by  Prof.  U.  G.  Wililer  was  read  on 
the  subject  of  the  serrated  appendages  of  Araia.  The 
view  held  by  Sagemehl  and  Kaiusey  Wright,  that 
these  organs  are  accessory  respirjitory  organs,  is  found 
to  be  sustained  by  the  experiment  which  Professor 
Wilder  performed  on  the  living  animal;  and  his  con- 
clusions are,  that,  while  the  appendages  have  no  func- 
tion at  the  present  day,  it  is  quite  probable  that 
their  development  and  paleoutological  history  arc 
well  worth  careful  study. 

Dr.  C.  S.  ]Minot  discussed  the  subject  of  the  rela- 
tion between  histuloKical  differentiation  and  death, 
and  arrived  at  the  conclusion,  that  the  only  rational 
explanation  of  the  fact  that  animals  and  plants  un- 
dergo progressive  decay,  as  well  as  a  progressive 
development,  i^  to  be  found  in  the  fact  that  highly 
differentiated  structures,  or  organs,  have  lost  the  plas- 
ticity of  embryonic  tissues,  and  are  incapable  of 
renewing  themselves  when  once  worn  out:  incon- 
sequence of  this,  death  is  the  price  paid  by  the  higher 
organisms  for  their  advanced  organization. 

In  another  paper,  on  the  morphology  of  the  supra 
renal  capsules,  Dr.  Minot  made  an  important  ad- 
dition to  our  knowledge  of  the  structure  of  these  still 
pri>blematiei\l  organs.  The  structure  of  the  capsule 
is  similar  throughout.  There  arc  masses  an<l  cords 
of  cells  which  are  in  radial  lines  externally,  hut  which 
are  irregularly  arranged  internally.  The  cells  of  the 
medulla  and  cortex  are  almost  identical  in  appear- 
ance in  a  six  months'  human  foetus,  on  which  ac- 
count it  is  difficult  to  admit  a  double  origin  for  the 
capsules.  The  same  spe.iker  presented  a  paper  on  a 
new  membrane  of  the  liuuian  skin,  which  he  liomido- 
gizes  with  the  cjiitrichium  of  the  lauropsida.  It  is 
situated  outside  the  horny  layer,  and  is  entirely  dis- 
tinct from  it:  an  extension  covers  both  hairs  and 
glands.  It  probably  causes  the  veruix  caseosa  by 
retaining  the  sebaceous  secretion. 

An  interesting  and  Important  paper  on  the  embry- 
ology of  Onoclea  and  other  ferns  was  contributed  by 
Mr.  D.  II.  Campbell  of  Detroit,  the  details  of  which 
cannot  be  given  here.  Drs.  D.  E.  Salmon  and  T. 
Smith  of  Washington,  D.C.,  read  a  paper  on  anew 
ehroniognnous  bacillus  (Bacillus  luteus  suls).  This 
form  is  non-put hogenic,  and  was  found  in  the  peri- 
cardial and  peritoneal  fluids  in  swine  killed  for  the 
purpose  of  studying  the  swine  fever.  When  grown 
in  a  meat  infusion,  tlie  liquid  becomes  pale  straw 


color,  then  orange  with  a  greenish  tint,  tonn  ehir- 

gingtoawine  red.    The  pigment  when  ' 

is  Insoluble  in  alcohol  orether.     An  ai; 

ll  decolorized  by  adding  an  excess  of  eln>i,_ 

orllCl,  but  reappears  on  neutralizing  with  ]< 

hydrate,  or  ammonia. 

The  relation  of  ovary  and  perianth  in  the  d«T«)o^ 
meut  of  dicotyledons  was  di8cu»«e<l  by  Prof.  J.  ]1 
Coulter.    A  most  simple  and  important  characterof 
systematic  value  was  discovered  in  the  ituil 
embryology  of  the  dandelion ;  and,  on  conip:i! 
the  same  embryonic  stages  of  a  large  numlH-i  .1  i-tt  ■ 
Hies,  it  wai  found  that  the  character  of  superior  or 
Inferior  ovary  was  the  first  recognized.     In  the  cue 
of  an   inferior  ovary,  the  protuberance,  which  it  to 
develop  into  the  flower,  is  arrested  in  Its  axial  it- 
volopment,  grows  perpendicularly  into  a  collar  (iht 
nascent  floral  envelopes),  and  soon  there  a|T 
external  constriction  distinguishing  llie  floi  . 
lopes  alMJve  from  the  ovary  below.     In  the  >■■' 
superior  ovary,  the  axial  development  is  01 
and  there  is  no  external  conslrictloo.    Or 
basis  the  Compositae  stand  at  the  head  of  the  i 
Umbelliferae,  Rubiaceae,  etc.   The  second  gi' 
of  a  superior  ovary,   includes   Legiiminosi< 
pbulariaceae,  Labiatae.  etc.     A  paper  on  il. 
tureand  functions  of  the  spliaerldia  of  IheEiI 
was  read  by  Dr.  Howard  Ayers.     The   obsi;-....  .^ 
of  Lovc-n  were  supplemented  by  a  large  number  td 
structural  facts,  which,  besides  allowing  of  jTvjtrr 
accuracy  in  determining  the  function  uf  thi- 
iar  organs,  furnish  an  ex.imple  of  a  highly  sp- 
organ  in  this  group  that  is  comparable  to  ili' 
sacs  of  Synapta.    The  following  papers  werr 
which  extracts  cannot  be  given  here:    'Tip 
tance  of  individual  facts  of  environment  in  |L>.  , 
Uon  of  groups  of  animals,'  by  Prof.  J.  B.  Stwm; 
•On  the  morphology  of  the  carapax  and  stemmnnl 
the  decapod  Crustacea,'  by  Dr.  H.  Ayers;  "Note*  mi 
some  injurious  fungi  of  California,'  by  Prof,  W.  0. 
Farlow;  'Ou  the  evolution  of  the  lanp,'  byDr.  ('. 
8.  Minot. 


THE     LIMIT.AT10NS     AND     VALUE    OF 
HISTOLOGICAL    INVESTIGATION.* 

While  choosing  a  subject  relating  chiefly  i- 
scopic  structure  for  the   address   before  Ihr 
of  histology  and  microscopy,  I  wish  tii-st  t" 
briefly  what  constitutes  a  complete  knou  1 
structure,  and  what  are  the  Uuiitatious  aiid  - 
this  knowledge.    The  knowledge  of  structun-  . 
greatly  upon  the  coarser,  i.e.,  the  inacroscoijic  irln 
tions.    There  is  no  magic  in  the  mlcToscnpe;  it  i« 
simply  a  tool,  nothing  more.     It  Is  as  Ulogical  atiil 
hopeless  to  expect  to  understand  the  structure  uf  10 
organ  from  what  can  be  learned  of  it  tuider  the  mi- 
croscope alone,  as  for  a  geologist  to  exp^'cl  to  unilu- 
stand  the  topography  of  a  continent  by  stmlylDg  tbc 
sand  of  its  sea-shore. 

1  Abfltroct  of  An  sddrrM  ili'llvered  before  llf  '  >i- 

on>»cupy  and  lilntulovy  of  (lie  .\iiiL'rtcan  RMOchi  -1- 

vsnccmenl  of  KleDce,  at  Ann  Arbor.  Aug.  SC.         :  :    II. 
Oasc  of  Comall  UDlvcrsltf,  Tice-presldeot  of  tkr  tccuwo. 
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Microscopic  anatomy  thouUl  show:  1°.  Tlie  nature 
and  relations  of  the  structural  elenienU  which  com- 
bine to  form  any  on:»n  or  tissue.  2°.  The  blood- 
supply.  ^°.  The  lyiDph-supply.  4°.  The  nerve-sup- 
ply, and  relation  of  the  nerves  to  the  structural 
pleninnts.  r>°.  The  development  of  the  structural 
elements,  and  their  combination  to  form  the  various 
tissues.  The  structure  of  no  tissue  or  part  is  Itnown 
in  all  this  detail.  This  is  both  encourngiiig  and  dis- 
couraging; for,  while  we  see  many  prol>lems  unsolved, 
we  know  that  they  are  problems  which  have  eluded 
the  grasp  of  the  greatest  anatomists  of  the  world. 

It  is  often  said  that  a  certain  tissue  must  perform 
a  given  function  on  accoimt  of  its  structure;  but  we 
Imow  that  a  moner  or  an  anineba  performs  all  the  life 
functions  observed  in  the  higher  animals,  and  hence 
it  seems  hopeless  lo  tell  by  structure  alone  what  the 
function  of  individual  cells  composing  one  of  the 
higher  animals  must  be.  Claude  Bernard  has  said 
that  structure  is  the  key  to  the  grosser  and  merely 
mechanical  functions  alone;  and  tjiis  is  fully  justified 
by  the  facts,  that,  before  his  work,  the  liver  was 
thought  to  simply  produce  bile,  aud  the  pancreas  to 
«e<;retc  saliva;  yet  the  physiologist  Bernard  found  the 
liver  a  manufactory  of  sugar,  and  the  pancreas  pro- 
ducing a  juice  whh  the  iwwers  of  all  the  digestive 
ferments  combine<l  with  the  powcrof  emulsifying  fat. 
Wblle,  therefore,  the  most  intimate  structural  knowl- 
rtige  gives  no  hint  of  the  function  of  a  tissue,  it  is  of 
r  TAlue  when  the  function  is  known  In  determin- 

[  tlM  ■ignifieance  of  the  structural  relations. 

Knowing  the  special  ditferentialions  accompanying 
■  function,  it  is  usually  safe  to  assume  that  a  similar 
structure  will  possess  similar  properties,  and  perform 
nearly  the  same  fiuiction,  no  matter  wliere  found. 
Structural  knowledge  is  also  of  great  value  to  the 
morpbologist,  belpinc  him  to  recognize  and  homolu- 
glze  the  organs  of  different  animals.  Finally,  without 
the  knowledge  of  structure  added  to  the  knowledge  of 
physiology,  the  splendid  achievements  of  modern  sur- 
gery woiild  be  impossible.  While  our  structural 
knowledge  is  already  great  and  valuable,  our  insight 
Into  the  relations  of  structure  to  ftinction  is  still  very 
alight. 

While  specialization  of  function  and  differentiation 
of  slroeture  are  concomitant,  no  one  as  yet  can  state 
the  finer  structural  relations  which  accompany  ex- 
treme specialization  of  function.  It  is  not  diflicult 
to  detect  a  nerve-fibre;  but,  from  appearance,  no  one 
can  yet  say  whether  its  function  is  associated  with  mo- 
tion, sensation,  or  secretion:  between  these  functions 
the  gulf  remains  impassable. 

Let  me  now  call  attention  to  the  stnicture  of  an 
organ  In  the  pharynx  of  the  soft-shelled  turtles,  and 
briefly  state  my  reasons  for  claiming  that  Uie  nmcous 
membrane  of  the  pharynx  is  a  reifj>iratory  organ. 
TboMs  turtles  remain  vnluntariiy  from  two  to  ten  hours 
under  water;  and,  while  under,  fill  the  pharynx  with 
water,  and  expel  it  aliout  sixteen  times  per  minute: 
wat«r  so  used  has  lost  part  of  its  free  oxygen,  and 
gained  much  carbon  dioxide. 

The  pharyngeal  mucosa  ii  densely  covered  with 
minute  cylindrical  com(>ound,  or  filamentous  papillae. 


having  the  appearance  of  the  villous  coal  of  the  in- 
testinal mucosa.  This  membrane  begins  opposite  the 
tongue's  base,  and  extends  to  about  opposite  the  third 
cervical  vertebra,  where  it  passes  into  the  oesojihageal 
mucosa,  the  beginning  of  which  is  surrounded  by  a 
sphincter,  thus  marking  off  the  respiratory  chamber. 
The  epithelium  of  tlie  mouth,  pharynx  and  oesopha;- 
gvs  consists  of  niiiiciliated  nucleated  cells,  is  many 
layered  and  stratified  in  the  muulh,  but  gradually 
becomes  columnar  In  the  pharynx.  The  columnar 
cells  are  intersper»ed  with  small  cells  wedged  into 
the  spaces  between  their  inner  ends.  Both  kinds  of 
cells  send  processes  from  their  inner  ends  to  help 
form  the  strong  basement  membrane.  Sometimes 
the  small  cells  are  connected  with  tlie  stellate  cells 
of  the  deeper  tissue  l)y  long  processes.  Beaker  cells 
are  found  in  the  pharynx  and  oesophagus,  but  not 
ill  the  strictly  respiratorj'  part.  The  blood-supply  is 
copious,  consisting  of  a  capillary  net  work.  .\  plexus 
of  non-nucleated  nerves  gives  off  branches  to  the  jiapil- 
lac,  and  probably  terminate  in  the  taste-buds  (neuro- 
epithelia)  found  there. 

Such  is  in  brief  the  structure  of  this  membrane. 
What  is  the  special  significance  of  this  structure? 
Does  it  agree  with  other  respirator)'  uiembraues? 
In  the  gill  of  a  fish  the  blood-supply  is  abmidanl.  as 
here;  but  the  epithelium  is  tessellated,  not  columnar. 
In  the  external  gills  of  the  tadpole  and  newt,  the 
structure  is  much  the  same,  except  that  a  columnar 
ciliated  epithelium  intervenes  between  Idood-supply 
and  the  water.  In  the  inner  gill  of  the  tadpole  and 
external  of  N(!cturu8  a  pavement  epithelium  is  pres- 
ent. If  compared  with  the  lung  membranes  of  air- 
breathers,  there  is  a  general  agreement  of  structural 
facts ;  but  tlie  structure  of  each  of  these  membranes 
stands  out  clearly  from  all  the  n-st,  that  of  the  turtle 
resembling  none  so  much  as  it  does  the  villous  mem- 
brane of  the  >uiall  intestine  of  a  mammal.  Yet  the 
principal  function  of  each  of  these  membranes  Is 
the  pa-'sing  intu  tlie  blood  of  oxygen,  aud  the  passing 
out  from  tlie  blond  of  carbon  dioxide.  That  these 
membranes  vary  widely  ns  regards  structure,  while 
possessing  identical  functions,  is  but  one  more  demon- 
stration of  the  fact  that,  if  we  would  have  the  whole 
truth,  the  study  of  structure  and  function  must  go 
hand  in  band. 


PROCEEDINGS   OF  THE  SECTION  OF 
HISTOLOGY  AND  MICROSCOPY. 

Wb  have  to  record  the  cessation  of  sec- 
tion G,  histology  and  microscop;-.  of  the 
American  association.  This  anotnaious  sec- 
tion, flnding  its  end  near,  proceeded  with 
dignity  to  request  the  association  to  kill  it : 
the  request  has  been  granted,  and  we  are  con- 
sequentl}-  forced  to  write  an  obituary  of  an  ex- 
istence which  we  have  long  disapproved.  Not 
that  we  are  in  any  way  opposed  to  microscopy, 
the  most  delightful  of  what-not  sciences,  but 
because  microscopy  had  to  be  dignified  by  rob- 
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bing  biology  of  its  bistology.  To  tliis  the 
histologista  have  slremiously  objoctod :  the 
extreme  of  feeling  was,  perhaps,  reached  by 
one  of  these  gentlemen,  who  declined  the 
nomination  to  the  presidency  of  the  section 
on  the  ground  that  the  eetnlilishraent  of  the 
acction  w.is  a  disgrace  to  the  Hssoeiiition ! 
However  this  may  be  exaggerated,  it  indicates 
the  general  sentiment  among  histologists,  that 
their  investigations  are  morphological  or  bio- 
logical, and  not  '  microscoiiical.' 

We  have  pointed  out  on  previous  occasions 
that  microscopy  does  not  constitute  a  natural 
division  of  science,  but  is  a  compound  of  frag- 
ments taken  from  many  distinct  sciences,  and 
patched  together  by  the  arbitrary  ."issociation 
witli  a  single  instrument.  In  the  American 
association,  the  sections  arc  distinguished  ac- 
cording to  natural  lines  of  division  in  the 
domain  of  science,  all  except  that  of  micro- 
scropy.  wliicjj  existed  by  encroachment  on 
every  one  of  its  neighbors.  Its  trespasses 
will,  we  trust,  now  find  posthumous  forgive- 
ness. On  the  other  hand,  there  are  many 
technical  ])rocesses  which  are  of  interest  to  the 
majority  of  those  who  habitually  use  the  micro- 
sco|x;,  but  not  to  others ;  and  these  processes 
are  essentia!  to  many  investigations :  it  is  to 
be  hoped  that  Dr.  Minot's  suggestion,  of  form- 
ing a  microscopical  club  within  the  association, 
will  be  carried  out  to  insure  the  cultivation  of 
tedinifiue  among  the  members  interested.  In 
conclusion,  we  m.iy  mention  another  cause  of 
the  fuilure  of  section  (4  ;  namely,  the  prosper- 
ity of  the  American  society  of  microscopists, 
which  has  withdrawn  many  from  the  associa- 
tion who  might  otherwise  have  made  the  sec- 
tion successful.  We  fear  that  some  of  the 
microscopists  nia.vfeel  themselves  to  have  beeu 
slighted  ;  luit  surely  such  has  not  been  the  in- 
tention, for  it  must  not  be  forgotten  that  the 
change  was  made  at  the  request  of  the  section 
itself. 

TliB  address  of  Uie  prt'Stdeut  of  the  section  was  ad- 
mirable. U  w,is  wi'll  received,  and  in  itself  the  most 
valuable  communication  presented  to  the  section. 
For  tlie  rest,  llie  atteiulnnce  was  very  small,  and 
there  were  only  four  papers  presented,  lu  fact,  llie 
sec'ion  cxliibiled  too  plainly  ils  morihund  condition. 

Mr.  \V.  II.  Walmsley  read  a  paper  wlilcli  will  he  of 
mucli  value  to  plioto-niicrographers,  ns  it  gives  exact 
directions  for  lantern-slides  with  gelatine  plates. 
Mr.  Walmsley  described  the  inetliods  whicli  his  own 
extended  experience  lias  led  )iim  to  prefer,  and  added 
accounts  of  several  tnanipulations  and  ingenious  de- 
vices of  his  own.  The  utility  of  the  paper  is  mainly 
practical.  Wc  have  understood  that  it  will  appear 
in  full  in  Die  proceeditigs. 

Prof.  T.  J.  Burrill  reports  that  Dr.  H.  J.  Detmcrs 


has  obtained  good  photographs  of  Amphiptftin  pri- 
luclda  by  the  u«e  of  a  common  r<.  '  "  '  mii.  StJD 
better  results  than  with  b.ilsam  jv  '  mijrl* 

obtained  with  imbedding  media  ot  iiiuIkt  index.  Ht 
says,  furtlier,  "  At  my  suggestion,  Mr.  .S.  W.  Str»tt/)ti 
designed  and  constructed  a  new  Ix'llustAt  of  simplt 
mechanism,  which  answers  the  purpose  reiulrcd  in 
photo-micrography  as  well  as  the  mure  elaborate  uul 
more  expensive  Instnnnents,  and  which  is  far  man 
readily  managed.  For  those  who  need  to  Iutc  tli« 
sun's  rays  constantly  thrown  in  any  given  dircctiun 
for  one  liny  only  without  resetting,  the  apparatus  li 
all  that  may  be  desired." 

Mr.  C.  P.  Hart  described  a  clever  manner  of  mak- 
ing a  microscope  into  a  microtome  by  using  the  tulw 
to  carry  the  inilieilded  object,  and  the  movable  suuse 
to  carry  (he  razor :  the  object  to  be  cut  is  moved  b; 
the  fine  adjustment. 


THE  NATIVE   TRIBES  OF  ALASiKA.^ 

The  first  half  of  Capl.  Ball's  address  was  dcTotvJ 
to  the  history  of  investigations  iiil«  the  anlliri)(<ol>.>g! 
of  Alaska,  wliicli  he  divided  into  three  periods.  T^ 
first  began  with  the  ex|H-dition  of  Bering  and  (3jid- 
koff,  and  continued  during  the  remainder  of  ths 
eighteenth  century.  Tlie  second  iK-g.iu  \ritli  tlie  «►• 
tablishmont  of  t)io  RusMlaii  American  company,  tiul 
the  third  with  the  expedition  of  Mr.  Robert  Eennl- 
colt.  The  remainder  of  tin-  address  was  taken  up 
with  an  account  of  the  native  tril>es  of  ibe  negiofi 
concerned,  and  closed  with  ati  .-ittempt  to  classify  ibf 
vario\is  iribei  of  the  far  north-west.  We  give  almost 
without  abbreviation  tlint  portion  of  the  body  of  llw 
address  which  deals  with  tbe  Innuit. 

Most  of  tlie  Arctic  Innuit  .ire  not  separated  Into 
tribes  in  (he  same  Bi>nsc  that  the  Indians  of  tht 
United  States,  east  of  the  Mississippi,  were  at  the 
time  of  their  discovery,  nor  even  to  the  same  extent 
as  those  Innuit  south  from  Kotzebun  Sound  on  Ma 
north-west  coast.  Terms  are  used  to  indicate  Iht' 
groups  of  Innuit  geographically  separated  from  eicli 
other  by  a  stretch  of  unoccupied  co.ist;  and,  for  coo- 
venicnce,  these  tcrmi  are  referred  to  as  tribes. 
Is  practically  their  own  fashion.  The  people  are  I 
known  as  Innuit:  those  from  a  certain  <|uartcT  liit«~ 
a  special  name,  and  those  from  each  village  in  thai 
district,  or  each  river,  have  a  still  more  special  name. 
But  there  are  no  chiefs,  no  tribal  relations  In  the 
strict  sense;  and  the  only  distinction  used  anoug 
the  people  referrt;d  to  is  based  on  their  locality  of  ori- 
gin: they  freely  migrate  from  village  to  village,  or 
district,  and  arc  not  regarded  as  foreigners,  ttioogli 
the  obligation  of  free  hospitality  is  not  fell  to  be 
binding  in  regard  to  slr.ingers  from  a  distance  tonf 
domiciled  in  another  than  their  native  village;.  W< 
have  no  new  information  from  the  Kopogtnul,  nor 
from  the  people  of  the  Colville  River,  except  a  fe* 
notes  derived  from  the  Point  Barrow  people  by  Prof. 

'  .\batracl  of  nn  fv"l»trpii»  <k'llvcr/'rt  hefciro  the  st-t-tion  of  i/ilhto- 
polugy  of  Uie  AtinTicmi  iiKF.o<'lHllun  fur  Uje  A4]v.ini*«nicDt  erf 
Mlenoc,  at  Ann  Arl>or,  Siipt.  1,  by  Mr.  W.  U.  Dau.  of  WMhlnf 
too,  Ttca-pmldcDt  of  the  notloo. 
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John  Muidocb  during  his  sojourn  at  Cape  Smythe, 
A  member  of  Lieut.  Ray's  party,  on  duty  at  the 
[Int<<rnatk>ual  [K)lar  otation   known  as  Ugla/iini.     In 
kUie  course  of   his  admiralile  ethnological   investiga- 
ftions  he  found  that  the  Point  Barrow  people   have 
lUie  habit  of  using  the  plural  rather  than  the  collec- 
Itlve  form  of  ihe  ilesipnalion  for  a  particular  people, 
lanil  call  those  of  the  Mackenzie  Hiver  district  by  the 
Iterm  Knpiinj;'-mi-un  (Kopasnifit ),  and  those  of   the 
olville  Kflng-rand'-ling  (Kflng  inaliginul). 
For  the  |>eople  of  Point  Barrow,  Mr.  Murdoch  and 
Jibe  oilier  meinliers  of   Lieut.  Ray's   party  obtained 
<ch  ethuoloRJcal  data,  wliicli  are  in  course  of  publi- 
4on.     Some  interesting  facts  have  also  Iwen  gath- 
Icret)   by  ('apt.  Hooper  of  the  U.  S.  revenue  cutter 
Cortrin  during  several  visits  to  Point  Barrow.     As  a 
whole,  we  shall  soon  be  in   possession   of  very  full 
Information  in  regard  to  this  isolated  band. 
I     Of  the  Niimit.lkniul  we  have  nothing  since  1877; 
And  of  the  Kfi-ftttiuut  only  a  few  facts  collected  by 
Lieut.  J.  C.  Caulwell  of  the  U.  S.  revenue  marine, 
during  his  exploration  of  the  river  in  1884.    He  re- 
ports that  the  local  name  of  the  river  is  Ku-ilk,  not 
Kowak.  as  generally  adopted  on  the  charts.     From 
Lieut  Stoney  who  followed  him,  and  who  has  since 
returned  to  the  region  to  carry  on  a  more  extensive 
I  exploration,  a  large   addition    to   our  knowledge  of 
these  Innuit  may  be  expected  in  the  near  future. 

Of  the  Innuit  fmm  Kotzebue  Sound  around  to  Nor- 
ton Sound,  little  bearing  on  their  classification  or 
language  has  been  gathered  since  1877.  The  obser- 
ratlons  of  Nordenskiold  and  the  Vega  party  at  Port 
Clarence  in  1871*,  and  of  the  speaker  in  charge  of  the 
U.  S.  const-survey  party  in  ISS*.  at  Port  Clarence  and 
I  the  Dioniedcs,  as  well  as  Kotzebue  Sound  and  the  Asi- 
(tkllc  coast  near  by ;  of  Hooper  in  the  Corwin,  1K7S-80; 
Df  the  Jeannetle  ex))edition  in  1879,  —  have  added  nu- 
ncrous  facts,  but  little  be.iring  on  their  distribution 
[or  elassltlcation  which  was  not  already  known. 

The  most  interesting  people  of  the  region  adjacent 
Ito  Beriu);  Strait  are  the  A.«ialic  dwellers  on  the  coast, 
[part  of  whom  belong  to  the  Kortkk  race,  and  part  to 
[the  Orarian  group  of  ]>eople.  In  no  other  ethnic 
t)up  of  the  region  has  research  been  better  rewarded 
■Ince  1877.  We  have  the  admirable  observations  of 
llfi  Vega  party,  the  anliioiis  explorations  of  Arthur 
lAurel  Krause,  and  some  observations  of  my  own, 
'  which,  taken  together,  have  done  much  to  clear 
Up  one  of  the  most  knotty  ethnological  puzzles  of  the 
Bortherii  regions.  I  give  the  results  in  brief,  as  my 
litoe  is  not  iiufhcient  to  go  into  details.  The  Asiatic 
oast  presents  us  with  the  Tsau-yu  (plural  Tsan-yuat) 
Br  Tsau-chii,  a  people  of  Korak  extraction,  commonly 
nown  as  sedentary  Chukchi,  who  have  lost  their 
eindecr  and  settled  upon  the  coast,  adopting  from 
heir  Innuit  neighbors  much  of  their  peculiar  culture, 
but  not  their  language.  These  people  bear  about  the 
ante  relation  to  the  wandering  or  reindeer  Chukchi 
that  tlic  nshiug  or  farming  Lapps  do  to  the  moun- 
taiti  Lajips  of  Lapland,  Among  Ihera,  with  their 
1  zvi  sometimes  side  by  side,  are  to  be  found 

I  ,c  Innuit,  who  call  themselves  Yuit  (by  local 

ttufrlion  of  tlie  race  name),  and  who  present  essen- 


tially the  features  of  the  western  Innuit  of  America, 
with  some  local  differences.  They  migrate  with  the 
seasons  from  Cape  Olintorsk  to  East  Cape;  llielr 
most  northern  permanent  village,  as  far  as  known,  is 
at  the  latter  point.  The  T.sau-chu  extend  along  the 
northern  coast  of  Siberia  much  farther  north  and 
west.  The  two  races  are  friendly;  there  is  some 
intermingling  of  blood  by  marriage;  and  ajargon  con- 
taining word?  of  both  dialects  is  used  in  communica- 
tions between  them.  In  my  opinion,  however,  it  is 
very  necessary  to  keep  in  view  that  the  culture  of 
Tsau-chu,  BO  far  as  it  iliffers  from  that  of  the  wan- 
dering Chukchi,  is  distinctly  a  derivative  from  that 
older  culture  of  the  Innnit  race,  though  the  arctic 
people  of  both  hemispheres  and  all  r.ices  have  much 
In  common,  due  to  their  environment.  The  word 
Chukchi  has  been  so  misused  that  it  is  almost  mean- 
ingless; but,  in  the  strict  and  accurate  meaning  of 
the  word,  there  are  no  Chukchi  on  the  American 
coast,  as  has  been  asserted.  That  error  arose  from 
the  confusion  between  the  Innuit  and  Yuit  on  the 
one  hand,  and  Ihe  Tsau-chu  on  the  other. 

Of  the  Innuit  people  on  the  Atuerican  coast  at  Nor- 
ton Sound  and  southward  to  the  peninsula  of  Alaska, 
not  much  atlditional  information  lias  been  made pub- 
Jic  since  1K77  bearing  on  their  classification.  That 
in  the  report  on  Alaska,  comprised  in  the  publica- 
tions of  the  U.  .S.  census  of  1880,  is  retrograde  in 
many  particulars  rather  than  an  advance,  being  tlie 
work  of  a  person  unqualified  for  the  task.  Magnifi- 
cent collections  bearing  on  the  culture  of  these  peo- 
ple have  been  made  by  Turner.  E.  W.  Nelson,  W.  J. 
Fisher,  C.  II.  Mackay,  and  others,  and  have  been 
received  by  the  U.  S.  national  museum.  But  the  un- 
fortunate ill  health  of  Mr.  Nelson  and  other  circum- 
stances have  delayed  the  publication  of  his  rich  and 
valuable  observations.  A  good  deal  has  also  been 
done  in  the  way  of  collections  on  the  island  of  St. 
Lawrence  by  Hooper  and  Nelson,  and  In  the  Aleutian 
Islands  by  Turner,  Dall,  .ind  others. 

With  reganl  to  the  tribal  limits  of  the  western  In- 
nuit, geograjibicaliy  considered,  they  arc  very  muta- 
ble, and,  especially  in  recent  years,  are  constantly 
changing  in  small  details.  This  arises  from  the  fact, 
that  the  geographical  group,  which  we  have  called  a 
tribe  among  the  Innuit,  and  for  which  in  some  cases 
they  have  a  special  designation,  is  not  a  political  or- 
ganization heailed  by  a  chief  or  chiefs,  but  simply  a 
geographical  aggregation  of  people  who  have  by  pos- 
session obtained  certain  de  facUi  rights  of  himting, 
fishing,  etc.,  over  a  certain  area.  The  jealousy  of 
adjacent  groups  keeps  the  imaginary  boundary-line 
pretty  well  defined  through  fear  of  reprisals  should 
it  be  violated.  When  the  whites  came  in  with  trade, 
and  established  posts  all  over  the  region,  they  also 
used  their  power  to  put  down  any  conflicts,  which 
are  always  injurious  to  trade.  The  boundaries,  now 
violable  with  impunity,  fall  into  oblivion,  and  the 
more  energetic  hunters  and  trappers  go  where  they 
choose.  In  this  manner  the  geographical  group  name* 
1  have  descrilicd  are  ceasing  to  have  any  serious  sig- 
nificance, and  every  new  ethnographical  visitor  will 
find  himself  unable  to  make  the  ancient  boundaries 
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correspond  to  the  distribution  of  the  moment.  Xev- 
ertheluss,  in  a  K^neral  way,  the  old  maps,  such  as 
tliat  of  1S77,  still  indicate  the  focus  of-  the  former 
group  or  tri1>e,  and  doubtless  will  lonj;  continue  to 
do  so.  The  Innuit  trib(!s  on  the  Kuskokwin  hare 
been  found  by  Nelson  to  extend  fartlier  up  the  river 
than  was  supposed  in  1877,  roacltin;;  nearly  or  quite 
to  Koimakoff's  trading-po>t.  The  ailrance  up  the 
Yukon,  siiown  on  the  census  map,  is  recent,  if  authen- 
tic. Tiie  St.  Lawrence  Island  people  arc  more  nearly 
related  to  the  Innuit  of  the  American  ci).ast  than  to 
those  of  Asia,  though  their  commerce  is  with  the  lat- 
ter and  Willi  their  Korak  neighbors.  As  regards  the 
Innuit  of  the  region  between  the  Koyukuk  Kiver 
and  tlu!  Selawik  Kiver,  the  miscegenation  indicated 
by  the  census  map  has  no  foundation  in  fact.  The 
error  doubtless  arose  from  the  permission  accorded 
by  the  Innuit  to  special  parties  of  Tinneh  to  come 
rato  and  through  the  territory  of  the  former  for 
purposes  of  trade.  The  north  shore  of  the  i)enin- 
sula  east  of  Port  Miiller  is  represented  by  the  census 
map  as  occupied  by  the  Aleuts  or  UnAngan.  The 
region  is  really  not  inhabited,  except  for  a  few  tem- 
porary hunting-stations,  except  by  typical  Innuit. 
Notwithstanding  these  and  many  other  errors  in  this 
compilation,  it  is  probably  correct  in  extending  the 
area  of  Tinneh  about  Selawik  Lake,  which  is  a  use- 
ful addition  to  our  knowledge.  In  1880,  while  visiting 
Cook's  Inlet,  I  was  enabled  to  determine  the  essen- 
tial identity  of  the  native  Innuit  of  Kenai  witli  those 
of  Prince  William  Sound,  though  among  them  were 
many  Konia'gmut,  brought  there  for  purposes  of 
trade  in  hunting  the  sea-otter. 

With  regard  to  tlie  Aleuts,  the  degree  of  civiliza- 
tion to  wliieh  they  Iiave  attained  is  very  promising. 
The  (>eople  are  not  scattered  over  the  archipelago  ex- 
cept in  their  hunting-parties.  In  the  western  Aleu- 
tian Islands  the  only  permanent  villages  are  at  Attn 
and  Atka  Islands.  The  division  into  groups  is 
ratlier  a  matter  of  tradition  than  of  actuality:  practi- 
cally they  are  as  much  one  people  as  those  of  two 
adjacent  English  counties. 

The  easternmost  of  the  Innuit  people  are  the  Chn- 
g&chigmut  of  Prince  William  Sound.  At  their  east- 
ern limit,  there  has  long  been  a  confusion,  which  I 
supposed  I  had  cleared  up  in  1874,  but  which  has 
only  been  finally  regulated  by  information  received 
from  tlie  brothers  Krausc,  anil  obtained  by  myself  in 
1880.  Tiie  census  agent  who  visited  them  in  1881 
was  friglitened  by  some  boisterous  demonstrations, 
and  departed  in  the  night  in  a  small  canoe,  aban- 
doning Iiis  equipage  after  a  stay  of  some  forty-eight 
hours.  Consequently  very  little  infonnation  was  ob- 
tained by  him,  and  that  of  an  uncertain  character. 

Tliree  stocks  approximate  to  each  other  at  this 
point,  —  the  Chiigachigmut  Innuit,  the  Tinneh  of 
Copper  River,  and  the  Chilkaht  tribe  of  Tlinkit. 
The  latter  have  a  precarious  trailic  coastwise,  a 
few  canoes  annually  reaching  the  Chilkaht  village 
(sometimes  called  Chilkhaak)  at  Controller  Bay  by 
the  dangerous  voyage  from  Yakutat.  But  another 
piith  lies  open  to  them,  at  least  at  times.  One  of  Dr. 
Krause's  Indian  guides  informed  liim  that  be  had 


descended  the  Altsekh  Kiver  (a  branch  of  the  Atna, 
or  Copper  Kiver),  which  heads  near  the  Cbilkat 
River  at  the  head  of  Lynn  Canal,  to  a  village  of  h'n 
own  tribe  at  its  mouth  on  the  seacoast.  Of  the  vi$- 
its  of  the  Ah-tenu  tribe  of  tlie  Tinneh  I  have  had  jwr- 
sonal  observation ;  and  that  the  Chugachigmut  pa>s  by 
them  to  the  K.tyak  Island  in  summer,  all  authorities 
are  agreed.  Tills  infonnation  explains  the  confusion 
of  previous  evidence,  and  shows  why  the  vocabula- 
ries have  sometimes  afforded  testimony  in  favor  of 
one  view,  and  sometimes  of  another.  A  jargon  Is 
probably  in  use  in  communications  between  tlie 
Tlinkit  and  the  Innuit  That  any  ethnic  intermin- 
gling of  blood  has  taken  place,  I  regard  as  too  iiii- 
priibable  to  i>e  worth  consideration,  having  liad  i>fr- 
sonal  evidence  of  the  fear  and  hate  existing  bet'^een 
the  two  peoj)les.  There  is  some  distrust  betveon 
the  Tinneh  and  the  Innuit,  as  elsewhere;  b'lt  ilie 
bold  and  aggressive  Tlinkit  have  committed  so  many 
outrages  ui>on  the  timid  and  peaceable  Chugaciii^ 
raut,  that  the  feeling  lliere  is  of  a  much  more  liitter 
character. 

I  have  elsewhere  stated  my  reasons  for  believing 
that  the  Innuit  fonnerly  extended  much  farther  to 
the  south  and  east.  Nothing  has  since  been  discov- 
ered which  materially  affects  the  grounds  of  this  lie- 
lief  of  mine,  and  the  subject  is  an  interesting  one 
for  future  investigation. 


PROCEEDINOS  OF  THE  SECTION  OF 
ANTHROPOLOGY. 

The  meetings  of  this  section  were  held  with  great 
regularity.  The  papers  were  all  read  on  the  days  in- 
dicated, and  were  most  of  them  of  great  interest  anJ 
value,  tlie  ball  assigned  to  the  meetings  being  al- 
ways filled  with  an  interested  audience. 

The  first  paper,  by  Rev.  Mr.  Dorsey,  gave  an  ac- 
count of  a  visit  to  tlie  Siletz  agency.  The  author  bad 
spent  several  months  at  this  agency,  engaged  chiefly 
in  linguistic  studies.  Tlie  agency  is  located  near  the 
coast  of  Oregon,  not  far  from  the  Columbia  Kiver. 
The  Indians  at  the  agency  are  all  of  them  more  or 
less  civilized,  and  some  of  them  take  newspapers.  In 
complexion  they  are  lighter  than  most  Indians,  and 
are  very  short.  The  adult  women,  especially  the 
older  ones,  have  the  face  disfigured  by  tattooed  lines. 
In  many  respects,  both  men  and  women  resemble 
the  Ainos.  In  their  treatment  of  strangers,  tbe 
Siletz  Indians  are  very  polite.  The  population  of 
the  agency  is  maile  up  by  the  consolidation  of  over 
twenty  tribes,  none  of  whom  are  the  original  Siletz. 
Because  of  this,  the  language  spoken  is  a  jargon. 
The  greater  part  of  the  paper  consisted  of  a  very 
methodical  and  scholarly  account  of  the  peculi- 
arities of  this  language.  A  few  only  of  the  charac- 
teristics mentioned  can  be  given.  The  verb  varies 
with  the  position  of  the  object.  They  cannot  say 
*  that  man,'  but  must  say  *  that  man  walking,'  or  sit- 
ting, or  standing,  etc.  There  are  three  sets  of  car- 
dinal numbers,  human,  inhaman,  and  inanimate. 
Possessive  endings  are  found  in  many  words.    All 
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llieir  %-ilIagu,  of  which  two  hundred  aud  seventy 
U»vc  liern  located,  have  local  names;  as,  'the  peo- 
ple of  the  ash-trees,'  '  the  people  by  the  hill.  '  the 
peojilo  of  the  calloii,'  etc.  A  man  must  m.irry  a 
woman  from  another  village,  and  his  children  belong 
to  the  village  of  their  father.  They  will  not  mention 
Uie  names  of  llie  wild-cat,  field-mouse,  and  some 
other  animals  before  their  children,  lest  they  bring 
sickncsi  and  death  upon  them.  Five  is  the  mystic 
number  among  them.  The  paper  closed  with  the  fSi- 
letx  myth  of  the  oreallon,  Following  the  jjaper  were 
remarks  by  several  members  of  the  section.  Atten- 
tion was  called  to  two  popular  errors  concerning 
the  Indians:  one,  that  among  them  women  are  de- 
graded, and  mere  slaves.  Miss  Fletcher  and  others 
•bowiHl  very  emphatically  that  women  have  great 
Uifliience  in  the  tribe;  and,  when  married,  they  lose 
nothing  of  their  identity,  not  even  their  names. 
Another  error  is,  that  the  Indian  is  stolid,  unemo- 
tional, and  even  sullen;  wbereiis,  in  truth,  he  is  ira- 
pnlsive,  fond  of  a  joke,  and  keen  to  appreciate  it; 
•ytnpathetic,  and  grateful  for  any  kindness  shown 
him.  One  speaker  mentioned  some  of  the  customs 
of  the  Pawnees,  who  were  divided  into  four  clans 
or  giwups;  and  these  were  so  distinct  from  each 
other,  that  formerly  the  members  of  different  clans 
scarcely  knew  each  other,  and  they  married  only 
within  their  own  group. 

Ne.it  came  a  paper  by  Rev.  W.  M.  Beauchamp,  on 
the  permanence  of  early  Iroquois  clans  and  sachcra- 
>hips.  The  speaker  showed  that  many  of  the  institu- 
tions of  the  tribes  forming  the  Iroquois  league  were 
far  from  being  so  unchangeable  as  had  been  sup- 
posed. He  believed  that  historical  evidence  showed 
that  the  famous  league  was  itself  formed  gradually, 
and  not  very  long  before  the  advent  of  the  whiles; 
and  he  showed,  that,  In  the  time  of  Champlain  and 
other  early  explorers,  it  was  only  a  loose  confedera- 
tion. The  use  of  wampum  is  not  of  very  remote 
antiquity,  and  had  been  known  for  no  long  time 
when  the  country  waji  discovered.  Changes  had  oc- 
curred b<.^th  in  the  number  of  sachems  and  in  the 
mode  of  electing  them.  Although  the  general  rule, 
that  the  chieftainship  was  not  hereditary  in  the  line 
of  the  father,  was  usually  followed,  there  were  excep- 
tions,—  the  son  succeeding  his  father  in  office,  and, 
In  at  least  one  case,  his  eon  following  him. 

Mr.  A.  W.  Butler  then  read  a  paper  on  the  remains 
at  San  .Tu.in  Teotihuacan.  These  ruins  are  about 
twenty-seven  miles  from  the  city  of  Mexico,  near  a 
small  station  on  the  new  railway.  After  proceeding 
a  short  distance  from  the  stAtion,  the  ground  is  cov- 
ere<l  with  obsidian  (lakes,  spear-polnls,  knives,  bits 
of  pottery,  heads  and  figures  of  pottery;  while  here 
and  there  appear  niins  of  hou«c8,  with  tlie  walls 
dec<iratcil  In  figures  of  bright  red  and  yellow.  The 
chief  ruins  :ipi>ear  first  as  huge  masses  covered  with 
bashes  and  other  vegetation.  Only  upon  close  exam- 
ination does  the  pyramidal  form  appear.  The  first 
and  largest  pyramid  is  called  'the  house  of  the  sun.' 
It*  base  Is  IW2  feet  long  and  a  little  less  in  width, 
while  Its  heiKht  is  231  feci.  About  the  bttse  are  nu- 
I  netDUs  siuatl  mounds;  and  on  the  eastern  side  Is  a 


path,  which,  in  zigzag-fashion,  passes  to  the  top.  In 
this  path  are  wliat  appear  lo  be  steps  made  of  vol- 
canic rock  fixed  in  cement.  From  the  top  a  groat 
number  of  ruins  may  be  seen  in  every  direction.  On 
the  top  are  several  larger  stones  thati  any  about  the 
pyramid;  and  it  may  be  that  these  arc  what  Is  left  of 
the  temple  of  the  sun,  which,  .according  to  early 
writers,  stood  there.  North-west  from  tills  pyramid, 
and  distant  aliout  a  thousand  yards,  is  a  smaller 
pyramid,  'the  house  of  the  moon.'  The  rectan- 
gular base  of  this  is  51 1  feet  lon^  and  4i6  wide,  and 
the  height  is  137  feet,  Both  pyramids  .ire  truncated 
at  the  summit,  and  built  in  three  terraces,  each  t^-r- 
race  receding  six  feet  from  that  below.  Each  of  the 
three  terraces  was  built  by  itself,  and  made  of  earth 
covered  with  a  coaling  of  cement,  varying  in  thick- 
ness from  three  to  six  inches;  .ind  finally,  when  the 
full  helglit  was  reached,  atiotlier  coating  of  cement  was 
spread  over  the  whole.  Imbedded  in  tills  outer  layer 
are  numerous  fragments  of  volcanic  rock.  The  author 
described  the  profusion  of  objects  of  obsidian  and 
earthenware  wliich  were  strewn  over  the  ground  about 
the  pyramids,  and  urged  a  speedy  and  diligent  study 
of  tlie  region  by  competent  archeoiogists.  In  the 
discussion  following  the  paper,  the  pyramids  named 
were  compared  with  tliat  of  Choluia,  and  some  of 
the  points  of  difference  were  mentioned.  Tlie  jiyra- 
luld  of  Choluia  Is  a  mass  of  earth  like  those  de- 
scribed in  the  paper;  but,  while  these  are  covered 
with  cement,  that  is  built  up  on  the  outside  with 
adobe  brick. 

Following  this  paper  was  one  on  the  significance 
of  flora  to  the  Iroquois,  by  Mrs.  E,  A.  Smith.  The 
pajier  was  a  study  of  the  names  given  to  various  trees 
and  plants  in  the  different  nations  of  the  Iroqtiois, 
and  a  comparison  of  these  names,  thus  tracing  them 
up  to  the  parent  stock. 

Prof.  X.  H.  Winchell  exhibited  a  sheet  of  what  he 
believed  to  be  an  alloy  of  copper  and  silver,  as  very 
careful  analysis  and  examination  showed  it  to  be. 
The  author  first  showed  that  no  such  alloy  was  known 
as  a  natural  product,  and  that  hitherto  nothing  like 
It  had  been  found  among  the  remains  of  the  aborigines. 
The  sheet  was  about  half  an  Inch  thick,  of  triangular 
shape,  partly  rolled  up,  and  weighs  eight  pounds.  It 
was  found  near  Temperance  Kiver,  Minn.  In  the 
remarks  which  followed  this  paper,  Mr.  F.  W.  Putnam 
said  that  he  believed  that  all  the  copper  objects  found 
in  the  United  States  were  made  of  beaten  copper  not 
cast.  lie  also  described  certain  ornaments  made  of 
silver  and  copper  beaten  together;  but  none  of  alloy 
were  ever  found  in  North  America,  although  in 
South  America  silver  and  copper  alloyed  tji  form 
bronze  had  been  found. 

On  Friday  morning  the  opening  paper  was  by  Miss 
A.  C.  Fletcher,  on  the  sacred  war-tout,  and  some  war 
cuiitoms  of  the  Omahas.  Like  all  of  Miss  Fletciier's 
papers,  (his  was  a  very  clear,  minute,  and  valuable 
account,  and  was  received  by  the  section  as  a  roost 
welcome  contribution.  The  s.icred  tent  is  used  for 
the  storing  of  the  sacred  objects  of  the  tribe,  such  u 
are  used  in  its  rituals  and  ceremonies.  These  objects 
were  held  in  great  reverence,  and   most  sedulously 
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guai'd(>il.  The  tent  liaa  »  special  keeper,  wbose  bus- 
iness Is  to  care  for  it  and  Its  contents.  These  uon- 
tenls  conjiisted  of  the  sacred  shell,  which  is  a  Urge 
river  shell  or  Unio.  This  shell  i$  contained  in  sevi-ral 
leallier pouches,  one  within  the  other;  and  in  the  shell 
Itself  are  placed  strips  of  the  inner  Imrk  i>f  the  cedar, 
and  a  scalp.  In  the  tent  are  also  the  sacred  wolf- 
skin, and  ttvo  hnndles  covered  with  tanned  skins. 
One  of  these  bundles  Is  somewhat  liki-  a  duck  In  form, 
and  contains  sundry  bird-skins:  the  other  is  box-like 
III  shape,  and  no  one  now  livlns;  knows  Us  contents, 
except  that  it  contains  various  <te.idly  puisons. 
There  are  also  a  stalT  of  cedar  and  one  of  inm-WDod, 
a  small  pipe-stem,  two  war-pipes,  tobacco,  and  a  scalp, 
obtained  by  warriors  who  ha<l  obtained  the  wolf-skin. 
All  of  these  olijecis,  which  for  p^encratimis  had  been 
kept  and  cherished  by  the  Omahas  as  their  most 
preciiiiis  posse.^sion,  have  been  given  over  to  the  care 
of  the  Peabody  museum  of  arcliaeology  by  their 
keeper,  with  the  consent  of  the  other  chiefs.  This 
octiiiii  is  most  inipuriant;  since  it  marks  the  detei^ 
miiiatiiMi  of  the  tribe  tu  leave  forever  the  usages  of 
thoir  falhei'S,  and  to  continue  in  those  of  civilization 
which  I  hey  have  already  adopted.  The  use  and  sig- 
nlHcaiice  nf  some  of  the  sacred  articles  were  described. 
The  sacr>'il  shell  must  never  touch  the  ground;  as,  if 
it  did,  a  devouring  Are  would  come  from  it,  which 
would  de<lroy  vegetation,  and  even  streams  and 
springs.  To  prevent  this,  the  shell  in  its  pouches  is 
hung  up  in  the  tent;  and  when  the  tribe  is  on  the 
march,  the  shell  is  carried  by  a  boy  especially  chosen 
for  llie  purpose.  This  boy  slings  the  pcmch  over  his 
shoulder,  and  Is  provided  with  a  pointed  staiT  to  assist 
him  should  he  stumble.  If  the  boy  wishes  tt)  play, 
he  may  thrust  his  staff  in  the  ground,  and  hang  the 
shell  upon  It.  No  one,  except  tbi-  keeper,  may  even 
touch  the  sacred  objects:  it  he  does,  grievous  sores 
will  come  upon  him.  Although,  if  one  has  acciden- 
tally touched  tiicm,  he  may  be  allowed  to  go  through 
certain  ablulions,  assisted  by  the  keeper,  until  he  is 
puriliL'd  ;  and  llieii  the  evil  is  averted.  If  an  enemy  is 
supposed  lo  be  prowling  about,  and  It  Is  thought 
best  to  send  out  scouts,  thoy  are  prepared  by  certain 
cerenioniea.  The  eacred  pi|)cs  are  filled  and  offered 
to  them;  and  they  are  solemnly  admonished  to  report 
on  their  return  only  the  exact  truth,  and  to  be  careful 
to  observe  well.  It  is  regarded  as  a  very  great  honor 
to  be  chosen  to  act  as  scout.  The  poistms  contained 
in  HiH  box-like  bundle  are  used  in  varimn  ways. 
One  use  is  in  punishing  a  mischief-inaker,  or  incor- 
rigibly troubleauMie  member  of  the  tribe.  A  staff  Is 
poisoned,  and  given  to  a  discreet  young  man,  who  gcies 
at  night  to  where  the  offender's  ponies  are,  and 
pushes  his  stick  against  them  one  by  one,  breaking 
the  skin,  so  that  the  poison  may  get  into  the  blood; 
and  before  morning  all  the  ponies  poisoned  will  be 
dead.  The  severity  of  the  punishment  deterniines 
the  number  of  ponies  so  destroyed.  There  are  ten 
distinct  honors  which  may  be  obtained  from  the 
killing  of  an  enemy;  and  they  may  be  indicated  by 
eagle's  feathers,  or  other  ornament.  These  honors 
are,  one  may  kill  an  enemy,  four  may  strike  him, 
four  may  take  hi*  scalp,  and  one  may  cut  off  his  head. 


The  degree  of  danger  involved  in  an  exploit  aflrfli 
the  honor  received  from  it:  e.g.,  lo  strike  an  ouemj 
is  a  greater  honor  than  to  shoot  him  from  a  dlsiaiic*. 
The  speaker  called  attention  to  the  (act,  that  Iniliuu 
were  very  fond  of  deceiving  the  whites  in  UieinlrMt, 
putting  on  wholly  incoiigriious  things  merely  (or 
effect  or  sport,  and  arraying  themselves lu  tlieywiuilj 
never  do  when  wearing  only  what  they  had  a  ri;'hl 
to  wear.  On  this  account,  many  of  Catllu's  plcturrs 
are  incorrect,  and  many  of  the  costumo.«  worn  ' 
delegations  to  Washington  are  not  such  as  thi 
would  ever  assume  at  home.  A  curious  cuslfii 
among  the  Omahas.  When  a  warrior  is  n-o 
his  deeds  Ijefore  the  tribe,  ho  holds  a  short  «iiii.  m 
his  hand  over  a  small  pack  in  which  is  a  hole.  When 
so  ordered,  the  boasting  one  must  unclose  hi<  liaml, 
and  let  the  slick  drop;  and  if  It  rolls  int<j  the  liuir, 
he  has  toM  the  truth;  but  if  it  rolls  off,  as  it  l»  very 
likely  lo  do,  he  ha^  at  least  made  a  mistake.  Wlicn 
on  the  war-path,  Indians  are  trained,  asoiieeM  "■  ' 
it,  'to  walk  as  one  dead;'  that  is,  to  be  wli 
different  and  Insensible  to  all  bodily  disitiiui  tii 
and  dangers.  Tlie  war-party  consists  of  warriors  mil 
servants.  The  servants  are  usually  young  men,  and 
it  Is  for  their  interest  to  act  as  such ;  for,  in  this  wa;, 
they  accompany  the  war-party,  and,  if  a  conflict  takes 
place,  they  are  alloweil  to  hiile  their  kettles  and  ramp- 
eifuipage,  and  to  engage  in  the  battle;  and,  if  oat 
strikes  one  of  the  enemy,  he  is  promoted  to  the  rank 
of  warrior.  The  dress  of  the  warrior  is  simple,  anil 
overall  Is  thrown  a  buffalo-robe  worn  with  the  hair 
Inside.  This  is  tied  by  leather  strings;  and  day  and 
night  Itmiist  be  woni,  and  tlie  strings  not  untied  until 
the  enemy  is  met,  or  else  the  war-path  abiindone<l. 

Mr  F.  La  Flesche  read  a  paper  on  the  laws  and  termi 
of  relationship  of  the  Omahas.  This  was  a  liapr  of 
especial  value,  in  that  it  afforded  the  section  .in  op- 
portunity of  hearing,  not  from  one  who  had  gathurfil 
his  information  from  strangers,  but  from  one  who 
had  received  it  from  his  parents,  and  grown  up  araonst 
the  customs  described,  and  wlio  iipoke  of  his  own 
people.  Refeivncc  was  made  so  constantly  to  a  dia- 
gram, th.1t  is  impossible  t^  give  any  abstract  of  tb« 
paper  that  would  be  of  much  value.  The  singuUrlj 
intricate,  and  to  us  ab.surd,  .lystein  of  relatiimsliip 
which  has  long  been  in  use  oinong  the  Omahas,  ••*> 
very  clearly  explained. 

The  next  paper  was  by  Mr,  \V.  McAdams.  on  tlio 
exploration  of  recent  Indian  mounds  in  I 
The  mounds  in  question  were  small  burial  in 
Sonic  of  them,  in  one  case  a  chain  of  four,  nrre  con 
neclcd  by  a  path  of  buffalo  bones,  which  noi  only  e»- 
tended  to  the  mounds,  but  directly  ovursouie  of  tbem. 
The  bones  were  bleached  very  white,  but  there  wa»  no 
evidence  of  great  antiquity  anywhere.  Asiilc  frmn  > 
small  stone  axe,  only  human  bones  were  taken  from 
the  nioundi  opened.  Althecloseof  the  paper,  Mr.  F. 
W.  Putnam  spoke  of  the  conditions  in  which  iiouM 
miglit  be  well  preserved,  and  other  conditions  lu 
which  they  would  soon  decay;  and  on  this  account 
the  soundness  or  decay  of  l)ones  was  of  little  value  In 
determining  their  age,  unless  the  surroundings  wcr« 
well  known. 
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In  n  paper  on  the  burial  castoras  o(  our  aborigines, 

Mr.  Hetirj-  Gillinan  exiiibited  two  skulls,  which  had 

keen  perforal(?U  ou  top  in  one  case  by  a  single  hole, 

»ti(l  ill  the  other  by  two.     The  holes  were  a  little  less 

liian  half  an  inch  in  diameter.     The  author  regarded 

tliera  as  made  soon  after  death,  and  perhaps  as  part 

of  the  burial  ceretuouies.     Cremation  prevailed  over 

Mlrliigan.     Food  was  left  for  the  dead.     Sometimes 

the  lot<>m  of   the  deceased  was  cut  on  a  cedar  board 

and  placed  at  the  head  of  the  grave.     In  some  cases 

the  w!2\vnin  was  consumed  with  the  boily.     Mr.  La 

F  I,  remarking  upon  this  paper,  that  among 

*-'  -.  if   f>eople  died  far  from  home,  the  body 

could  iiui  be  transported;  but  the  flesh  and  soft  parts 

^nre  r«»nioved,  ami  then  the  bones  could  be  carried 

iMKk  to   the  home  for  burial.     Mr.  F.  W.  Putnam 

«poke  of  tl>e  discover)'  of  perforated  skulls  in  Ohio. 

In  one  mound,  there  wa^  a  circle  of  sixteen   skulls 

«niuud  two  skeletons;  and  eight  of  these  skulls  were 

perforated,  .tnd  all  showed  marks  of  scrapers  used  to 

'«lean  them.    On  some  of  those  were  as  many  as  ten 

Ikoles. 

'  Ancient  pictographs  In  Illinois  and  Missouri '  was 
•«  'of  the  next  paper,  by  Mr.  W.  McAdams. 

1  f  figures  carved  on  the  walls  of  a  cave  in 

31i.-.»oun  were  exhibited;  and  also  other  figures  found 
In  a  locality  in  Illinois,  where  there  were  painted  fig- 
Tires  of   animals.      Another  diagr.'vm   represented   a 
<ioinpo>iite  monster,  which  was  painted  on  a  cliff  near 
Alton,  and  remained  intact  until  a  few  years  ago. 
Mr.  W.  L.   Coffinberry  exhibited   some  very  fine 
Imeim  of  stone,  l>oiie,  and  iK)tlery  collected  in 
ichigan,  after  which    Rev.  .1.  W.  Sanborn  read  a 
iper  on  the  customs,  language,  and  legends  of  the 
ineoas.     He  l>clieved  that  the  league  of  the  Iroquois 
much  more  ancient  than  some  of  those  who  had 
>ken  before  the  .leelion  regai-ded  it,  and  much  more 
plrx  and  wonderful.    The  Seneca  language  is  com- 
z:  It  contains  no  labials,  nor  do  r,  17,  and  z  appear 
cept  In  words  introduced  from   the   English;  h  is 
lUtnl   either  smooth  or  a-^piratc,  and  with  very  dif- 
terent  meanings.     There  are  five  genders,  three  num- 
lieri,  etc     The  paper  closed  with  a  very  remarkable 
myth,  or  legend,  which  one  of  the  tribe  had  told  the 
Jiitbor.     In  the  discussion  which  followed,  evidence 
'fus  given  lo  show  that  the  league  could   not  have 
'■ecn  formed  so  long  ago  as  Mr.  Sanborn  thought; 
tliat  probably  there  were  no  Iroquois  in  what  is  now 
•Vew  Tork  before  A.D.  1600,  and  probably  not  before 
IS60. 

On  Monday  the  first  i)aper  read  was  a  long  and 
^labitrale  discussion  of  music  in  speech,  by  Mr.  M.  L. 
Itousr.  The  paper  was  a  comparative  study  of  several 
l>roiiiinent  modern  languages  from  the  stand-ix)lnt  of 
the  elocutionist  and  musician. 

Tbe  next  pajter  was  on  the  stone  axe  in  the  Cham- 
Main  valley,  by  Prof.  G.  H.  Perkins.  The  author 
•poke  of  the  different  sorts  of  stone  axe  found  in  the 
t«glou  named;  tbe  relative  abundance  and  elegance 
Of  Ihe  different  fonns;  tbe  variety  found,  iioth  as  to 
'form,  material,  and  finish ;  and  exhibited  some  of  the 
^luietlci  mentioned.  He  called  attention  to  the  fact, 
Uiu,  wtUle  New-England  stone  Implements  have  not 


usually  been  regarded  as  especially  elegant  ort>eauti- 
ful,  yet  some  of  the  celts  and  other  forms  of  the  axe 
found  near  the  shores  of  Lake  Chaiuplain  are  exceed- 
ingly fine;  and  in  beauty  of  miterial,  regularity  of 
form,  and  smoothness  of  finish,  some  of  them  may 
be  favorably  compared  with  the  best  American  or 
European  specimens. 

Rev.  Mr.  Dorsey  read  a  very  interesting  account  of 
Indian  personal  names,  giving  numerous  examples, 
and  in  many  cases  showing  how  a  name  came  to  be 
cho,«en.  He  also  gave  some  of  the  customs  followed 
in  giving  names  and  in  changing  them.  Thisciiange 
of  name  Is  not  uncommon  in  the  case  of  men,  or  even 
biiys;  but  the  women  do  not  change  their  names. 

A  most  delightful  account  of  'An  average  day  in 
camp  among  the  Sioux '  whs  then  given  by  Miss 
Fletcher.  She  described  the  taking-down  of  the  tent 
preparatory  to  a  journey,  the  leader's  tent  being  first 
removed  early  in  the  day;  then  the  catcliing  the 
ponies  for  the  s.oddie  or  wagon,  packing  the  house- 
hold goods,  and  setting  out  U)K)u  the  march  over 
prairies,  through  rivers,  and  on  until  about  three  in 
the  aftentoon,  a  suitable  place  being  found  by  water 
and  in  a  grove,  the  camp  was  set  up  again.  In  a 
most  racy  and  vivid  manner  the  common  incidents  of 
such  a  day  were  given,  and  with  the  /.est  which  came 
from  actual  experience. 

Several  disks  cut  from  hiiro.in  skulls,  and  worked 
into  ornamentjs,  were  shown  by  Mr.  F,  W.  Putnam. 
These  were  found  in  one  of  the  Ohio  mounds.  They 
are  several  inches  in  diameter,  and  ornamented  with 
tncised  figures.  Marks  of  the  scraper  were  visible 
upon  them;  showing  that  they  were  not  cut  from  old 
skulls,  but  that  they  were  taken  from  fresh  subjects, 
and  tlie  flesh  scraped  from  them. 

A  very  carefully  written  paper  upon  Ihe  number- 
habit  was  read  by  Dr.  C.  S.  Minot,  The  author  re- 
ferred to  numerous  exijeriment'f  made  under  the 
auspices  of  tlie  American  society  for  psychical  re- 
search, toilelennine,  if  possible,  whetlier  the  so-called 
mind-rcadlng  liad  any  basis  in  fact.  In  course  of 
these  experinieiits,  numbers  were  used,  one  person 
thinking  of  a  nuinlier,  and  another  trying  to  guess 
what  it  was.  On  tlie  doctrine  of  chances,  the  per- 
centage of  numbers  rightly  guessed  should  have  been 
ten;  but  actually  it  was  eighteen.  The  difference  was 
explained  by  the  author,  by  the  fact  that  many  per- 
sims  formed  what  he  called  a  uumber-habit;  I.e.,  they 
were  much  more  likely  to  think  of  some  numbers 
than  of  others;  and  two  persons  having  tlie  same 
h.ibit,  would  guess  more  frequently  the  numbers 
thought  of  than  chance  alotie  would  account  for.  So 
far  as  the  experiments  of  the  American  society  went, 
they  did  not  supply  any  reason  for  a  belief  in  mind- 
reading;  but  the  English  society  had  obtained  results 
that  seemed  to  show  that  it  was  possible,  so  that  Judg- 
ment sliould  for  the  present  l>e  reserved.  Another 
paper  by  Dr.  Minot  was,  "  Are  contemporary  phan- 
tasms of  the  dead  to  be  explained  partly  as  folk 
lore';'"  This  paper  was  a  thoughtful  and  candid 
review  of  the  ghost  question,  with  the  conclusion  that 
popular  beliefs  and  Ideas,  aided  by  Imagination,  were 
the  baf  is  of  most.  If  not  all,  phantasms  of  the  dead.  I 
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A  verbal  paper  by  Prof.  6.  H.  Perkins,  on  certain 
strange  stone  implements  from  Vermont,  consisted 
chiefly  of  general  statements  concerning  Vermont 
archeology;  and  the  exhibition  of  a  considerable  col- 
lection of  peculiar  implements,  with  remarks  upon 
their  character  and  rarity.  The  speaker  mentioned 
the  fact,  that  the  eviilences  of  a  former  occupation  of 
the  region,  more  extensive  than  has  been  supposed, 
were  iniTeasingly  convincing;  and  also  that  two  dis- 
tinct layers,  one  much  below  the  other,  afforded  relics. 

A  very  excellent  account  of  the  Cahokia  mound 
and  its  surroundings,  with  the  results  of  his  own  ex- 
tensive explorations,  was  given  by  Mr.  W.  McAdams; 
and  many  very  striking  resemblances  to  the  Mexican 
pyramids  were  brought  out.  Tlie  writer  showed  by 
drawing!)  and  diagrams  the  forms  and  position  of 
many  mounds,  which  are  found  in  the  region  of 
Cahokia  in  immense  numbers.  Mr.  F.  W.  Putnam 
gave  some  very  practical  and  detailed  directions  as  to 
the  proper  exploration  of  mounds,  pleading  earnestly 
for  thorough  work  in  all  explorations;  and  illtutrated 
its  value  by  several  examples  drawn  from  his  own 
recent  investigations.  The  last  paper  read  was  by 
Kev.  Mr.  Dorsey,  who  presented  a  most  interesting 
collection  of  suggestive  facts  respecting  primary  clas- 
siflers  in  Dhegiha  and  cognate  languages. 


THE  APPLICATION  OF  SCIENCE  TO 
THE  PRODUCTION  AND  CONSUMP- 
TION OF  FOOD.i 

Mr.  Atkinson,  in  his  opening  remarks,  said  that 
he  presumed  the  business  of  tlie  association  was  not 
to  popularize  science  by  lowering  its  standard,  but  to 
bring  the  progress  of  science  and  art  in  their  applica- 
tion to  human  welfare  prominently  before  Uie  public. 
While  giving  full  credit  to  those  who  engage  in  the 
pursuit  of  knowledge  for  its  own  sako,  yetMr.  Atkin- 
son would  believe  that  their  work  must  Anally  rest 
for  its  justification  upon  its  influence  on  the  mate- 
rial welfare  of  the  race.  To  this  end  the  address 
was  devoted  to  the  future  applications  of  science  to 
the  production  and  transportation  of  food.  In  pre- 
paring the  address,  the  speaker  endeavored  to  bring 
into  clcir  view  the  vast  changes,  both  social  and  sci- 
entific, which  have  rendered  the  production  and  dis- 
tribution of  all  commodities,  especially  of  food,  so 
much  easier  and  more  equitable  during  the  present 
generation  than  ever  before,  and,  to  some  extent,  to 
show  what  further  progress  might  be  immediately 
before  us.  He  endeavored  to  demonstrate,  that,  in 
the  generation  wliich  will  have  passed  between  the 
end  of  our  civil  war  to  the  beginning  of  the  next 
centurj',  greater  progress  will  have  been  made  in 
tlie  way  of  material  welfare  than  in  any  preceding 
period  of  the  same  length. 

It  is  commonly  assumed  that  the  invention  of  the 
steam-engine,  spinning-frame,  and  power-loom  made 

>  Abiitract  of  an  addrena  delivered  before  the  section  of  eeo- 
nomlcc  science  of  the  American  aMoclatlon  for  the  advancement 
of  science,  at  Ann  Arbor,  Aug.  20,  by  Edwahd  Atkinson, 
Ivsq.,  of  Boston,  vice-president  of  the  section. 


greater  changes  in  the  production  and  distribution  of 
wealth  in  a  single  half-century  than  hare  ever  oc- 
curred before  or  since;  but  it  will  be  obaenredthat 
the  forces  of  steam  were  limited  during  the  flnt  half 
of  the  century  to  reducing  the  cost  of  labor  in  mak- 
ing textile  fabrics  and  in  working  mills.  It  is  only 
in  recent  years  that  it  has  exercised  any  great  infla- 
ence  on  the  production  or  distribution  of  food. 
However  important  clothing  may  be,  it  is  relatively 
unimportant  as  compared  to  food  in  the  proportion 
of  labor  required  for  its  production. 

All  the  available  statistics  prove  that  to  the  work- 
ing people  of  this  country  the  cost  of  food  measured 
in  money,  including  drink  for  whatever  it  is  worth,  is 
not  less  than  three  times  the  cost  of  clothing;  and 
tlie  proportion  is  even  greater  for  the  working  people 
of  Europe.  How  much  greater  this  disparity  must 
have  been  twenty-five  years  since,  when  the  value  of 
grain  was  exhausted  by  transportation  over  a  hun- 
dred and  fifty  miles  of  common  highway !  If.  then, 
one-half  the  struggle  for  life,  measured  iu  money, 
and  more  tlian  one-half  when  measured  by  the  work 
of  the  household  of  the  prosperous  mechanic,  is  the 
price  paid  for  food,  it  is  evident  tliat  the  inventions 
and  improvements  of  the  last  twenty  years,  which 
have  been  mainly  directed  to  the  increased  produc- 
tion and  cheap  distribution  of  grain  and  meat,  have 
affected  human  welfare  in  even  greater  measure  than 
the  inventions  of  the  last  century. 

After  referring  to  the  advantages  to  the  commerce 
of  the  United  States,  owing  to  the  vast  area  over 
wliich  free  comi)etition  is  possible,  Mr.  Atkhison 
enumerated  various  changes  which  liave  been  brou{^t 
about  by  the  application  of  more  scientific  methods  in 
machinery,  and  by  the  discoveries  in  the  last  twenty- 
flve  years:  he  referred  to  the  displacement  of  the 
paddle-wheel  by  the  screw-propeller;  to  the  perfec- 
tion of  the  compound  steam-engine;  to  the  discovery 
of  oil-wells;  and  to  the  growing  use  made  of  elec- 
tricity. 

To  this  picture  of  prosperity,  there  is  another  side: 
vast  progress  has  been  made  in  individual  wealth 
and  common  welfare;  the  time  necessary  to  be  d^ 
voted  to  the  struggle  for  life  has  been  reduced.  But, 
great  as  our  progress  has  been,  and  huge  as  our  abun- 
dance now  appears  to  be,  yet  the  fact  remains  that 
the  average  product  to  each  person  in  this  most  pros- 
perous country,  measured  in  money  at  the  point  of 
final  distribution  for  final  consumption,  does  not  ex- 
ceed fifty  to  fifty-five  cents  per  capita  per  day;  and 
our  whole  accumulated  wealth,  aside  from  land,  does 
not  exceed  two,  or,  at  the  utmost,  three  years'  pro- 
duction. After  we  have  provided  for  the  support  of 
the  government,  for  taxation,  each  average  person 
must  find  shelter,  and  be  supplied  with  food  and 
clothing  out  of  what  forty  to  forty-five  cents  will 
buy.  Moreover,  whenever  any  great  invention  di»- 
places  common  laborers  whose  development  has  not 
been  of  such  a  kind  as  to  fit  them  for  other  woik, 
they  suffer  for  the  time.  The  Yankee  boy  of  former 
days,  who  attended  the  common  school  for  tluve  or 
six  months  in  the  year,  and  during  the  rest  of  the 
year  was  a  jack-at-all-trades,  was  thereby  enabled  to 
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a  master  of  auy  trnUe  which  he  might  after- 
boo»e.  Such  is  not  the  case  at  present.  From 
sua  of  IS^  it  sppcurs  that  out  of  every  thou- 
trsons  engused  in  gainful  occupation,  three 
il  and  twelve  were  clofsed  iia  common  labor- 
"liis  pro|K)rtion  wps  iloublless  increased  be- 
l**!!  and  18H2  by  imniiiiration,  and  il  is  this 
bicb  suffered  from  dimiuiBhed  railroad-build- 
ing the  la>t  tliree  years.  The  true  remedy  can 
ist  in  the  development  of  verjatilily  luid  maii- 
tterity,  and  of   capacity  on   the  part  of    the 

child  in  tlie  community  to  take  advantage  of 
>nunilie*  whicli  may  offer. 

ref  (>ect  to  the  applications  of  science,  cnide 
'  are  in  respect  to  agriculture,  they  assure  an 
nee  for  any  increased  population  during  the 

cenliiry.  With  respect  to  tlie  mechanism  of 
itioii,  the  cost  has  lieen  reduced  so  tliat  there 

lUAPjin  for  further  saving.  In  the  conversion 
e  material*  into  forms  ready  for  consumption, 
1(1  for  improvement  is  still  a  broad  one.  In 
ale  traflic.  as  well  as  in  retail  distribution,  of 
,ble  commodities,  there  is  a  waste;  and  in  the 

of  consumption,  almost  no  progress  has  been 

n  recalling,  however,  that  to  common  laborers 
uod  constitutes  »ixty  per  cent  of  the  cost  of 
will  be  obvious,  thar,  if  we  c^n  show  them  how 
main  themselves  in  full  vigor  at  the  rosi  of 
>r  forty  i>er  cent  of  their  oidlnary  income,  we 
ave  done  pood  service.  Prof.  W.  O.  Atwater 
dlrtown.  Conn.,  ha«  prepared  a  number  of 
io  one  of  which  it  is  sliown,  that,  if  we  buy 
I   iu  a  sirloin  of  beef   at  twenty-five  cents  a 

we  pay  one  dollar  a  pound  for  it;  whereas,  if 
k  for  protein  in  oalnieal  or  corumeal,  we  pay 
to  fourteen  cents  for  it.  Mr.  Atkinson  praised 
lir  cheapness  the  Yankee  dishes  of  fried  Ush- 
md  i>firk  and  lieans ;  and  also  the  weekly  ration 
louthem  negro, —  a  peck  of  meal,  and  three  and 
pounds  of  bacon;  which,  probably,  supplies 
capesl  subsistence  known.  The  rice  of  the 
*y  cost  less  in  mnney,  Ixit  is  deficient  in  the 
Ita  neccjisary  for  full  vigor, 
le  the  American  could  live  cheaply  on  oatmeal, 
k  Mid  beans,  yet  he  would  not  willingly  do  go, 
lUld  wish  for  meat ;  and  il  in  to  the  cheapening 

cost  of  meal,  ralbor  llian  to  the  reduction  of 
sumption,  that  there  is  need  of  attention.  Mr. 
ion  referred  to  the  partially  abandoned  lands 

New-England  States,  as  probably  capable  of 
ling,  If  properly  fertilized,  beef  at  a  cheaper 
lan  is  now  done  by  cruder  metliods  in  Texas, 
;  the  cost  of  transportation  to  this  market. 
Atkinson  based  his  scheme  upon  the  claim  of 
krrish  Fuiman  of  Georgia,  that  be  is  able  to 
.wo  and  a  half  bales  of  cotton  to  the  acre  on 
)ned  cotton  lands  when  suitably  fertilized  with 
irt  )Kitash,  and  the  phosphate  rocks  of  South 
sa.  He  would  bring  the  cotton-seed  meal  to 
.■busvtts,  there  feeding  it,  and  thus  converting 
ncrals  into  fertilizing  elements  to  be  used  on 
t  lands  of  New  England  to  raise  Indian  corn, 


which  should  be  used  as  pitted  fodder  or  ensilage  for 
the  cattle.  If  this  proposition  can  l>e  sustained,  it 
may  hiippeu  that  when  the  population  of  the  United 
States  of  ISW  shall  have  doubled,  an  area  of  land  no 
larger  than  that  needed  in  ISSO  will  be  reijuired  to 
sustain  the  people  of  that  day. 

At  the  close  of  liis  address,  Mr.  Atkinson  presented 
a  niunber  of  i<taligtical  tables  showing  the  cost  of 
life  of  various  classes  of  people,  mostly  operatives 
or  mechanics,  and  some  tables  showing  the  cost  of 
maintaining  inmates  of  public  institutions.  The  in- 
vestigation of  tlic  statistics  does  not  increase  Mr. 
Atkinson's  faith  in  the  law  of  population  propounded 
by  Malthiis,  or  Ricardo's  theory  of  rent,  or  tlie  so- 
called  law  of  diminished  returns  from  land. 


PROCEEDINGS    OF    THE    SECTION    OF 
ECONOMIC  SCIENCE  AND  STATISTICS. 

Thk  opening  paper  in  this  section  was  by  Mr.  Henry 
E.  Alvord  of  IIoHghton  Farm,  New  York,  upon  the 
relative  values  of  human  foods,  and  bad  especial  inter- 
est, as  forming  in  a  degree  a  continuation  of  some  of 
the  interesting  considerations  contained  in  Mr.  Atkin- 
son's vice-presidential  address.  The  author's  com- 
parisons of  dinerenl  articles  of  human  food  were 
based  upon  their  average  chemical  composition  alone, 
it  being  liis  belief  that  "  we  are  so  much  in  the  dark 
on  the  questions  of  the  actual  proportions  of  digesti- 
bility ill  diiTerent  forms  of  food,  that  it  is  safer  to 
drtip  this  factor  than  to  include  it." 

Selecting  as  Ids  basis  of  comparison  for  animal 
food,  average  ox-beef  (flesh  free  from  bone)  at  sixteen 
cents  per  pound,  and  for  vegetable  fuod,  potatoes  at 
one  cent  per  pound,  and  rating  animal  fat  at  twelve 
cents  per  pound,  and  tlic  i-arbohydrates  of  vegetables 
at  four  cents  per  pound,  he  arrived  at  the  following 
money  values,  per  pound,  for  the  three  classes  of 
nutrients:  — 

ProlelD.         Fat.      Carttobydrnim. 

.\nlmii) 7'JccntH        12  coo  la       7  oenu. 

Vc^elotili-         ....    in    ••  7     ■•  4    •' 

Based  upon  these  valuations,  elaborate  tables  were 
presented,  showing  the  nutritive  value  expres.'ed  in 
money,  of  all  important  articles  of  human  foo<l  in 
comparison  with  their  cost.  Tlie  investigation  was 
uiidert.iken  with  particular  reference  to  the  food 
value  of  dniry  products,  and  the  results  show  that 
skim-milk,  liutter-milk,  and  cheese,  at  usual  retail 
prices,  furnish  a  given  amount  of  nutriment  more 
cheaply  than  any  other  ■■.rlicIcK  on  the  list,  Ijeing  ap- 
proached in  this  resi)eet  only  by  fresh  mackerel  and 
dried  cod-tij'h.  Milk,  on  this  scale,  sells  for  aliout  its 
nutritive  value;  while  butler  costs  two  or  three  times 
its  real  food  value,  and  often  more.  •'  \Mial  shall  be 
said,"  continued  the  speaker,  "of  domestic  economy 
in  America,  wliere  more  butter  .ind  Ics-s  cliee.se  are 
consumed  per  capita  than  In  any  other  nation  in  our 
zone?  And  what  of  the  government  of  some  of  our 
great  cities,  wherehoardsof  health  absolutely  prohibit 
the  sale  of  t-kiniroed  milk,  and  actually  de>troy  all 
that  can  be  found?  " 


236 


SCIENCE. 


IVot.  VL,»»,t«l 


Of  meals,  pork  aiid  niutton  are  the  cheapest,  and 
veal  the  de.irest,  Of  flsh,  niackorel  is  cheapest. 
Eggs  giMierally  sell  at  their  fuii  food  value.  Wheat- 
flour,  ont-meal,  and  beans  are  the  cheapest  forma  of 
vegetable  food. 

In  tiie  ensuing  discussion,  attention  waa  called  by 
several  speakers,  including  the  author  of  the  paper, 
to  the  fact  that  chemistry  nlone  cannot  measure  the 
nutritive  value  of  the  food,  and  to  the  K'eat  Impor- 
tance of  those  ncrviius  ;ind  other  inrtueticus  which 
play  such  an  linportntit  purt  in  nutrition.  .Sume  very 
interesting  statement*  wore  also  made  by  the  presi- 
dent of  the  section,  regarding  the  dietaries  of  the 
workiiig-cliisse?  and  their  cost. 

Next  followed  a  paper  by  Dr.  C.  V.  Kiiey,  upon  the 
probability  of  injury  by  locusts  (grasshoppers)  in  the 
immediate  future.  A  certain  periodicity  has  un- 
doul>tedly  been  xstabiishej  in  the  vi-iit:Uiuiis  of  these 
insects,  a  period  of  about  eleven  years,  on  the  aver- 
age, elapsing  between  the  times  of  serious  damage. 
At  present,  considerable  apprehension  exists,  based 
upon  knowledge  of  somewhat  serious  injury  by 
ii^icnsts,  in  California,  Montana,  and  Dakota.  A 
large  part  of  this  damage  has  been  done  by  local  (non- 
migratory)  species:  but  the  migratory  species  are  also 
rather  numerous,  and  we  are  probably  at  the  begin- 
ning of  a  period  of  increase.  To  what  extent  this 
increase  may  go,  depends  considerably  upon  tlie  cli- 
matic conditions  during  tiie  present  summer  and 
autumn:  but  it  is  proltabie,  tlint,  even  in  the  most  un- 
favorable case,  the  damage  will  never  reach  the  pro- 
portions wliich  it  did  in  I87;»-77;  for  the  ailvance  of 
civilization  »ince  that  time  will  prevent  the  massing 
of  the  insects  in  such  enormous  bodies  as  was  then 
possible. 

This  paper  was  followed  by  another,  by  the  same 
author,  upon  a  new  metlKxl  of  destroying  iocust-s  by 
the  use  of  iioison-bull  composed  of  bran,  sugar,  ar- 
senic, and  water,  whicli  has  been  used  successfully  in 
Cnlifornia,  and  promises  to  be  valuable  in  some 
cases. 

The  afternoon  session  was  opened  by  a  paper  from 
Mr.  C.  Keeinelin,  upon  cily  government.  After  a 
lengthy  historical  review  of  tlie  history  of  city  gov- 
ernments, its  failures  and  mistakes,  the  question 
of  remedies  was  taken  up.  These  must  be  chiefly 
sought  in  constitutional  reform.  Of  special  sugges- 
tions may  be  mentioned,  the  strengthening  of  the 
executive  iwjwer,  and  its  committal  to  one  responsi- 
ble head;  supervision  of  city  expenditures  by  slate 
authority;  a  state  city  council  of  from  four  to  ten 
delegates  from  each  state,  for  consultation  upon 
common  interests;  and  reform  in  municipal  taxation. 
In  the  discussion  which  followed,  special  stress  was 
laid  upon  the  fact,  that  in  a  democracy  good  gov- 
ernment depends  ultimately  upon  the  individual 
citizen;  and  Mr.  Reemelin's  paper  was  criticised  as 
leaning  too  much  towards  purely  legislative  remedies. 

Following  this,  a  paper  was  read  by  the  president 
of  the  section,  Mr.  Edward  Atkinson,  upon  Insurance 
against  loss  by  Are.  In  all  systems  of  fire-insurance, 
the  losses  are  paid  from  the  premiums;  that  is,  by  the 
assured.    Consequently,  white  ,at  flrst  sight  it  may 


not  seem  to  be  to  the  Interest  of  the  assured  to  Uks 
special  precautions  against  loss  by  Bre,  it  really  tiso; 
since  tlic  greater  the  risk  of  lo?s,  the  greater  Uw 
premium  he  must  pay.  The  speaker  de»crlbtd  (h» 
workings  of  an  Insurance  company  of  which  he  li 
president,  which  aims  to  prevent  loss  by  Art  by  i 
syslt-m  of  inspection.  The  system  is  appllcaliio  onlj 
to  large  manufacturing  and  like  establishmraU 
where  strict  care  and  rigid  inspection  are  posslltlc. 
Before  Insuring,  the  owner  is  renulred  to  cooforai 
to  certain  rei|uireraents  reganliiig  conslructiuii  lA 
buildings,  provision  of  flre-apparatus.  etc.  After  h« 
Is  Insured,  regular  periodic  inspection  by  the  cxpirrts 
of  llie  coinpimy  is  made,  and  any  dangerous  comJi- 
tioiis  must  be  remedied.  In  case  of  persistent  w- 
fusal  to  comply  with  the  recommendations  of  Ok 
company,  the  policy  is  cancelled.  About  the  usual 
rate  of  premium  is  charged;  and  the  escc«9  of  pre- 
miums over  I'isses,  amounting  to  a  consldrmbj* 
pro[)orlion,  is  returned  to  tlie  policy-holders.  Tb« 
interest  upon  the  premiums  paid  in  has  nrsrly  psid 
the  running  expenses  of  the  company;  nnd  ibc  sav- 
ing in  cost  of  insurance  during  llie  Inst  tlilrty  years, 
at  five  per  cent  compound  interest,  equati  the  intal 
combustible  value  of  tlie  properly  insured. 

An  interesting  discussion  foliowetl  tipon  metbodi 
of  construction  of  slnw-linrnlng  liulliliiigs,  aaiomaUc 
appliances  for  exlinguisl)iiig  Hr«'<,  etc. 

The  morning  session  of  .\ug.  28  w.-is  opened 
exercise  illustrnting  amethml  of  teaching elcracalj 
science  in  grammar  schixds  by  Mrs.  Ellen  IJ.  Iticha 
of  Boston.  The  method  is  de.«igned  to  Ic-id  child 
to  observe  and  think  for  tiieniselves,  ami  was  wrj 
successfully  illustrated  with  a  class  of  children  frooi 
the  Ann-Arbor  schools. 

Following  this  was  a  paper  on  the  present  stitui 
and  future  prospect-s  of  silk-culture  in  the  Uoitsil 
Stales,  by  Dr.  C.  V.  Riley.  Silk-cultnrc  liiis  bets 
practised  in  tliis  country  for  half  a  century;  but  tlw 
industry  is  far  from  Iwing  esialdished,  Ihe-se  tritli 
having  only  shown  that  silk  can  be  niised  overtliK*- 
fourths  of  tlie  United  States  if  tliere  is  a  market  tM_ 
the  cocoons.  At  present  this  is  largely  lAckingi| 
attempts  to  manufacture  so-called  '  niw  '  (reeled)  I 
in  this  country  having  prove<l  financial  failures.  TV 
writer  advocated  a  protective  duty  upon  'raw'  silt 
to  encourage  the  production  of  cocoons  in  llieUnQ 
States.  The  raising  of  silk  he  holds  to  l>e  an 
try  best  carried  on  as  a  domestic  industry  on  a  i 
scale,  and  as  adapted  esi)ecialiy  for  the  many  wa 
and  children  who  cannot  readily  find  any  other  ] 

ductive  employment.     The  profits  he  estlmalesi 

$15  to  $26  for  the  season  for  a  family  of  three  penoni 
with  cocoons  at  SI  per  pound. 

In  the  discussion  of  the  paper  some  of  Dr.  Riley'i 
conclusions  were  questioned  by  Mr.  Atkinson,  vbo 
maintained  that  the  establishment  of  siik-oilture  in 
the  United  Slates  is  not  desirable.  There  is  no  Uri 
of  employment  for  labor  in  the  United  States,  as  Ibc 
high  rate  of  wages  shows;  and  the  fact  that  themil- 
Ing  of  reeled  silk  has  been  unprofitable,  shows  tbsl 
capital  can  be  better  employed.  Silk-culture  h  s 
handicraft  simply,  and  has  always  been  carried  on  b; 
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Um  poorest  and  most  inefficient  peoples,  who,  as  tliey 
I  io  llie  ociile,  abandon  it,  as  is  now  coming  to  be 
!  case  in  southern  France.     The  argument,  tliat  we 
kail  save  the  $20,iltX).0(K)  which  we  now  pay  for  im- 
prtod  sillc.  Is  fallacious.     When  we  exchange  articles 
lured  by  labor  costing  $1  per  day,  for  the  silk  of 
k  or  Japan  raised  by  labor  costing  five  or  ten 
per  day.  we  gain  and  not   lose.     We  cannot 
loni  to  do  for  ourselves  what  foreign  paupers  will 
1  fi>r  us  cheaper.    A  power-loom  for  weaving  silk 
I  probably  been  invented  in  the  United  Slates;  and 
en  this  is  perfected,  we  may  buy  raw  silk,  and 
iiifacture  it  here  at  a  profit. 

afiertioon  session  was  opened  by  a  long  and 
»l»?r(?8lin«;  p.iper  by  Gov.  John  W.  Iloyt  of  Wyora- 
un  the  nee<I  of  a  systematic  reorganization  of 
I  executive  departments  of  the  government  in  the 
Dtoreat  of  science  and  of  public  economy.  After 
»«cril>lng  till'  gnulii.il  growth  of  these  departments, 
oinling  out  forcibly  the  many  incongruities  and 
antages  of  their  present  organization,  and  the 
of  a  reorganlxation,  the  writer  proceede<l  to 
dCtertbe  his  plan,  which  he  supported  with  powerful 
ents.  It  is  in  brief  outline  as  follows:  Fir.<<t, 
nsfer  of  the  bureau  of  Indian  affairs  to  the 
i»p.artraent,  and  tlie  separation  from  the  interior 
(>arlnient  <>l  various  technical  and  scientific  bureaus, 
tcond,  the  separation  from  the  treasury  depart- 
tit  of  similar  bureaus  not  properly  belonging 
Third,  the  expansion  of  the  department  of 
{riciilturc  into  a  real  deiiartment  of  inditstry  ami 
oromerce.  presidwl  over  by  a  cabinet  officer.  Fourth, 
be  expansion  of  the  post-office  department  into  a 
t>artmcnl  of  post-offices  and  telegraphs.  Fifth,  the 
irtioti  of  a  ileparlmeut  of  science  under  a  cabinet 
r,  to  include  the  bureau  of  education,  the  govem- 
cnt-surveys,  the  signal-service,  the  naval  obser- 
i>ry,  the  national  museum,  the  library,  a  bureau 
charities,  the  charge  of  government  scientific  expe- 
ions,  an  advisory  superintendence  of  public  works, 
i,  in  short,  all  the  scientific  work  of  the  govern- 

.  Inleresting  discussion  followed,  turning  largely 
on  the  fundamental  points  of  the  legal  right  of  the 
iivertimcnt  to  undertake  scientific  work,  and  the 
eniraliillty  of  its  so  doing. 
The  presldoiil  of  the  section  next  presented  a  paper 
fttltleil  'Cotupelllion  and  cooperation  synonymou" 
»nns,'  in  which  he  maiiituined  that  the  final  result 
ttnpetltion  is  to  betterthecondition  of  the  laborer, 
I  improve  the  quality  of  the  product.  Like  the 
lot  nature,  it  produces  occitsional  great  disasters, 
Vllt  prmluccs  its  beneficent  results  silently  and  un- 
notlMal.  The  competition  of  laborer  with  laborer  is 
MOBtlonal ;  lli.it  of  capital  with  capital  constant,  and 
to  Ui'  atlranta^e  of  labor.  Since  the  beginning  of 
(III*  o«ntury,  working-people  have  been  receiving  an 
»«'nc  •ti.'in?  of  an  Increasing  product. 

ion  was  concluded  hy  a  paper  by  Mr. 

i'.>y  ii|K3u  some  defects  of  onr  savings- 

julrm.  and  the  need  of  postal  savings  l)aiik<,  in 

tltml  iitnt«s,  iu  which  the  writer  presented  the 

It'kanwn   argiitnenls  in  favor  of    postal  saviugs 


banks,  some  of  which  were  rather  severely  bandied 
in  the  ensuing  discussion. 

The  short  morning  session  on  Monday  was  occupied 
with  a  paper  by  Ur.  G.W.  Hubbard  of  Nashville,  Tenn., 
on  vital  statistics  of  the  colored  people  of  the  south- 
em  states.  The  death-rate  among  the  negroes  in  the 
cities  and  large  towns  is  much  greater  than  among 
the  whiles;  while,  so  far  as  the  confessedly  Imperfect 
statistics  show,  the  birth-rate  i.s  not  greatly  different. 
The  writer  instanced  the  three  cities,  Chattanooga, 
Memphis,  and  Nashville.  Iu  the  latter,  very  care- 
fully kept  statistics  for  the  past  ten  years  give  an  an- 
nual death-rate  i>er  1,0(»0  of  from  17  to  2rt  for  the 
whites,  and  of  from  27  to  50  for  the  blacks.  The 
other  two  cities*  showed  nearly  the  same  proportion. 
The  birth-rate  in  Nashville,  according  to  official  sta- 
tistics, was  in  the  proportion  of  1  white  to  2  colored  in 
lasl  and  1882,  as  1  to  1  in  18*!,  and  as  I  to  a  trifle  over 
1  in  1884.  These  figures,  however,  the  author  put  but 
little  confidence  in.  The  causes  of  the  greater  mor- 
tality among  the  negroes  the  author  clashed  under 
the  three  heads  of  ignorance,  poverty  and  its  attend- 
ant evils,  and  race  characteristics.  lie  considers  that 
the  condition  of  the  negroes  is  gradually  improving 
in  the  first  two  particulars.  In  regard  to  the  pros- 
pects of  an  amalgamation  between  whiles  and  blacks, 
attention  was  called  to  the  fact,  that,  in  most  of  the 
southern  states,  intermarriage  of  the  races  is  a  crim- 
inal offence;  and  that  the  proportion  of  illegitimate 
births  of  mixed  parentage  is  small  and  decreasing. 

The  afternoon  session  was  opened  by  a  paper  from 
Bon.  C.  S.  Hill,  statistician  of  the  U.  S.  department 
of  state,  upon  the  science  of  statistical  analysis, 
giving  some  account  of  the  collection  and  publica- 
tion of  statistics  by  means  of  the  consul.ir  service  of 
the  United  .States,  and  emphasizing  the  need  of  the 
application  of  a  scientific  method  to  the  int^rjireto- 
tioii  of  statistics.  Tills  was  followed  by  a  paper  upon 
social  economy,  by  Or.  John  Miiller,  which  closed 
the  day's  session. 

In  his  paper  upon  the  silver  question,  Mr.  E. 
B.  Elliott  of  Washington,  D.C.,  Rft«r  rei-ountlug 
briefly  the  history  of  silver  money  in  the  United 
States,  and  alluding  to  the  danger  which  at  present 
menaces  the  finances  of  the  country,  proceeded  to 
enumerate  briefly  the  remedies,  which  were:  1°,  to 
coin  no  more  legal-tendor  dollars,  but  only  subsidiary 
coins;  2°,  to  Increase  the  weight  of  these  subsidiary 
coins  from  12.5  to  1.')  grams  per  half  dollar,  and  to 
stamp  each  coin  with  its  weight  and  fineness;  3°, 
to  base  all  statements,  weight  of  bars,  bullion,  etc., 
on  the  metric  system.  An  interesting  discussion  fol- 
lowed, in  which  Professor  William  Harkness  pointed 
out  most  clearly  the  great  gravity  of  the  problem, 
and  commended  the  recent  action  of  the  New-York 
banks  in  endeavoring  to  tide  over  the  danger  of  the 
payment  of  silver  by  the  U.  S.  treasury  in  its  .settle- 
ments through  the  New-York  clearing-house.  He 
also  alluded  to  the  great  temptation  to  counterfeiting 
which  the  present  law  offers,  and  stated  that  it  was 
pretty  well  ascertained  that  a  considerable  amount  of 
it  bad  been  done.  He  closed  with  the  statement  that 
we  had  allowed  ourselves  to  be  mailo  a  cat's-paw  to 
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relieve  European  nations,  particularly  Germany,  of 
their  excess  of  silver. 

The  closing  paper  was  also  by  Professor  Elliott, 
upon  electric  lighting,  giving  the  results  of  an  ex- 
amination of  the  system  In  use  in  the  Philadelphia 
post-ofiSce.  The  system  is  the  Weston ;  the  incandes- 
cent lights  employing  an  electro-motive  force  of  73.75 
volts,  anil  the  arc  lights  a  current  of  80.05  amptires. 
One  effective  horse-power  of  the  engine  was  required 
for  1:1.25  incandescent  lights,  and  for  1.43  arc  lights. 
One  horse-power  on  the  Incandescent  circuit  gave 
a  light  equal  to  237  standard  candles,  and  on  the  arc- 
light  circuit  of  1,077.3  candles.  In  remarking  upon 
these  results,  a  member  called  attention  to  the  low 
electro-motive  force  employed,  and  pointed  out  that 
this  largely  increased  the  safety  of  the  system  as 
compared  with  others. 


NOTES  AND  NEWS. 

The  ofllcers  elected  for  the  next  meeting  of  the 
American  association  for  the  advancement  of  science, 
which  will  1m;  held  in  Buffalo,  commencing  Aug.  18, 
ISaa,  are :  president.  Prof.  Edward  S.  Morse  of  Salem, 
Mass. ;  section  A,  mathematics  and  astronomy,  vice- 
president.  Prof.  J.  Willard  Gibbs  of  Tale  College, 
New  Haven,  Conn. ;  secretary,  Mr.  S.  C.  Chandler, 
jun.,  of  the  Harvard  observatory,  Cambridge,  Mass.; 
B,  physics,  vice-president.  Prof.  C.  F.  Brackett  of  the 
College  of  New  Jersey,  Princeton,  N.J. ;  secretary, 
Prof.  II.  S.  Carhart  of  the  North-western  university, 
Evanston,  III. ;  C,  chemistry,  vice-president.  Dr.  H. 
W.  Wiley  of  the  department  of  agriculture,  Washing- 
ton, D.C. ;  secretary.  Professor  William  McMurtrie 
of  the  Illinois  industrial  university.  Champaign,  111.; 
D,  mechanical  science  and  engineering,  vice-presi- 
dent, Mr.  O.  Chanute  of  Kansas  City,  Mo. ;  secretary, 
Mr.  William  Kent  of  Jersey  City,  N.J.;  B,  geology 
and  geography,  vice-president.  Prof.  T.  C.  Chamberlin 
of  the  U.  S.  geological  survey,  Belolt,  Wis. ;  secretary. 
Prof.  E.  W.  Claypole  of  Bucbtel  college,  Akron,  O.; 
F,  biology,  vice-president,  Dr.  Henry  P.  Bowditch  of 
the  Harvard  medical  school,  Boston,  Mass. ;  secretary, 
Mr.  J.  C.  Arthur  of  the  N.T.  experiment  station, 
Geneva,  N.  Y. ;  H,  anthropology,  vice-president,  Mr, 
Horatio  Hale  of  Clinton,  Ont. ;  secretary,  Mr.  A.  W. 
Butler  of  Brookvillc,  Ind. ;  I,  economic  science  and 
statistics,  vice-president,  Mr.  Joseph  Cummiugs  of 
Evanston,  111. ;  secretary,  Mr.  H.  E.  Alvord  of  Hough- 
ton Kami,  Mountainville,  N.  Y.  No  nominations  were 
made  for  section  Q,  histology  and  microscopy,  as  it 
has  been  decided  to  merge  it  in  the  biological  section. 
The  permanent  secretary  is  Mr.  F.  W.  Putnam  of  the 
Peabody  museum,  Cambridge,  Mass.;  the  general 
secretarj-.  Pcof.  S.  G.  Williams  of  Cornell  university, 
Ithaca,  N.Y. ;  the  assistant  secretary.  Prof.  W.  H. 
Peltee  of  the  University  of  Michigan,  Ann  Arbor; 
and  the  treasurer,  Mr.  William  Lilly  of  Mauch  Chunk, 
Penn. 

—  The  Germans  hold  the  fifty-eighth  meeting  of 
their  association  of  naturalists  and  physicists  this 
year  at  Strassburg,  Sept.  17-23. 


— The  Anthropological  congress,  which  Is  shortly 
to  be  held  at  liome,  will  have  a  curious  feature 
in  a  collection  of  700  skulls  of  criminals,  num- 
bered and  classified.  To  these,  says  Nature,  will 
be  added  the  photographs  of  3,000,  and  the  brains 
of  more  than  150  convicts;  tliousands  of  autographs, 
poems,  sketches,  and  special  instruments,  the  work 
of  criminals;  an  album  containing  a  record  of  7(X) 
observations,  physical  and  moral,  on  500  criminals, 
and  on  300  ordinary  men.  There  will  also  be  graphic 
maps  of  crime  in  Europe,  with  reference  to  meteor- 
ology, food,  institutions,  suicide,  etc. ;  tables  of  the 
stature  of  criminals  in  relation  to  the  length  of  the 
arms,  and  of  crime  in  towns  compared  to  that  in 
the  country.  Mr.  Bertillon  will  exhibit  the  graphic 
curves  of  23,000  recidivUites  examined  in  twelve  parts 
of  the  body,  and  the  practical  results  obtained.  Pho- 
tographs of  Russian  political  and  other  criminals, 
especially  of  those  from  Moscow,  and  wax  masks  of 
a  large  number  of  celebrated  criminals,  will  also  be 
exhibited.  All  the  notabilities  in  the  science  of  crim- 
inal anthropology  will  take  part  in  the  congress. 

—  On  the  28th  of  April,  1884,  during  a  very  severe 
thunder-storm,  the  monument  of  the  first  duke  of 
Sutherland  at  Lilleshall,  Shropshire,  Eng.,  was  atmti 
and  badly  injured  by  lightning.  Mr.  C.  C.  Walker, 
who  was  near  by  during  the  storm,  made  a  caiefnl 
study  of  the  monument  and  its  surronndlngs,  the  re- 
sults of  which  are  published  in  the  Quarterly  Journal 


<lf  the  Royal  meteorolouical  society  (January,  1885). 
The  monument  stands  two  hundred  feet  above  thf 
surrounding  country,  and  is  built  of  sandstone  iu 
the  form  of  an  obelisk.  In  18.30.  six  years  after  it* 
erection,  it  was  so  severely  damaged  by  lightning 
that  it  had  to  be  taken  down  and  rebuilt.  The 
builder,  ignorant  of  electrical  science,  fixed  on  th« 
top,  as  the  apex  of  the  shaft,  a  pyramid  of  glass  eigli' 
inches  square  at  the  base,  and  also  inserted  pieces  ct 
plate-glass  six  inches  wide  and  thirty  inches  in  leagtt, 
in  grooves  cut  in  the  sm**  «*  tha  shaft,  tUnkbig,  as 
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kt  tbli,  being  >  ooii-cond actor,  would  pre- 
letitlon  of  the  accident  of  1830.  The  acci- 
ch  occurred  in  1884  completely  destroyed 
'  leu  feet  of  the  obflUk;  and  the  next  nine 
I  (tone  for  about  fifteen  feet  were  all  dls- 
Dd  pushed  out  from  the  central  axis,  and 
Anger  o(  falling.  The  platform  was  broken 
llin^;  stones.  Inrsce  stones  on  the  circumfer- 
le  platform  displnced,  and  some  of  the  faces 
ie«  forced  out  iiltogelhcr.  Tlie  sod  round 
if  tlie  munuraeiil  w.ts  ploughed  up  in  fifteen 

fto  six  inches  wide  and  ten  to  seventy 
,  wbile  the  gra»s  was  scorched  brown. 


Mr.  Chandler  proposes  for  future  adoption  —  r<  tlie 
rounded  tenth  probably  nearest  the  tnie  value  of  the 
latitude  of  the  dome  of  ^a^^'a^I-college  observatory, 
42°  22*  47.fl",  In  place  of  the  value  48.3"  given  In 
the  ^-Imerican  epfiemerix,  and  48.1"  given  in  llie  Berlin 
jahrbuch  and  the  Cunnninsance  (leg  temps. 

—  In  Ln  lumi'cre  ileclrique  for  April  18,  Mr.  B. 
Marynovitch  has  a  long  article  upon  the  telephone 
used  as  a  signal  instrument  The  early  part  of  the 
article  la  devoted  largely  to  telephone  calls,  and  to 
the  teleplione  used  ns  a  railway  signal.  At  the  con- 
clusion of  the  article,  some  attention  is  paid  to  the  use 
of  the  telephone  for  military  purposes;  and  we  here 
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i,  C.  Chandler,  jun.,  bos  published  in  the 
||cA«  n<icAricA(e»  a  most  interesting  series 
■ons,  —  made  with  his  newly  devised  in- 
fte  almucantar,  —  to  determine  the  latitude 
rd-ccdiege  ob«er>atory.  His  results  confinn 
tiat  the  hitherto  accepted  value  of  the  lati- 
ilres  a  sensible  correction.  The  new  In- 
xives  reaiilis  ri-markat)ly  acconlant  among 
■  the  latitude  deduced  frum.i  set  of  seventy- 
Rratlons  being  42°  22*  47.57"  ±0.028".  Re- 
;,  In  the  light  of  more  recent  determinations 

t position*,  the  old   observations  made  by 
md   Major  Graham   in    1844-^5,  and   by 
I  ClovcrUeu  observatory  in  1856,  and  com- 
iM  with  obsenrmtlons  of  his  own  in  188S--S5, 


reproduce  one  of  the  illustrations  showing  an  ofiicer 
seated  in  a  casemate  observing  tbc  effect  of  shot  upon 
a  target  near  by.  He  is  supplied  with  a  telephone, 
by  means  of  which  he  transmits  the  results  to  the 
battery. 

— We  have  received  a  papyrographed  circular  an- 
nouncing the  '  American  economic  association,'  whose 
objectj  are  stated  to  be  the  encouragement  of  eco- 
nomic researcli,  the  publication  of  economic  mono- 
graphs, the  encouragement  of  perfect  freedom  in  all 
economic  discussion,  and  the  establisbment  of  a 
bureau  of  infonnation.  To  this  statement  of  the 
objects  of  the  association  is  appended  a  proposed 
'platform,'  of  which  the  flrst  plonk  expresses  ardent 
opposition  to  the  doctrine  of  fafsaez/oire ;  the  lecond 


no 


SCIENCE. 


[Vol.  VL,  Kft.  l«. 


1^. 


taaerta  ihe  l>elief  that  political  economy  i*  still  in 
the  first  stagee  u(  its  scientific  developinnnt,  for  tlie 
Hccuuiplishniciit  of  which  it  must  rely  chiefly  on  tho 
study  of  statistics  and  history;  the  third  holds  that 
the  host  of  social  problems  which  have  arisen  through 
the  conflict  of  Inlior  and  capital  cannot  be  solved 
without  '  the  united  efforts  of  church,  state,  and  sci- 
ence;' atid  the  fourth  disclaims  all  partisanship  in 
questions  of  governnicnial  pulicy,  and  est>ecially  in 
that  of  free  trade  and  protection.  We  understand 
that  the  tueeting  for  organization  was  planned  to  bo 
held  this  week  at  Saratoga,  during  the  session  of  the 
American  historical  association  just  cloxed,  and  was 
to  be  of  a  private 
character,  the  par- 
ticipants being  those 
who  have  been  In- 
Tiled  by  the  initia- 
tors of  tho  move- 
ment. The  associ- 
ation is  designed  to 
be  of  an  academic 
rather  than  a  popu- 
lar character;  and 
several  college  pro- 
fessors and  others 
engaged  in  economic 
work  have  signified 
their  intention  to 
assist  in  its  founda- 
tion. 

—  In  the  ■      '    

of  1884,  ^ 
brothers  I'liii-triuirci 
an  electric  railway 
between  Frankfort 
and  Offenbach.  The 
two  rods  conducting 
tho  current  were  sus- 
pended by  insulators 
from  poles;  and  from 
the  top  of  the  car. 
wires  ran  to  these 
rods.  The  illiutra- 
tion  which  we  repro- 
duce from  La  lu- 
mfire  itectrigue  for 
Jan.  24  shows  the 
arrangement  at  a 
crossing.  Tho  length 
of  the  line  was  6,655 

metres,  and  there  were  employed  upon  it  four  cars: 
the  tension  was  (MX)  volts,  and  the  efficiency  from  60 
to  80  per  cent,  according  to  the  position  of  the  cars. 

—  The  sixth  international  congress  of  American- 
ists, which  was  to  have  met  during  the  present 
month  at  Turin,  is  pnstjioncd  to  Septemlwr,  lS8tl,  on 
account  of  the  ravages  of  cholera  in  Spain,  which 
would  deprive  the  congress  of  the  presence  of  Spanish 
Americanists. 

—  The  first  part  of  aneneyclopedic  dictionary  In 
Bengali,  edited  by  two  native  scholars,  has  just  been 
published  in  India.     It  contains  descriptive  deriva- 
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lions  of  Sanscrit  and   Bengali   words,  with  8nlni 
quoted  from  Pnnini  the  grammarian;  Arahir,  Ptniti, 
and  Hindi  word*   hitri.>duced  into  the   Ueiipili  lu. 
guage;  notes  on  the  ancient    and    inodirti 
beliefs   of   India,  the    Vedas,  Purans,  Tai: 
Other  sacred   hooks:   besides  short  articirt  en 
cing  the  whole  range  of  modern  science. 

—  The  Ohio  sute  university  has  in^: 
course'  in  agriculture  to  obviate  tlie  .. 
times  made,  that  the  full  course  of  four  ycaj  s  n-juin 
more  time  than  the  young  farmer  could  .lOord.   Tte  , 
new  course  covers  two  years.     For  admission  loj 
lowest  grade  of  studies  in  this   course,  examiiii 

will  be  re<]ulr 
.-irlthmeilc. 


WIM 

Cll'- 
geoii 
ics. 

an  ex.'iiiiiii 
algebra.  ThD( 
of    study   incln 
asricnltural  rbiti- 
istry,  botany, 
calturc,     htr 
lure,     Vet 
science,     lutl 
matics,  phjsli) 
physics,      ph; 
geography.^ 
'mechanical    U^ 
oratory." 

A  short  couw 
in  agrieulturf  k«» 
also  been  lii»Hial"l 
by  Uieunlver^ltjiil 
Wisconsin,  in  the 
hope  of  altrtctini 
those  who  can  *- 
Vote  only  »  •"*" 
amount  of  time  ot 
money  lu  I  hi 
Ktudies.  Thft 
is  a  strictly  i 
cal  one,  coi 
of  courses  of 
trated  l.-ctut«s 
agriculture, 
tural  chemiiirf, 
agricultural  botany,  and  veterinary  sciencr.  It  «• 
tends  over  the  twelve  weeks  of  the  winter  tcnii,««^ 
is  designed  to  be  very  elementary  .and  'popular.' 

—  According  to  the  latest  returns  of  the  EnjlUli 
consul  at  Teheran,  the  population  of  I'ersla,  whl<* 
covers  an  area  of  1,(H7,(KK)  square  kilometres.  aiununU 
to  7,0.'>,'},<)()0.  Of  91>  cities  with  a  total  population  ot 
1,9&},800  InhabiUnts.  Teheran  has  12*i,(K>0;  TitmK 
164,(XK);  Ispahan,  70,(K)0;  Busliir,  flO.iNiO;  il 
60,1100;  Kennan,  71,0O0;  Resht,  40.UOO;  Jeid 
and  Shiraz,  KIrmashah,  Hamadan.  and  Kashoii, 
30,tK)0. 


WULD  BE  SUPERINTENDENT  OF 

iTED-STA  TES  COAST-SURVEY. 
rse  to  l-ie  followed  at  Washington 
ction  of  a  superintendent  of  the 
t-survey,  will  be  watched  with  the 
iiccrn  by  all  who  are  interested  in 
net  of  that  imi>orlant  burcftu.  Those 
y  who  believe  iu  maintaining  the  civil 
n  u  high  state  of  elllcicnc}',  and  who 

Kie  present  administration  for  the 
lication  of  sound  principles  in  the 
of  ollieials  for  positions  of  high  re- 
lity,  will  form  their  opinion  of  the  wis- 
I  honesty  of  those  in  authoritj'  by  the 
hich  is  about  to  be  taken, 
re  informed  that  actually  an  apiwint- 
s  already  been  made ;  but  we  take  it 
ted  that  it  is  only  an  appointment  ad 
that  the  public  service  may  not  siif- 
]etriuient  in  the  emergency  which  has 
In  all  probability,  the  officer  now  in 
of  the  survey,  however  qualified  he 
to  pronounce  \\\)C>a  many  of  the  ques- 
lioh  are  brought  to  his  notice,  —  and 
him  spoken  of  in  terras  of  great  re- 
-  would  decline  the  responsibility  of 
even  for  a  few  months,  the  work  of  a 
!  corps  so  numerous,  so  expert,  and  so 
as  the  surveyors  and  hydrogrnphers  of 
It. 

lead  of  the  8ur\'ey  must  not  only  be 
nl  to  judge  of  results,  as  does  the 
■pf  the  treasury,  or  the  observing 
|Bf  congress,  but  he  must  be  compc- 
point  out  the  methods,  and  select  the 
md  govern  the  various  slops,  by  which 
results  are  to  be  obtained.  As 
kite  —  Uie  accurate  dcsciiption  of 
and  Uie  careful  obsenation  of  the 
ich  are  constantly  in  progress  u\yoa 
highways  of  travel  and  commerce 


—  depend  upon  the  most  precise  physical 
measurements,  ami  the  most  accurate  mathe- 
matical discussions,  the  superintendent  should 
be  a  man  who  has  been  trained  in  mathematical 
and  physical  science.  Olher  qualities  .ire  also 
essential,  but  they  can  be  found  in  men  who 
have  been  trained  to  this  particular  kind  of 
scientific  work. 

If  there  should  be  a  vacancy  in  the  supreme 
court,  none  but  a  lawyer  would  be  thought  of 
for  the  position  ;  if  there  should  be  uced  of  a 
surgeon-general  for  the  army  or  the  nav}-, 
none  but  a  physician  would  be  api>ointcd  ;  only 
a  military  engineer  would  be  competent  to  con- 
duct the  military  engineering  of  the  govern- 
ment. What  is  true  of  the  older  professions 
is  true  of  the  newer.  The  director  of  the 
coast  and  geodetic  surveys  of  this  vast  country 
should  be  one  who  will  command  the  profes- 
sional confidence  and  respect  of  all  who  are 
themselves  expert  in  hydrography  and  geod- 
esy. He  must  be  survcyor-in-chief,  or  sur- 
veyor-general, lie  should  have  high  personal 
character,  acquaintance  with  the  structure  and 
physics  of  the  globe,  skill  in  odminstration, 
and  the  power  of  complete  and  lifelong  devo- 
tion to  a  work  of  great  rcsponsihility  and 
honor. 

It  is  not  necessary  to  look  for  such  a  man 
in  the  army  or  in  the  navy.  Indeed,  there  are 
grave  objections  to  detailing  any  ollicer  of 
either  arm  of  the  service  to  the  conduct  of  the 
coast-survej- ;  and  it  maj-  be  assumed,  that  no 
one  will  resign  from  the  army  or  navy  to  enter 
upon  the  unpensiuned  and  uncertain  career  of 
a  civilian.  Fortunatclj'.  there  are  several  men 
in  civil  life  whose  pursuits  and  attainments 
qualify  them  for  the  superintendency,  —  men 
wlm  have  already  won  distinction  in  mathe- 
matical and  physical  researches.  Among 
them  are  men  of  excellent  business  habits,  of 
administrative  skill,  of  honest,  faithful,  and 
industrious  lives.  Upon  such  a  man  wo  sin- 
cerely hope  the  choice  will  fall. 
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LETTERS   TO   THE  EDITOR. 

vrii'  f'M  ntimt-  ii  in  all  "tttn  rfjuirtil  an  prwf  of  good  /*tUh, 

The  study  of  logic  in  the  scientifio  achoolB. 

That  logic  slimiM  li«  tliorou}:lily  t'tiKlit-d  in  our 
srii-iititio  .'-cIkioU  is  a  tliH-tiit  wliioli  we  su|i|Hirt  most 
strciiiiously,  but,  sn  far  its  w<-  know,  witliout  tlu'  in- 
(lorM-iiient  of  any  of  I  lie  faculties  of  tliose  ^oIkmiIs. 
At  all  i-vt-nl.s.  Midi  coiirx's  of  stuily  in  scientific 
scliixils  as  liare  oonie  to  our  notice,  make  no  provision 
wliat  Soever  for  the  study  of  losical  science. 

The  reason  for  this  is.  iH-rliaps,  inillfffrenee  on  the 
part  iif  the  faculties:  but  we  think  it  more  likely  to 
be  the  crowiled  Condition  of  the  scientific  curriculum. 
That  the  last  mentioned  is  a  legitimate  excuse,  may 
lie  seen  from  the  fart  tliat  our  scientifio  schools  are 
continually  raising;  the  standard  of  the  entrance  ex- 
aminations, so  putting  a*  much  work  as  possible  into 
the  preparatory  years.  A  glance  at  the  cataloiiue  of 
any  tirst-class  institution  will  show  this,  as  well  as 
that  the  four  years  of  the  cours«f  are  even  now  fully 
occupied.  In'the  Schoid  of  mines  of  Columbia  coU 
lef;e.  for  instance,  a  student  of  the  second-year  class 
miist  puisne  fourteen  or  flfiecn  snbject>:  and  fire 
liour>  of  attendance  are  the  average  number  required 
of  him  each  day.  With  the  stinlents  of  the  third  and 
fourth  year  classes  the  ca^e  is  the  saiue.  Kven  If 
member.''  of  the  first-year  class  lia<l  the  time,  they 
are  too  immature,  and  not  sutliciently  advanced,  to 
pain  the  ile>in-d  benefit  from  lo.^ical  study. 

<  If  cour»u  there  can  be  no  two  opinions  as  to  the  fea- 
sibility of  adding  logic  to  such  a  curriculum  as  this. 
Then-  is  .absolutely  no  time  for  it. 

Our  |Miint  is,  that  logic  should  have  time  made  for 
it,  and  for  two  main  reasons.  First,  lH>cause  of  its 
importance  to  the  intellectual  culture  of  the  student; 
and.  $ec<indly,  because  of  its  impurtanre  to  the  value 
of  any  sub.se<|uent  thought  and  investigiition.  As  an 
intellectual  gymnastic,  logic,  when  i>roi>erly  appre- 
hended .iiid  tiiught,  is  suiM-rior  even  to  niaihematics, 
ami  capable  of  far  more  general  and  varied  applica- 
tion. The  truth  of  this  statement  does  not  depend 
upon  the  dogma  of  any  of  the  nnich-despised  class 
of  'nii-diai-val  metaphysi<-ians,'  but  numliers  among 
its  defenders  men  of  the  intellectual  stamp  of  Jevolis 
and  .lolm  Stuait  Mill. 

lint  this  is  not  the  main  support  of  our  present 
argument.  We  prefer  to  lay  more  stress  tiiM)n  the 
second  specification;  namely,  the  gnat  importance 
of  a  logical  training  for  the  value  of  any  scientific 
work. 

As  a  matter  of  course,  we  do  not  mciii  by  logic  any 
dry  rattling  of  syllogistic  Umes,  im]K)rtnnt  as  a 
knowled.;e  of  the  syllogistic  pnioess  and  rules  cei^ 
tainly  is.  liut  we  have  in  mind  such  a  treatment  of 
the  grrat  philosophical  orgaiion  .is  will  introiluce 
our  sVienlific  students  to  the  elements  of  a  theory 
of  knowledge,  te.tch  them  the  nature  and  relatioi.s  of 
the  mental  pruce.-.ses  involved  in  a  train  of  reasoning 
or  jiroof,  investigate  wiili  them  the  nature,  limits, 
anil  camms  of  hy]M>thesis  and  inductive  inijuiry, 
ami  discuss  the  nature  of  eviilence,  and  the  theo- 
ries of  proof  and  probability.  All  of  these  subjects 
siiuuld  be  f.tmiliar  ground  to  every  man  of  science, 
young  or  old.  His  work  sliouhl  be  ab>ng  tlie  lines 
laid  down  by  a  correct  logic,  ami  his  conclusions 
conformalile  to  its  canons.  The  logical  writings  of 
HersclK-l,  Whewcll,  and  Mill  offer  innuinerahle 
examples  of  the  value  of  strictly  logical  processes  ap- 
piieii  to  scientific  invcstigaii<in;  and  our  common 
sense  must  assuredly  emphasize  their  testimony. 


The  tnith  is  that  many  an  absurd  deduction,  many 
a  false  inference,  would  be  avoided,  were  the  inve^ii- 
gator  in  |>i>sseiision  of  some  knowletlge  of  eirnieiitatj 
I■>gi•^  To  say  that  men  have  reasoned  ami  ilo  n-ason 
correctly  without  logic,  is  no  answer.  So  do  children 
count  marbles  correctly  while  yet  in  ignorance  of  tie 
rule  for  long  division  and  the  multiplicatii.ii  taljle. 
Not  only  does  logic  aid  and  clarify  men's  reasoning, 
and  give  it  a  defensible  foundation  to  stand  mi.  but  it 
is  the  instrument  for  the  detection  and  explanation  uf 
fallacies  and  false  steps  io  scientific  investicatiuus 
by  whomsoever  they  are  made. 

Other  and  cogent  reasons  for  the  acceptance  nf  our 
thesis  coulil  be  easily  urged.  But  those  ju»t  bnefly 
stated  seem  to  us  sutticient  at  this  time  and  place. 

The  instruction  we  plead  for  need  not  be  elalMinite. 
It  nee«l  not  Ih*  on  the  same  scale  as  tiiat  de-ired  by  a 
specialist  in  mental  science.  A  competent  iii^tnictor 
could  prtibably  make  two  hours  a  week  for  a  half-vear 
sufhce  for  what  we  have  skelchcd  al>ove  as  desirable. 
And  to  secure  the  benefits  that  would  arise  from  that 
instruction,  we  claim  that  any  facultv  in  the  land 
should  gladly  rearrange  its  course  of  slndy. 

KiCIIOLAS   MUUKAY   BlTLEB. 

Color  and  other  associationa. 

In  l.'58ft,  while  I  was  in  Washington,  I  read  Mr.  F. 
Oalton's  note  on 'Visualized  numerals,'  in  SatunfA 
Jan.  1.')  of  that  year. 

After  I  came  "to  M.idIson,  probably  late  in  IsSl.  or 
early  in  IS.'S'J,  I  mentioned  my  owii  entin;  inabilitr 
to  visualize  numerals,  or  any  thing  else  of  the  kind', 
to  a  member  of  the  university  facitltv.  Professor  0. 
I  was  interested  to  learn,  that,  when"  a  bov.  he  lad 
always  conceived  the  vowel  souniis  as  having  color, 
and  that  he  still  retained  soiuc  traces  of  this  earlv 
habit. 

I  spoke  of  this  subject  at  my  dinner-table  shortly 
after;  and  my  daughter  MildriNl,  then  .tbout  eiglit 
years  old,  said  she  also  had  colors  fur  the  d.iys  uf 
the  week,  as  follows:  Monday,  blur;  Tue-^dav.  ;>int  ; 
We4liiesday.  brown  or  »ray,"  Tliursday,  /;/  oicn  or  i/rn^' 
Frhlay,  ir/iife ;  Saturday,  pure  nhU'r  ;  Sundav.  W'irt 
It  was  sahl  laughingly;  and  at  the  time  it  passed  to 
my  mind  as  a  joke  —  that  she  wished  in  sp>>rt  to  as- 
sume the  idiosyncrasies  of  elder  iHT.>ons.  .\  few  days 
after,  I  qtiestioned  her  on  the»e  color.*;  and  she  are 
the  same  replies.  It  was  again  spoken  of  as  a  kind 
of  joke  and  a  (|tiestion  of  memory,  hut  1  wrote  die 
colors  «lown  in  my  memoranduni-lMKik  for  is^i.  A 
ye.ir  later  I  produced  this,  and  again  questioiii-d  her, 
this  time  seriously,  and  found  her  answeis  llie  same 
as  at  first.  Again,  Aug.  5,  18S>,  her  njilies  Mfre 
the  same.  The  tenacity  of  a  child's  ineinorv  is  very 
remarkable;  but  I  was  convince<l  this  was  not  acaM 
of  memory  and  imagination,  but  a  true  pliennnieiiun 
of  the  kind  referred  to.  1  therefon'  went  farilier. 
and  askeil  her  if  there  were  any  other  plieiioiiUTiia  of 
the  same  kind  (she  is  now  eleven  and  a  half  vears 
old).  I  found  that  each  of  the  letters  uf  the  aipba- 
bet  had  a  color  to  her,  as  follows:  — 

A,  white;  B,  blue;  C,  yellow,  creaiu  color;  D.ibrk 
blue;  E,  red;  F,  black;  G,  green;  H,  white:  I,  black; 
,1,  gray,  brown;  K,  gray;  I^,  dark  blue;  M,  N.  bnjwii, 
not  much  color;  O,  yellow;  P,  grc<n;  yi?)B. 
brown;  S,  yellow;  T,  green;  U.  yellow;  V.  white; 
W,  brown;  X,  Y,  not  much  color;  Z,  greenish. 

The  prevalence  of  yellow  and  green,  and  the  tea- 
city  of  reds  and  pinks,  are  noteworthy.  I  found  the 
knew  these  colon  instantly,  and  when  1  asked  for 
them  In  any  order.  What  is  more  remarkable,  ibs 
can  instantly  name  the  brown  letters  in  a  groap,  Uh 
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ne»,  etc  Apparently  she  does  not  require  to 
!  alphabet  In  review  todeciile  this.    The  num- 

0  h*ve  colors  to  her,  as  follows:  — 

ck;  :!,  cream  color;  3,  light  blue;  4,  brown; 
e:  6.  crirastin,  pink;  7,  greenish;  8,  white; 
lishl  ?)  10,  brown;  11,  black;  12,  cream  culor; 
:;  14.  brown;  1,5,  white:  that  is,  11  has  the 
olor  as  1.  12  as  2,  Vi  as  3,  etc.  These  colors 
>  named  Instantly,  and  in  any  order,  and  In 

iher  member  of  my  family  has  this  idlosyn- 
A  cousin.  Miss  S..  slayiiiE  with  me.  arranges 
iiilhs  in  an  ellipse,  in  her  mind.  The  mii]or 
'  the  ellipse  is  conceived  to  be  horizontal, 
is  at  tlie  left  hand,  October  at  the  right,  July 
upper  extremity  of  the  minor  axis,  January 
ower.  The  other  months  occupy  equal  spaces 
a  those  already  named.  Hence  it  follows  that 
!ogths  are  conceived  as  uuequal.  Half  the 
ia  occupied  by  the  five  months,  October  to 
The  direction  of  motion  roun<i  the  ellipse 
Ferent,  li'ft-right  or  riglit-left.  This  ellipse  is 
Bd  of  as  having  absolute  dimensions.  Tlie 
MXia  is  taken  as  about  three  and  a  quarter 
In  this  connection  I  would  refer  to  Science, 
and  Aug.  21. 

i  cases  appear  to  me  sufficiently  noteworthy 
rre  this  record  in  passing. 

EDWA.RD  S.    HOLDKN, 
IT. 

^S)iid,  there  has  always  been  associated  with 
■me  or  word  a  color,  or  shade  of  color.  With 
lamcs  the  color  is  clear  and  well  defined, 
hers  somewhat  vague.     I  can  only  distinguish 

1  light  or  dark.  I  give  you  a  few  instances: 
mind,  John,  Jane,  Ann,  Mary,  ore  red;  Wil- 
>' alter,  Uobert,  blue;  George,  Nathan,  Gilbert, 

Joseph,    black;    Mark,    Judas,    Humphrey, 

Jame»,  yellow. 

Vork.  red;  Chicago,  light;  St.  Louis,  reddish; 
d,  dark;  S.-Jii  Kraiidsco,  yellowish;  Lc;ulville, 
>enTer,  yellow;  .":>l.  Paul,  dark,  etc.  I  never 
lied  llii».  excepting  once  or  twice  when  a 
4  was  laughed  at  as  trying  to  say  something 

Geo.  S.  Mclleb. 


it's  diagr.im  of  the  months  of  the  year 
trcd  in  his  mind,  and  as  represented  in  Science 
.  21,  U  so  strikingly  similar  to  a  conception  of 
1,  that  I  am  led  to  present  my  diagram  also. 


my  mind,  is  of  peculiar  form,  and  is  equally  difficult 
to  explain. 


■+■ 


JZeiL 


+ 


M.O 


■Apr. 


-s*" 


.-^ 


Jiit«j 


^Blarlty  seems  very  remarkable  to  me.  I 
^fclaln  the  raison  d'itre  of  the  diagram. 
IpM  most  l>oy8  go  through  about  the  same  al- 
>n»  of  rest  and  work  during  their  earlier  years, 
heit's  explanation  may  apply  here,  and  may 
lonnt  for  the  similarity  of  the  diagrams. 
^Run  of  numbers  wliich  also  forms  itself  in 


-pino 


Jo  iJO  **« 

I  cannot  think  of  any  number  less  than  a  hundred, 
that  does  not  place  itself  immediately  in  its  appropri- 
ate place  in  the  diagram.  Abtiiub  Wt:4SL0W. 

lUlcigh,  N.C.,  Aug.  37. 

The  ginkgo-tree. 

The  paper  on  .Sallsburia  adiantifolia,  illustrating 
the  'phylogeny'  of  the  genus  Ghikgo,  by  Lester  F. 
Ward,  in  Science  for  June  10,  is  one  of  great  interest 
to  botanists.  In  the  Central  Park  we  have  a  group  of 
six  trees  in  close  proximity  to  each  other,  and  which 
bear  fruit  alHinilantly.  The  group  is  composed  of 
three  males  and  three  females,  and  for  the  past  four 
years  have  borne  an  abundance  of  fruit.  I  herewith 
send  you  a  pliologr.iph  of  a  fruitlng-branch,  which 
will  give  an  exact  idea  of  how  it  appears. 

E.  B.  SOUTHWICK, 

Botanut  and  entomologiat. 
Department  of  public  parki, 

Central  I^irk,  Nt'w  York,  Aug.  28. 

An  abnormal  black  bass. 

A  black  bass,  weighing  upwards  of  half  a  pound, 
was  caught  at  Webster  Lake,  Franklin,  N.H.,  Aug. 
L'l.  1S85,  by  Sir.  Charles  Aiken.  The  head  of  this 
fish  presented  a  singular  abnormality,  which  seemed 
worthy  of  a  short  notice. 

The  malformation  was  apparently  restricted  to  the 
forehead  and  upper  jaw.  In  other  respects,  the  fish 
seemed  to  be  normally  developed,  and  in  good  con- 
dilion. 

The  lower  jaw  was  of  proper  size,  and,  when  the 
mouth  closed,  protruded  seven  millimetres  beyond  Ita 

fellow,    expos  i  n  g  

the   tongue   for  i 
length  of  tlirec  mil  .        . 

limetres    from    ita       /       A  ^^^  J 
tip.    This  state  of 

things  gave  the  fish   yO,}l\         wu>-^>^ 
a    very     grotesque      '     ^  ' 

appeara nee,  the 
'  nose'  rising  quite 
abruptly  to  the 
'  forehead '  instead 
of  making  with  It 
the  customary 
straight  line.  The 
teeth  of  the  lower 
jaw  were  entirely 
exposed,  and,  not  meeting  those  of  the  superior 
maxillary,  had  become  very  numerous,  and  nearly 
twice  their  natural  size,  the  exterior  curving  out- 
ward. The  vomerine  teeth,  and  those  of  the  upper 
jaw  which  met  the  tongue,  were  about  normal.  The 
exposed  parts  of  the  month  were  unduly  pigmented; 
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rr.'/ti'/fi  aty/ij*.  that  t!rii<:. 

Ah  inttr'iitir.K  account  of  ih«  lab»jrt  of  the  sur- 
ifcyori,  th*  bardstiipk  they  ba«l  to  endure,  and  of  the 
arixi<:ty  f«:li  for  iht  »af<;ty  of  the  party  while  traven- 
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GERyiSS  CyirERSTTIES  FROM  A  SEW 

poiyT  OF  r/rir. 

>•:>  xsi.-h  b&«  :>e«n  wnR«n  about  the  Genua 
univerjiiies.  —  so  maor  histories  of  sepante 
focDda::on«.  so  many  discussions  of  academic 
merbo'is.  so  mani-  descriptions  of  student-life, 
and  the  lice.  —  that  it  would  seem  hanllv  poi- 
sible  ;o  bring  their  merits  and  their  limitatioDi 
before  the  public  in  anj  fi«sh  aspect.  Yet  a 
recent  writer  has  done  exactlj  this.  He  hu 
studied  the  subject  firom  the  point  of  riev  of 
a  political  economist,  or  more  exactly  of  a 
philosophical  statistician.  Tliat  is  to  say,  bj 
a  Terr  careful  and  orderly  ooi^ariaoo  of  tt> 
recorded  facts  of  different  deoades  and  of  dS 
ferent  parts  of  the  coantiy,  he  bw  ttaoi 
such  light  on  the  icaolti  cf  amtmtdmla^ 
tern  as  he  might  luTe  ttaivim  msasqv' 
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nee  or  taxation.  lie  is  not  one  of 
Btudcnta  who  tliitik  thnt  all  socinl  move- 
can  be  expressed  in  terms  of  nritlime- 
He  is  as  well  aware  as  any  one,  tbat 
dual  forces  are  too  recondite  to  be  meas- 
ly any  enlcuiiis  ;  but  he  knows  the  value 
Jibers  as  well  as  their  inadequacy,  and 
^  used  them  acconlingly  in  the  study  of 
eities  with  a  master's  skill, 
'refer  to  the  recent  work  of  Dr.  J.  Con- 
r  Hnllc,  translated  by  John  Hutchison 
H|QW,  and  introdaced  to  English  read- 


ences,  so  complete  in  its  many-sidedness,  and 
so  helpful  to  those  who  wish  to  know  the  sig- 
nificance and  the  tendencies  of  advanced  edu- 
cation in  the  nineteenth  centurj',  as  that  of  the 
great  economist  of  Ilalle. 

Although  it  is  not  probable  that  the  United 
States  will  ever  have  a  system  of  universities 
exactly  like  that  which  Gennany  has  estab- 
lished, the  German  experience  will  always  be 
of  the  highest  value  to  Americans.  Gur  his- 
torical roots  are  in  England  ;  and  our  highest 
educational  foundations  are  likely,  hereafter  as 
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»iP   SHOHTNO  THB    DISTRIBDTIOfi    OF  CEnMAS    rUtrSIHITref. 


Professor  Br3'ce  of  Oxford.    The  trans- 

rightly  says   of  the   original,  that  it  ia 

uod  by  "  that  thoroughness  for  which 

Bsearch  is  proverbial,"  thus  remind- 

remark  of  Matthew  Arnold's,  that, 

ll  rule,  "  haixUy  any  one  amongst  us, 

French  and  German  well,  would 

Knglish  lK)ok  of  reference  when  he  could 

French  or  German  one."     We  do  not 

that  it  would  be  jwssible  to  produce  in 

Lbiit  Germany  an  educational  memoir 

rtl>y  In   its   facts  and  in  its  infer- 


heretofore,  to  be  developed  according  to  non- 
Gennanic  methods.  Nevertheless  it  would  be 
<le|)Iorable  if  the  leaders  of  progress  in  this 
land  were  indifferent  to  the  wonderful  inllucnce 
which  has  been  exerted  uijon  modern  society 
by  the  systems  of  research,  of  pulilication, 
and  of  instruction,  brought  by  the  Germans  to 
such  a  high  state  of  development.  Founda- 
tions, the  earliest  of  which  came  into  being 
five  hundred  years  ago,  have  shown  new  vigor 
within  the  last  half-century,  and  were  never 
so  well  worth  study  as  now. 
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In  «-v«;ry  imiAjrtarj*  in-titiition  of 'eaixisz  in 
tijiu  '-O'lntry.  then.-  are  scholars  who  have  felt 
lh<.-  Ufueficftnl  fcrfv^cts  of  'ierman  methoJ  :d 
th<^;r  own  iiiU'llC''.'tual  culture,  who  hare  }*en  in- 
ij|jini«i  tj_v  f  iirnnan  (-Dthusia-ni  and  devotion,  who 
havi.'  profit'r'l  iiydfnnsLn  erudition  and  research, 
and  who  ar<;  endeavoring  to  hold  up  to  Amer- 
icans the  ixamjjle  of  German  scliolarship.  To 
all  these  f>t:r<itjn>i  we  particularly  recommend 
the  study  of  iJr.  Conrad's  volume.  It  will  not 
Khow  what  wonderful  contributions  have  been 
HiJide  to  kiiowlclge  during  the  jwst  fifty  years. 
nor  the  effect  of  university  education  ujjon  the 
political  and  religious  condition  of  the  country. 
It  will  introduce  the  reader  neither  to  great 
b'xjks  nor  to  great  men.  But  it  will  reveal  the 
results  of  academic  administration  in  bringing 
together  large  bodies  of  teachers  and  students, 
and  of  hoKIiug  them  by  {jositive  restrictions  and 
rc'iuireinents  to  prolonged  and  systematic  study. 

We  hear  a  great  deal  of  the  freedom  of  aca- 
demic life  in  Germany,  Lehr-freiheit  and  Lem- 
freilieit,  and  cs|)eciallj-  from  those  who  would 
carry  the  cilective  principle  through  all  our 
institutions  of  learning:  but.  in  the  German- 
university  83'stem,  laws  and  regulations,  tradi- 
tional, political,  and  institutional,  are  to  he  met 
with  at  every  turn.  To  begin  with,  the  estab- 
liHhment  of  a  university  dot's  not  depend  upon 
tln!  Itount}'  of  a  millionnaire.  nor  upon  the  reli- 
gious zeal  of  some  ecclesiastical  body.  I'niver- 
sit  ies  are  not  established  to  bring  fame  to  pri- 
vate individuals,  to  give  value  to  corner-lots,  or 
to  niiike  a  local  school  for  boj's  or  girls  apjjear 
to  bcUcr  advantage  because  it  bears  an  aristo- 
<  Tulic  name.  In  this  country,  the  name  uni- 
versity is  not  protected  by  law  or  bj- tradition ; 
and  authority  to  confer  the  rights  and  dignities 
of  academic  degrees  can  be  secured  in  most 
states  more  easily  than  a  charter  for  a  horse- 
railroad  or  a  Itank.  But  in  (Jennany,  since 
the  lirst  founiiation  at  Prague  in  l.')4H.  onlj' 
fi>rly-lwo  univi-rsities  have  been  established ; 
and  of  tlu'se,  sixteen,  for  various  re.isons,  have 
been  given  up,  or  combined  with  other  institu- 
tions. Only  three  new  foundations  have  been 
laid  ill  this  century,  —  at  Berlin,  lionn,  and 
Munich  ;  and  of  these,  the  two  last  were  based 
on  earlier  undertakings.  The  new  universitj' 
at  Strassburg  is,  in  fact,  the  revival  of  an  old 
name.  There  are  to-<lay,  in  so  much  of  O^r- 
many  as  constitutes  the  German  empire,  but 
twenty-one  universities,  —  ten  in  Prussia,  six  in 
South  (Germany,  four  in  the  minor  confederated 
states,  and  one  in  the  Keichslandc ;  but  what 
a  score  they  are ! ' 

<  Th(>  map  which  w«  har*  reproduced  ttwa  tbli  toIodm 
>h,>w>  Ui«lr  (vo(raphlc«l  pMlUon. 


The  restrictions  placed  uix>n  the  establish- 
ment of  universities  are  equalled  by  those 
which  control  their  interior  organization,  their 
distribution  into  faculties,  their  responsibil- 
ity to  the  government,  their  employment  of 
funds,  their  modes  of  instruction.  So  also 
even  the  boasted  freedom  of  students  is  a 
freedom  based  upon  law  which  would  seem 
tyrannical  to  the  American  public.  The  uni- 
versity portals  are  not  open  to  everj-  one. 
Those  who  would  enter  them,  if  belonging  to 
the  country,  must  bring  the  final  certificate 
of  the  gymnasium ;  and  that  cannot  usually  be 
acquireti  without  eight  or  nine  years  of  rigid 
discipline  in  a  school  where  the  studies  are 
obligatory,  and  where  every  hour  of  everr 
week  has  its  appropriate  pre-appointed  task. 
Great  opposition  has  been  made  to  the  admi.^- 
sion  of  students  from  the  real-schools  to  the 
universities,  especiallj'  in  Prussia;  and  the 
controversy,  in  respect  to  the  essentials  of 
a  liberal  education,  is  still  in  progress,  with  a 
tendency,  so  far  as  we  arc  able  to  judge,  to- 
ward the  re-afllrmation  of  the  principles  of 
gymnasium  instruction,  and  the  belief  that  this 
is  the  only  fit  introduction  to  university  priv- 
ileges. 

From  these  general  remarks,  we  proceed  to 
gather  fW)m  the  copious  stores  before  us  wm 
statements  in  detail  which  may  interest  those 
who  have  not  access  to  the  pages  of  Dr. 
Conrad.  Xoteworthj'  fluctuation  has  been  ap- 
parent in  the  attendance  at  German  univer- 
sities. At  the  end  of  the  twenties  (1821-31). 
the  number  of  students  was  extraordinarilr 
large ;  at  the  beginning  of  the  thirties,  there 
was  a  great  and  sudden  decrease ;  in  the  sfv<*- 
ties,  a  powerful  increase ;  and  the  causes  of  this  I 
ebb  and  flow  arc  an  interesting  field  for  trained 
conjecture.  The  drift  of  students  toward 
Berlin,  Leipsic,  and  Munich  is  remarkable, 
these  three  universities  having  forty-two  [^t 
cent  during  the  last  semester  which  was  under 
review.  There  has  been  an  increase  in  the 
number  of  foreigners  in  attendance,  but  the 
imjwrtance  of  this  element  has  relatively 
decreased  during  the  last  twenty  years.  !•> 
1880  there  were  a  hundred  and  seventy-three 
students  enrolled  from  the  United  States,— 
mostly  devoted  to  the  philosophical  faculty. 
The  '  migrations  '  of  German  students  are  a 
very  interesting  subject  of  investigation.  Jus' 
now  north  Germans  go  to  the  south,  much 
more  than  south  Germans  go  to  the  north.  ] 
"  It  is  the  fine  scenery,  the  mild  climate,  tlie  J 
geniality  of  south  Grermany,"  which  ppor 
attractive.    ^'  Tiw  dMrfm  to  wtadj  at  s  )' 
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'give  Leipsic  its  nclvnntages.  An  attempt 
de  to  discover  the  social  position  of  the 
rs  of  studenta,  but  without  much  result, 
>t  in  respect  to  Halle,  the  author's  own 
|e.  His  conclusion  is,  that  it  is  "the 
m  for  people  who  have  had  a  university 
Uion "  to  give  their  sons  like  advan- 
i;  and,  when  an  unusual  increase  in  at- 
ince  is  apparent,  it  is  due  to  a  recruiting 

the  families  of  subordinate  oHieials,  ele- 
nry  teachers,  etc. :  though  it  is  also  ol>- 

Ihat  i>eoplc  in  the  higher  walks  of  busi- 
send  more   students   to   the   universities 
iJinn  fonnerly. 
!  pass  by  what  is  said  in  respect  to  the 

faculties,  in  order  to  give  such  space  as 
in  command  to  the  philosophical  faculty, 
t)ix)rtance  of  whicli  has  increased  actuallj' 
elativoly.  The  time  is  almost  within  the 
»ry  of  our   older    contcmiwraries   when 

student  belonged  to  one  of  the  three 
ies  of  law,  me<licine,  or  theology  ;  and  if 
k)  followed  lecture^  in  the  philosophical 
tiucnt.  it  was  as  supplementary-  or  pre- 
iry  to  his  professional  course.  All  this 
(T  very  diU'erent,  in  consequence  of  the 
jons  imjMjrtanee  which  science  has  gained 
I  whole  development  of  our  culture.  In 
years  the  number  of  students  of  science 
icrcased  tenfold :  the  students  of  philos- 

and  history  have  not  yet  been  triple*!, 
ven  they  have  increased  faster  than  the 
nts  of  medicine.  This  faculty  also  shows 
rgest  increase  in  the  number  of  teachers, 
tX  at  present  more  than  half  the  entire 
iog-body  at  all  the  universities  belong 
!  philosophical  group.  The  new  foiinda- 
nre  e»iH;('ially  for  comparative  philology, 
rt»  languages,  archeology,  Egyptology, 
nphy,  agriculture,  etc.  The  professor- 
of  history  have  been  increased  with  refer- 
to  better  instruction  in  modern  history. 
rcisiDg-classes,'  seminaries,  private  train- 
ibools,  are  coming  more  and  more  into 
!,  as  complementary  to  the  ordinary  lec- 
"  We  .admit  to  the  teach) ng-otBee  only 
if  proved  abilit3*  and  capacity  to  promote 
ng.  This  is  the  sole  test. ' '  Some  would 
think  that  •'  too  little  weight  is  attached 
irer  of  communicating,  and  that  too  ex- 
^hgard  is  hiul  to  literary  activity." 
^Kho  would  see  with  what  painstaking 
iey  the  statistics  which    underlie   these 

fhave  been  brought  together,  must 
volume  itself.     SVe  have   only  en- 
to    arrest    attention   to   the   many 
live     lessons    with    which     the     work 


THE  CHANGE  IN  THE  CHEAT  NEBULA 
IN  ANDROMEDA. 

Tjik  remarkable  change  in  the  great  An- 
dromeda nebula,  discovered  by  Dr.  Hartwig, 
the  news  of  which  has  just  been  received 
by  cable,  is  an  event  of  capital  importance  to 
astronomy.  It  will  be  a  disappointment  if  it 
should  fail  to  atlbnl  substantial  aid  in  direct- 
ing conjecture,  and  narrowing  the  field  of  hy- 
pothesis,  as  to  the  construction  of  the  sidereal 
universe ;  a  problem  in  regard  to  which  our 
present  knowledge  is  so  defective,  that  the 
imagination  has  hitherto  wandered,  guideless, 
in  a  vague  region  of  speculation. 

The  sudden  appearance  of  a  star  of  about 
the  eighth  magnitude,  in  the  middle  of  this 
well-known  object,  is  a  phenomenon  which,  al- 
though extraordinary,  is  not  unique  in  astro- 
nomical history.  An  exact  counterpart  seems 
to  ha  furnish>'d  by  the  star,  which,  in  May, 
1859,  suddenly  shone  out  in  the  nebula  or 
cluster  80  Jlessier.  The  analogy  is  so  strik- 
ing, that  it  is  worth  while  to  recount  the  various 
features  presented. 

The  object  80  Messier,  or  4,173  of  Sir  J. 
Herschel's  general  catalogue,  was  described 
b\-  its  discoverer  in  1763  as  a  '■nebuleuse  aana 
itoiles.'  Sir  W.  Herschel  characterized  it, 
however,  as  the  richest  and  most  condensed 
cluster  in  the  heavens.  Other  observers,  in- 
cluding Sir  J.  Herschel,  Argelander,  d'Arrest, 
and  Pogson,  have  alwajs  descrihed  it  as  cora- 
etary  or  nebulous.  In  ordinary  telescopes, 
and  with  moderate  powers,  it  is  certainly  irre- 
solvable. I  am  very  familiar  with  its  aspect 
in  the  six  atid  one-fourth  inch  Clacey  refractor 
in  the  west  dome  of  the  Harvard  observator}-, 
having  had  occasion  to  examine  it,  and  the 
surroutuling  region,  a  great  many  times  in 
observing  the  variable  stars  R,  S,  and  T  .Scor- 
pii.  I  have  always  seen  it  as  a  beautiful, 
bright,  circular,  nebulous  mass,  running  up 
towards  the  centre  into  a  strong  condensation 
of  light. 

It  was  nearly  in  the  middle  of  this  nebula, 
that  Auwers,  at  Kiinigsberg,  found,  on  May 
il,  185',l,  a  bright  star,  which,  on  many 
previous  occasions,  the  last  only  three  days 
previous,  had  certainly  not  been  visible.  He 
estimated  it  as  7th  uuigiiitude,  and  Luther  as 
ll.y.  On  JMay  25  it  li.id  become  sensihly  faint- 
er. It  was  independently  discovered  by  I'og- 
son,  in  England,  on  May  28,  when,  on  looking 
for  the  neighboring  known  variable  stars,  he 
was  startled  to  find  in  the  nebula  itself  a  star 
of  the  7.G  magnitude.  He  is  certain  that  on 
May  9,  his  hist  previous  examination  of  the 
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region,  the  nebula  had  presented  its  usual  ap- 
pearance, and  that  liere  was  nothing  stellar 
about  it.  By  June  10  the  star  had  vanished ; 
but  the  cluster  seemed  to  shine  with  unusual 
brilliancy,  and  a  marked  ceutral  condensation. 
Since  that  time  the  objoct  has  been  closely 
watched  by  Schmidt  at  Athens,  who  examined 
it  at  least  one  thousand  times  between  18G1 
and  1877;  but  the  star  has  never  been  seen. 
SiKJctroscopically  obser^•cd  hy  Col.  John  Iler- 
schel,  on  April  13,  18(i8,  the  nebula  exhibited 
a  continuous  spectrum. 

The  only  other  similar  case  that  I  am  aware 
of,  is  the  variable  R  Monocerotis  discovered 
by  Schmidt  in  1861.  It  is  situated  in  the 
Rontherlj-  end  of  a  faint  cometary  nebula. 
The  phenomena  presented  arc,  however,  much 
less  stiikiug,  more  resembling  those  of  an 
ordinary  variable  star.  Schmidt  has  seen  it  as 
bright  as  10th  magnitude.  I  have  never  found 
it  brighter  than  the  12th  ;  and  c>rdinarily  it  is 
invisible,  or  very  near  the  limit  of  visibility 
(which  I  arbitraril}'  assume  to  be  13th  mag- 
nitude) of  the  six  and  one-fourth  inch  Clacey 
refractor. 

The  ftiture  developments  in  regard  to  the 
new  star  in  the  Andromeda  nebula  will  be  fol- 
lowed by  astronomers  with  the  greatest  interest. 
This  event,  too,  should  draw  attention  to  a 
subject  of  observation  which  has  been  entirely 
neglected.  Hitherto,  the  question  of  nebular 
variation  has  been  conflnc<l  almost  entirel}'  to 
examination  of  evidence  of  fluctuation  in  the 
apparent  brilliancy  of  the  nebulous  appeaiv 
auce  itself.  But  the  i)eculiarities  in  telescopes 
and  observers,  and  variations  in  personal, 
atmospheric,  and  other  conditions,  render  it 
very  difllcult  to  decide  uiK>n  such  evidence. 
Consecjuently,  while  there  are  one  or  two 
nebulae  in  which,  perhaps,  a  change  appears 
somewhat  probable,  tiie  subject  is  surrounded 
witii  uncertaintj-  and  difficulty.  A  more  prom- 
ising field,  however,  is  opened  in  the  exami- 
nation of  known  nebulae  to  detect  the  exist- 
ence, and  estimate  the  brightness,  of  stellar 
nuclei ;  since  we  have  satisfactory  means  of 
comparison  and  measurement  of  this  kind. 
Fortunately,  this  is  a  kind  of  observation 
which  needs  for  its  proper  prosecution  only 
an  ordinary  telescope.  In  the  investigation 
of  the  variable  stars,  Argclander's  method  of 
observation  has  proved,  in  precision,  con- 
venience, and  fVuitfulness,  superior  to  any 
photometric  apparatus  yet  devised.  A  new 
application  of  it  is  here  suggested,  which,  it  is 
hoped,  will  give  employment  to  some  of  the 
idle  telescopes  in  the  hands  of  amateurs. 

CambrMgo,  Sept.  T.  S.   C.   ClIANDLER,  Jun. 


THE  ASSOCIATION  OF  OFFICIAL  AGRI- 
CULTURAL CHEMISTS. 

The  second  meeting  of  this  association  wu  held 
In  Wasbinficton,  Sept  1-2.  In  the  absence  of  tk 
President,  Prof.  S.  W.  Johnson  of  New  HaTen,  Dr. 
H.  C.  White  of  Georgia  presided.  Delegates  wereprej- 
eut  from  most  of  the  states  exercising  control  or 
inspection  of  fertilizers.  A  number  of  other  cliemitts 
interested  in  agricultural  analysis,  but  not  occupying 
official  positions,  were  present,  and  took  part  iu  the 
proceedings. 

Commissioner  Colman,  in  an  Introductory  addreis, 
spoke  of  the  importance  of  securing  uniformity  ot 
action  among  chemists,  not  only  In  the  analysis  of  fer- 
tilizers, but  also  In  all  analytical  processes  pertaining 
to  agricultural  chemistry.  He  referred  to  the  iuipfr 
tus  which  scientific  agriculture  bad  received  from  the 
labors  of  Liebig  and  his  successors.  He  belieT«it 
that  all  experimental  agricultural  work  should  be  »(• 
companied  by  careful  chemical  control,  without  which 
its  full  value  could  not  be  secured.  He  thought  that 
the  general  government  ought  to  co-operate  with  the 
state  govenunents  in  passing  the  most  striugent  Ut> 
against  the  adulteration  of  foods.  Continuing,  he 
said,  "  In  so  simple  a  matter  as  the  adulteration  of 
milk,  it  would  be  bard  to  secure  a  conviction  in  > 
court  of  justice  for  any  person  practising  It,  becauK 
of  the  absence  of  any  official  standard  by  meant  of 
which  the  extent  of  the  adulteration  could  be  mew- 
ured.  It  should  be  the  object  of  the  chemical  control 
of  agriculture,  not  only  that  abundant  crops  should 
be  produced,  but  also  to  see  that  the  producu  of  the 
fields  should  be  delivered  to  consumers  free  of  any 
cheap  or  deleterious  adulteration.  The  frauds  thai 
are  practised  upon  the  public  In  adding  cheap,  ud 
frequently  harmful,  Ingredients  to  the  food  we  eat, 
ought  to  be  exposed  In  no  uncertain  way.  To  luch 
an  extent  is  the  adulteration  of  butter,  and  the  man- 
ufacture of  a  counterfeit  article,  carried  on,  that  the 
great  dairy  interests  of  our  nation  are  now  almolt 
prostrate.  Many  an  honest  producer  has  become 
bankrupt  In  trying  to  keep  up  with  his  unscrupuloos 
competitor.'' 

After  the  commiuloner's  address,  Mr.  E.  H.  Jen- 
kins, chairman  of  the  committee  on  the  method  of 
estimating  phosphoric  acid,  reported  the  results  of 
the  labors  of  the  committee  during  the  past  year. 
He  gave  first  a  review  of  all  the  new  processes  whidi 
have  been  suggested  for  determining  phosphoric 
acid.  Samples  of  various  kinds  of  phosphates  hail 
been  sent  out  to  the  different  members  of  the  atsoci- 
ation  in  sealed  packages,  and  the  results  of  the  analy- 
ses had  been  received  and  tabulated.  In  general,  the 
agreement  of  the  analyses  was  very  satisfactory,  es- 
pecially in  the  amount  of  total  phosphoric  acid  esti- 
mated. In  the  so-called  reverted  phosphoric  acid,  or 
phosphate  soluble  In  solution  of  citrate  of  ammonia, 
the  agreement  was  not  so  perfect.  Nevertheless,  the 
deviations  from  the  mean  were  not  any  greater  than 
could  be  expected  from  the  nature  of  the  material 
analyzed,  and  the  difflcnlty  of  •eeurlng  perfectly  nni* 
form  resiilta  with  the  reagent  employed.    The  ( 
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e  tuggealei  a  few  unimportant  changes  In  the 
yd  adopted  last  year  at  Philadelphia,  and  which 
oeu  practUe<l  by  tbe  members  uf  the  a«tioctatlou 
such  siirce«s  during  the  past  year. 

II.  W.  Wiley  presented  the  report  of  the  com- 
e  oo  the  metliod  of  estimating  poUub.  The 
^b  of  the  report  was  devoted  to  a  review  of  all 
Hpcnt  methods  of  estimating  pot&Mi  which 
wen   proposed  during  the  last  twenty  years. 

a  discussion  of  the  merits  of  the  various  meth- 
xamlned,  the  committee  decided  that  none  of 

was  superior  to  the  method  adopted  by  Uie 
iation  at  its  Philadelphia  meeting.  They  rec- 
inded.  therefore,  that  with  certain  slight  mod- 
lOas,  consisting  more  especially  of  the  insertion 

•  details  of  the  manipulation,  the  Philadelphia 
pd  sliould  be  continueil.  The  only  important 
pee  which  were  introduced  were  in  directing  the 
Dent  of  the  sample  with  hot  water,  for  tbe  ex- 

of  tbe  potash,  instead  of  water  acidulated 
i^hloric  acid;  in  tbe  addition  of  a  small 
oxalic  acid  to  facilitate  the  conversion 
into  carbonates;  in  the  recommendation 
uidon  the  washing  out  of  the  double  chloride  by 
t»lvr  .after  its  first  weighing,  a  process  which, 
perience.  had  been  found  to  be  unnecessary;  and 
:ommending  the  continuance  of  the  factor  30.56 
e  conversion  of  K,PlClr,  to  KCl  instead  of  tbe 
^0.67.  which  would  tie  the  proper  one  if  the 
Hbigbt  of  platinum,  as  determined  by  Seubert, 
^orrect  one.  Tbe  committee,  in  making  tbia 
intendation,  did  not  wish  to  be  consiilered  as  in 
■■eriliclsing  the  accuracy  of  Seubert's  work. 
HnC.  Clarke  stated,  that,  in  his  opinion,  !()■'> 
Mned  much  more  nearly  the  atomic  weight  of 
mm  than  107,  and  that,  therefore,  the  larger  of 
ro  factors  given  above  would  be  tbe  more  correct 
jr  computing  tbe  amount  of  potassium  chloride 
the  double  plallnic  chloride.  The  report  of  the 
llttee  was  adopted  for  the  guidance  of  analysts 
g  the  coming  year. 

F.  H.  Uladdiug  read  a  paper  on  a  new  method 
Imating  putaah,  which  was  ordered  printed  with 
roeeedings. 

P.  E.  Chazai  presented  the  report  of  the  com- 
e  on  determination  of  nitrogen.  He  stated  that 
>mmiltrc  was  quite  dissatisfied  with  the  results 
!tr  work,  and  hoi>ed  that  the  association,  without 
K  any  action  whatever,  would  refer  the  whole 
V  to  another  committer-,  to  be  presented  at  the 
annual  meeting.  The  recommendation  was 
ed. 

•  following  oflScers  were  elected  for  the  coming 
Pre-5ident.   H.  W.  Wiley,  Washington,  D.C.; 

iresideut,  C.  W.  Dabney,  Raleigh,  N.C. ;  secre- 
ind  treasurer,  Clifford  Richardson,  Washington, 

i  following  committees  were  abo  appointed: 
itive  committee  in  addition  to  tbe  above  ofQ- 
—  H.  A.  Huston  of  Indiana,  and  W.  J.  Gas- 
jVirglnia.  On  phosphoric  acid :  H.C.White 
E.  H.  Jenkins  of  Connecticut,  W.  C. 
I  Louisiana.     On  nitrogen:  P.  £.  Chazai  of 


South  Carolina,  J.  A.  Myers  of  Mississippi,  W.  E. 
Moses  of  Tennessee.  On  potash:  W.  J.  Gascoyne 
of  Virginia,  Clififord  Ricliardsou  of  Washington, 
N.  W.  Lord  of  Ohio. 

The  convention  discussed  the  proposition  of  en- 
larging the  scope  of  the  association,  and  it  was  tbe 
unanimous  opinion  of  all  present  that  this  should  be 
done  in  harmony  with  recommendations  made  in  the 
address  of  the  commissioner.  The  association  then 
adjourned  to  meet  in  Washington  at  the  call  of  the 
executive  committee  In  September,  1S80. 


THE  HISTORICAL  ASSOCIATION  AT 
SARATOGA. 

Of  the  three  Imndred  memtiers  of  the  association, 
about  fifty  attended  the  recent  meeting  (Sept.  S-IU). 
Id  addition  to  those  who  played  a  more  or  less  prom- 
inent part  in  Its  organization  lost  year  ( 6'cienee,  Xo. 
86),  there  were  present  at  one  or  more  sessions.  Gold- 
win  Smith,  Gen.  Cullum,  Washington  Gladden, Henry 
Adams,  Henry  C.  Adams,  Eugene  Schuyler,  Rufus 
King,  Professors  Gurney,  Andrews,  James,  and  Co- 
man,  Nathaniel  Paine,  S.  S.  Green,  E.  M.  Barton, 
and  Mrs.  Lamb.  The  old  ofUcers  were  re-elected 
with  the  exception  of  George  Bancroft,  who  took 
the  place  of  Andrew  1).  White  as  president  for  the 
next  meeting,  and  Professors  Franklin  B.  Dexter  and 
W.  F.  Allen,  who  succeeded  to  the  places  on  the 
council  left  vacant  by  the  retirement  of  Professors 
Tyler  and  Enierion.  The  finances  of  the  association 
are  in  a  fhiurisliing  condition,  there  being  over  a 
thousand  dollars  in  tbe  treasury  at  the  close  of  the 
first  year.  The  council  elected  the  German  historian 
Ranke,  the  first,  and,  for  the  present  at  least,  its  only 
honuniry  member. 

Tbe  papers  presented  were  mainly  upon  subjects 
connected  with  American  history;  and  it  is  greatly  to 
be  desired,  that  the  scope  of  the  association's  work 
should  be  enlarged,  and  that  more  essays  should  be 
presented  dealing  with  European  history.  Apart 
from  this,  the  most  noticeable  feature  of  the  meet- 
ing was  the  great  desire  shown  by  the  members  to 
gather  in  small  groups,  and  exchange  Ideas.  Tills 
deserves  encouragement;  and  it  Is  hoped,  that,  at  the 
next  meeting,  less  time  will  lie  given  to  the  reading 
of  papers,  and  more  opportunity  be  afforded  for  social 
intercourse. 

President  A.  D.  Wliite  opened  the  first  session  with 
some  comments,  or  a  syllabus  of  an  essay  on  tbe  InQu- 
ence  of  American  ideas  upon  the  French  revolution. 
He  was  followed  by  Professor  Goldwin  Smith  of 
Toronto,  who  endeavored  to  show  by  the  history  of 
Canada  that  the  American  revolution  was  a  mistake, 
.ind  that  a  peaceful  separation,  which  time  would  have 
brought,  would  have  been  better.  These  two  papers 
occupied  the  morning  seasion.  In  the  evening,  Jeffrey 
R.  Brackett,  a  graduate  of  Harvard,  presented  a 
report  on  certain  studies  of  the  Institution  of  negro 
slavery,  which  he  is  now  making  at  Johns  Hopkins. 
He  especially  advocated  the  study  of  the  blacks  aa  a 
race,  and  laid  particular  stress  upon  the  danger  of 
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relying  too  Implicitly  upon  the  statute-books  for  data; 
as  the  mcro  fact  of  a  law  beiug  among  the  statutes 
of  a  particular  slate  is  of  little  importance  unleM 
one  knows  whether  the  law  was  executed  or  not. 

Mr.  Justin  Winsor  then  referred  to  an  Italian  porto- 
lano  of  the  sixti'enth  century,  which  had  recently  been 
acrjuired  by  the  Carter-Brown  library  of  Providence, 
as  probably  the  only  specimen  of  an  early  sea-atlas 
now  preserved  in  an  American  library.  It  has  five 
maps  showing  the  American  continent,  two  of  which 
illustrate  the  theory  which  made  Vorth  America  and 
Asia  identical.  The  atlas  resembles  what  is  known 
as  the  Charles  V.  portolauo.  and  is  also  like  another 
now  in  the  Riccordiana  in  Florence.  The  dates  of 
these,  as  understood,  led  Mr.  Winsor  to  place  this 
new  specimen  somewhere  between  1540  and  1550; 
and  the  condition  of  geographical  knowledge  shown  in 
it  comports  with  such  a  supposition,  a  due  allowance 
for  the  errors  and  limltationa  always  found  in  charts 
of  so  early  a  date  being  made.  After,  Mr.  U.  Tuttle 
of  Cornell  presented  a  long  bibliography  of  materials 
for  the  history  of  the  reign  of  Frederick  the  Great  of 
Prussia,  which  have  appeared  since  Carlyle  wrote, 
and  which  may  be  consi(lere<l  as  justifying  a  new  life 
of  that  potent.ite.  Professor  Ephraim  Emerton,  in  a 
ton-minulo  report  on  the  value  of  Janssen's  History 
of  the  Gorman  people  during  the  reformation  period, 
aroused  considerable  interest.  President  Whito 
agreed  with  Or.  Emerton  as  to  the  deceptive  mellf 
ods  of  presentation  adopted  by  Janssen,  and  com- 
pared it  to  a  history  of  the  late  civil  war,  in  which 
the  main  accent  should  bo  laid  upon  a  few  over-fer- 
vid utterances  of  Garrison,  Phillips,  and  Pillsbury; 
upon  Mr.  Seward's  false  prophecies,  Mr,  Lincoln's 
story-telling,  the  personal  habits  of  some  union  gen- 
erals, and  the  like.  Prof.  E.  B.  Andrews,  whilo  agree- 
ing with  the  previous  speaker^),  saiil  that  such  books 
were  useful  as  throwing  a  side-light  upon  the  real 
clutracler  of  the  reformers  and  the  reformation.  In 
concluding,  he  warned  all  students  who  read  Germoa 
books,  or  who  go  to  Oenniiny  to  study,  to  beware  of 
the  dogmatic  tone  of  many  German  historians.  Pro- 
fessor Goldwin  Smith  also  contributed  to  the  discus- 
sion. 

The  next  morning  the  Rev.  Dr.  M.  C.  Tyler  read  an 
abstract  of  a  paper  by  the  bishop  of  Missouri  on  '  The 
Louisiana  purchase,  and  its  influence  upon  tlie  Amer- 
ican system.'  The  abstract  showed  that  the  paper 
was  one  of  great  value;  but  as  Mr.  Henry  Adams 
remarked,  the  subject  was  one  that  could  be  prop- 
erly treated  only  in  volumes,  and  not  in  a  singlo 
essay,  even  so  complete  as  the  one  just  presented. 
He  thought,  however,  that  more  stress  should  have 
been  laid  on  the  fact  that  the  acquisition  of  Louisi- 
ana, by  an  extreme  use  of  the  treaty-making  power, 
did,  in  fact,  create  a  new  union  upon  a  broader  basis 
than  the  original  union  as  dcBned  by  the  constitu- 
tion of  1787.  JuJgo  Douglas  Campbell  and  Mr.  Rufus 
King  followed  in  the  discussion. 

Mr.  John  Addison  Porter  then  read  an  abstract  of 
an  essay,  which  will  appear  shortly  in  the  Joiins 
Hopkins'  series,  on  the  origin  and  administration  of 
the  city  of  Washington.    Particular  attention  was 


paid  to  a  critical  analysis  of  the  'S^ 

He  added  that  the  federal  city  and  disii.-.      

present  names  to  the  comraisaioaers  who  served  wllk 
Washington  in  ]>laniiiiig  the  city. 

The  evening  session  was  opened  with  a  discimioii 
of  the  problem  of  municipal  government,  until  ](i. 
Schuyler  declared,  that,  in  his  opinion,  such  dlKio- 
slons  wore  hardly  within  the  province  of  an  historial 
association.  This  was  followed  by  a  number  of  re- 
port*; and  then  Mr.  Irving  Elting  of  Poughkeep**, 
the  (Irst  announceil  speaker  of  the  evening,  r«ul  t 
well-written  abstract  of  a  paper  on  the  Dutch-Tilisi;* 
communities  of  the  Hudson  River,  which  be  thou^lil 
exhibited,  during  colonial  times,  many  of  the  |M«alI- 
arlties  of  the  primitive  German  mark.  The  towni 
of  Hurley  and  New  Paltz  were  instanced  as  rrplcil 
communities.      In  the  former,    the   r  "it 

wore  divided  so  as  to  give  mere  reside  '  m 

free-liolders,  a  share  in  the  allotment:  ■>>» 

Paltz,  the  ancient  institution  of   the  '  n' 

survived  even  into  the  present  eciiliiry.  Tlr 
der  of  this  session  was  occupied  with  n  ' 
of  the  origin  of  vlie,  bowery,  and  1;: 
The  latter,  Mr.  Elting  said,  meant  sini] 
By  this  time  it  was  so  late  that  the  .< 
joumed,  after  having  disposed  of  but  • 
the  programme  aa  announced  on  the  puiiieriu 

The  next  morning  Dr.  Josiah  !<<>?<•«•  irxvf?  \\tp  »u^ 
stance  of  a  chapter  from  his  forthc. 
Iforida.     He  demonstrated  by  doe 
been  discovered  by  Mr.  H.  U.  Baucru: 
that  the  original  purpose  of  our  govet 
get  California  from  Mexico  through  pe;i 
and  by  the  act  of  its  inhabitants.     To 
operations  of  Captain  Fremont  were  in 
tlon ;  although  the  speaker  did  not  in   : 
dortake  to  criticise  Captain  Fremont's  act-,  uur  I 
plain  them.    After  some  remarks  \<\  Mr.  Vf.  A. 
ry,  on  the  influence  which  the  acta  of  tin- 
Hudson-bay  company  may  have  had  <  • 
ment  in  its  dealings  with  the  Califoriii 
Jameson  of  Johns  Hopkins  read  a  )i:i| 
the  more  careful  study  of  theconstiluti": 
c&i  history  of  the  several  states.   Dr.  K.  <  !i  u  n.r 
lowed  with  a  few  suggestions  as  to  tli- 
study  of  the  historical  geography  of  th-'  m- 

ptised  within  the  present  limits  of  thi-  '  >  «i 

Our  rejxirter  was  not  present  at  tli-  '•• 

sion,  but,  through  the  kindness  of  Mr.  i..  .--enuvifr,  * 
able  to  give  a  brief  account  of  the  latt^Ks  paiieraa 
'  Materials  for  American  history  in  foreign  » 
chives.'  It  seems  that  the  increased  study  of  origltiil 
documents  during  the  last  fifty  years  has  led  to  gmt 
reforms  in  the  management  of  the  Euro(i«<a(i  tlate- 
paper  offices,  which  arc  now  well  arranged,  and  ealOj 
accessible  to  students.  Various  nations,  espedsllf 
England  and  Franco,  have  filled  in  the  gaps  in  tli«lr 
own  collections  by  copies  from  papers  preserved  el"t- 
where.  The  reverse  of  all  this  Mr.  Schuyler  de- 
clared to  be  true  of  our  owu  slate  department,  which 
has  the  distinction  of  keeping  its  archives  lets  »ec«*- 
Bible  than  those  of  any  European  nation,  — an  uuw 
tlon  which  was  borne  out  by  Dr.  Royce's  relatioD  of 
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l)eriencc  wbile  searching  for  the  well-known 
In  despatch.'  In  closing,  Mr.  Schuyler  dc- 
I  that  \t  the  papers  now  unpublished,  and  hld- 
)TO  the  world  ill  these  great  foreiyri  store-houses, 
printed,  the  history  of  the  American  revo- 
I  and  of  the  early  years  of  our  country,  would 
|>beentlrely  re-written.  lie  aske<1  the  associa- 
petition  the  government  to  catiUogue  all  papers 
ble  In  foreifni  countries,  and  to  transcribe  and 
hose  that  are  of  importance. 


PUPPET-SHOWS  IN  JAVA. 

Jaranesc  take  great  delight  in  theatrical  per- 
JCC9.    One  form  of  these  is  lln-  Wajang,  or  pan- 


stage  properties,  and  a  jar  in  which  Incense  is  buniod 
beiore  the  performance,  and  a  copper  basin  to  receive 
offerings  to  the  splHis  (which  consist  of  foo<l,  of 
whicli  it  is  thought  the  spirits  eat  the  imm»terial 
part,  although  in  fact  the  Dalang  or  one  of  the  mu- 
sicians takes  it  hoine|. 

The  puppets  are  about  I  wo  feet  high,  and  are  made 
of  very  tliick  buffalo-leather,  or  carved  from  wood, 
painted  all  sorts  of  colors,  and  sometimes  gilded  or 
silvered,  those  highly  ornamented  representing  peo- 
ple of  ranlv.  Their  forms  are  hideous,  and  have 
nothing  human  about  them.  The  arms,  whicli  are 
movable  by  little  rods  attached  to  the  extremities, 
and  liands,  are  very  long  and  narrow;  the  face  Is 
pointed,  and  resembles  the  beak  of  a  bird  (some, 
however,  are  round,  and  docoraled  with  a  huge  nose 


-r> 


lUUilKU   TUS  lit-ENIS  AT  Jt   ri^PBT-SBOW   IN   JAVA. 


rhere  the  actors  are  represented  by  puppets 
raan  called  the  Dalang,  who  recites  all 
For  the  performances  a  curtain  is  erected, 
lieb  the  shadows  of  the  pupi^ets  are  thrown. 

Km  are  placed  on  one  side  of  this  curtain, 
g  on  tlie  other.  At  his  right  sit  the 
in<l  at  Ills  left  the  young  people.  By  this  iir- 
Mal,  only  the  men  sec  the  puppets  directly: 
«*<!  only  the  shadows.  Behind  the  Da- 
Brcbestrn;  and  around  him  are  scattered  his 
Tnui>lmt«tt  trxnn  La  nntttrt. 


and  teeth) ;  the  eyes  are  either  narrow  and  long,  or 
large  and  round  ;  and  some  have  an  enormous  stom- 
ach, while  others  .ire  hump-backed.  These  forms 
explain  themselves;  for  they  can  only  represent  con- 
ventional types  well  known  to  the  people,  whose 
characteristics  are  exaggerated  in  order  the  easier  to 
be  recognized. 

The  origin  of  the  puppets,  according  to  the  Java- 
nese, is  as  follows  :  One  morning,  while  a  woman 
was  engaged  in  washing  her  rice,  she  saw  the  trunk 
of  a  tree  floating  toward  ber.    She  tried  to  push  It 
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off:  liut,  in  spite  of  her  efforls,  it  kept  coming  back. 
Finally  slie  drew  it  to  the  bank.  Three  days  after- 
ward she  liitd  a  vision,  in  wlilch  she  heard  a  human 
voice  complaining,  and  demanding  to  be  released 
from  the  trunk  of  a  tree  in  whicli  it  wa'i  enclosed. 
The  woman  told  Iter  husbaml  of  her  dream,  and 
they  concluded  that  the  dream  must  refer  to  the  tree 
which  the  woman  had  drawn  to  the  bank.  They 
)>rought  it  to  tlie  house,  and  cut  it  open,  ami  found 
within  a  puppet  similar  to  that  of  the  Wajaiig  Kali- 
tlk,  which  lliey  named  Kjai  Gandroung.  Several 
days  after,  in  a  dream,  the  woman  again  heard  a  voice 
saying,  "  I  am  the  wife  of  Kjai  Oandroung,  and  I 
desire  passionately  to  be  re-united  to  him."  The 
woman  asked  her  where  she  was,  and  was  told  that 
she  was  enclosed  in  one  of  the  two  trees  before  the 
house.  On  cutting  o£f  a  branch  of  one  of  the  trees, 
a  very  pretty  puppet  of  tlie  Wajang  Kalitik  was 
found.  It  was  placed  beside  tlie  other,  and  given  the 
name  of  Njai  Gandrnung.  The  man  put  them  into 
a  box,  and  then  made  a  number  of  similar  puppets 
after  these  two  models.  This  box  descended  from 
father  to  son,  and  is  at  present  in  the  possession  of  a 
Dalang  of  Pagoung,  regent  of  Kediri.  The  two  pup- 
pels  arc  said  to  l)e  in  the  same  state  a<<  when  found, 
mid  many  poor  people  come  to  make  them  offerings 
in  order  to  obtain  the  fuiniment  of  their  wishes. 
When  an  extraordinary  representation  is  desired, 
D.ilang  of  Pagoung  is  invited  to  come  with  his  chest 
containing  the  puppets. 

Besides  the  perfonnances  where  puppets  only  are 
on  the  stage,  there  is  another  kind  of  VVajang  where 
the  parts  are  taken  almost  altogether  by  women.  It 
is  called  the  Wajaug  Wong,  or  Kingglt  Tijang;  and 
the  actors  are  dresseil  and  painted  to  resemble  the 
persons  whom  they  are  meant  to  represent.  But 
they  do  not  speak:  the  Dalang  always  recites  their 
parts,  while  they  only  daticc  and  sing. 


THE  RECENT  TORNADOES. 

Trb  recent  tornadoes,  which  the  newspapers  still 
persist  in  calling  '  cyclones,'  in  Pennsylvania  and  ad- 
jacent states,  seem  to  have  liad  all  the  peculiarities  of 
the  typical  storms  of  the  west.  The  whirling  funnel, 
or  conical  cloud,  and  tlic  excessive  destruction  that 
accompanies  its  rapid  p.issage  along  a  narrow  path, 
are  clearly  made  out:  the  occurrence  of  several  whirls 
near  one  another  in  Boath-eastern  Pennsylvania  on 
the  afternoon  of  Aug.  3  is  equally  characteristic  of 
this  class  of  storms.  The  tornado  in  Philadelphia 
was  well  developed  ;  and,  by  reason  of  passing  over  a 
thickly  populated  district,  it  proved  especially  destruc- 
tive. A  letter  from  Mr.  S.  E.  Paschall  of  the  Bucks 
county  (Penn. )  /ntcU/yeiicer,  describes  the  passage  of 
three  tornadoes  in  his  neighborhood  on  the  same  day, 
one  of  which  he  regards  its  a  continuation  of  the 
Philadelphia  etonn:  when  it  reached  the  town  of 
Churchville,  it  wrecked  nineteen  large  and  twenty- 
eight  small  buildings;  it  struck  a  cemetery,  and  scat- 
tered the  tombstones,  and  even  tore  the  bark  from 
trees.     It^  course  was  a  little  eattof  north:  the  other 


two  storms  travelled  north  3o°  east.  It  is  with  t«gr« 
that  one  notes  tlie  absejice  of  discriminate  ijl)^^^- 
tlon  concerning  the  immediate  mrclianisni  ol  ibt 
toniado  among  the  many  newspaper  columns  gimn 
to  the  description  of  its  general  :ip|>earanc<>  and  ll^ 
structive  action.  Few  observers  who  speak  o(  tu* 
rotation  of  the  conical  cloud  mention  the  dirvclivn 
of  its  turning:  no  one  seems  to  have  watched  the 
downward  extension  of  the  cloud  sharjdy  enough lo 
say  whether  its  'plunging'  towani  the  grounil  wi 
real  or  apparent,  although  it  is  probable  thai  this  im- 
portant ix)int  might  lie  directly  det«rmlned  by  luck- 
ing closely  to  see  If  the  wisps  or  fibres  of  cloud  iX  Ibe 
base  of  the  cloud  rose  into  it  or  descended  from  il. 
It  can  hardly  l>e  doubted  that  the  '  plunging '  it  u(il|i 
an  optical  effect  of  the  growth  of  the  oloud-fortau 
space  downward,  faster  than  the  cloud  partlclatj 
carried  upward;  for  heavy  objects  are  carried 
aloft  in  the  centre  of  the  whirl,  and  this  could  hsnll;^ 
be  if  the  wind  descended  there.  The  circulation  <i 
the  upper  winds  should  also  be  determined  by  notion 
the  motion  of  the  clouds  overhead  at  differeul  lima 
during  the  tornado's  passage;  for  it  is  probable  llm 
much  of  the  working  of  the  storm  is  well  above  lU 
ground,  and  that  we  feel  only  its  most  violent  cenlnl 
action;  and.  If  an  observer  be  found,  with  presence <)( 
mind  equal  to  doing  all  this  while  the  tornoda  li 
roaring  p.isl,  it  would  be  well  to  notice  whethertlit 
clouds  above  him  are  forming  or  dissolving.  Alu^ 
nado  is  an  elaborate  experiment,  and  verj'  iTiltinl 
observation  will  be  needed  to  follow  all  its  aciiou. 

W.  M-  D 


THE   BACILLI   OF  CHOLERA    ASIATIC! 
AND   CHOLERA  NOSTRAS. 

We  have  received  within  a  few  days  a  copy  of 
Flnkler   and    Prior's  latest  work  upon    the  rurfed^ 
bacilli  of  cholera   nostras,  and  of   choIe<-a 
{Eryiinzangahnfte    zum    eenlralblalt    J^r    nllyti 
geiiundheititpflege,1S^i.)    Il  will  be  rememb' 
these  observers  found  in  the  discharge*  of  p.i: 
an  epidemic  of  cholera  nostras,  bacilli  which  ili'-'H 
first  considered  to  be   iilentical  with    the   r.resnH 
found   by  Koch  In  cholera  asiatica.     ^ 
differences  in  the  behavior  of  the  two  ■ 
der  cidlivation  were  observed,  and  the  ii.ijur  Ld  •:> 
us  contains  the  results  of  a  great  deal  of  wurk  under- 
taken to  prove  the  exact  nature  of  (he  reUUon 
between   the  two  organisms.     It  contains  chap 
upon  the  morphology  and  behavior  ntid.'r  ciillWl 
tion  of  each  bacterium.    The    differences   l>«tw<»i) 
the  two  are  well  considered ;  and  a  full  aucountj 
given  of  the  inoculation  experiments  undertaken  t 
intestinal  dejecta,  and   pure   cultures    of    the 
bacilli. 

The  conclusions  of  the  authors  are  given  in  il>t 
following  reimmi :  — 

1°.  We  have  established  the  occurrence  of  '' 
comma  bacillus  in  the  intestinal  contents, ;» 
tions  of  cases  of  cholera  asiatica  in  the  epitieimc  >'i 
18S4,  at  Genoa. 

2°.  We  have  foun  1  comma  bacilli  In  the  iJej«cuotit 


SKPrEMBEB  18,  18S5.] 


SCIENCE. 


253 


^ 


» 


of  ea«ps  of  cholera  nostras:  we  observed  them  both 
Jtrecily  In  the  intestinal  contents,  and  by  cultivation 
■Hii)«<nts.  and  studied  their  characteristics. 
S°.  Utah  these  comma  liacilli  are  vllirios,  which 
form  genuine  spirilla.  As  well  in  this  sta^e,  as  in  the 
variations  which  the  form  undergoes,  are  ttie  two 
vlbriot  •imilar. 

4°.  The  behavior  under  cultivation  of  the  two  or- 
ganisms is  almost  identical.  Tliey  vary  only  under 
very  limited  differences  of  culture  media  and  tcm- 
Iieratiin-:  and  the  diffiirences  consist  not  so  mucli  in 
abtoluU  as  in  relatite  variations;  i.e.,  greater  energy 
of  growth  and  vitality  of  the  vibrio  of  cliolera  nos- 
tras. 

5°.  Of  the  physiological  properties  of  the  vibrios  we 
have  especially  remarked  —  and  have  clearly  deter- 
mined—  their  marked  resistance  to  drying,  varying 
temixsratiire,  and  'jHulnUn.^ 

e'^.  We  claim  the  [xusiliility  of  a  resting  stage,  and 
consider  it  probable  that  this  resting  stage  is  similar 
to  that  of  otiier  micro-ori;.-inisms, 
7^.  Both  vibrios  are  pathogenic. 
8".  'Hie  pathogenic  property  of  Koch's  vibrio  is 
gt«ali-r  than  that  of  the  vibrio  of  Finkler  and  Prior. 
Tliere  is  here  also  merely  a  relative  difference. 

Jt".  The  pathogenic  properly  does  not  exist  for  all 
spcci*^  of  animals:  much  the  greater  number  ]M>sses8 
Ml  iiiiniunlty  agaiust  t>olh  vibrios;  they  are  also  path- 
ogenic only  under  certain  conditions.  The  suscepti- 
ble animals,  and  the  conditions  for  producing  positive 
results,  are  the  same  for  botli  vibrios. 

K>^.  The  symptoms  produced  in  animals  by  these 
vibrios  have  great  similarity  to  those  of  cholera  In 
txaaii ;  they  are  not  siieciSc,  liowever,  but  can  also  be 
produced  in  guinea-pigs  by  other  Infectious  materials 
^ni)  chemical  jioisons. 

11°.  The  causal  connection  between  the  comma 
l>«clllus  and  cholera  oslatica  is  rendered  probable  by 
tt«  constant  presence,  but  is  not  made  certain  by  the 
(Results  of  inoculation  cxjieriments.  The  causal  rela- 
t-iorisliip  between  the  comma  barillns  discovered  by 
(xs  and  cholera  nostras,  is  rendered  probable,  first,  by 
l)ip  discovery  of  the  micro-organism,  and,  secondly, 
l>y  llie  very  great  similarity  between  the  symj>tom8  of 
ciiolern  nostras  and  asiatica,  as  well  as  by  the  slmllar- 
ily  III  biological  and  pathological  properties  of  the 
%Wo  comma  bacilli. 

12'='.  The  two  vibrios  can  pass  into  the  blood  after 
itij«ctIon  into  the  intestine,  and  can  be  excreted  in 
t.ho  urine.  The  situation  of  Koch's  vibrio  in  the 
Ikody  so  increases  its  rapidity  of  development,  that  a 
t*eir  point  of  resemblance  under  cultivation  between 
the  two  vibrios  is  furnished. 

Tb«««i  conclusions  are  all  supported  by  the  work 
>whtclt  is  recounted  in  the  text,  and  which  gives  evi- 
^ncc  of  great  care  and  much  labor.  As  will  be  seen, 
Uie  claini  of  identity  between  the  two  organisms  is 
abandoned  by  the  discoverers  of  the  later  one;  and 
Umi  differences  are  brnugbt  outaswvll  as  is  possible  at 
^li«  prrsent  time.  The  strong  point  miule  by  Johne 
«ail  ottier*  of  tlie  constant  difference  in  appearance 
m  gelatine-cultures  of  these  two  organisms  of  the 
*lt<>,  is  refuted   liy  the  authors,  and  would  cer- 


tainly seem  to  be  completely  upset  If  the  figures  they 
give  be  exact  reproductions  from  nature.  At  least  the 
differences  in  appearance  between  colonies  in  gelatine 
of  the  same  age,  cannot  be  taken  as  diaijnoslic,  as 
some  writers  upon  the  subject  would  have  liad  us  be- 
lieve. There  are  a  number  of  very  tine  plates  which 
accompany  the  book,  and  give  Iteautiful  representa- 
tions of  the  microscopic  appearances  of  the  two 
organisms. 

The  work  is  very  creditable  to  its  authors  in  every 
way,  and  is  truly  refre.«hiog  to  read  after  seeing  all  the 
hasty  work  that  has  been  rushed  into  print  upon 
the  same  subject.  It  cannot  be  said,  of  course,  that 
the  absolute  specific  nature  of  either  of  the  bacilli  un- 
der consideration  has  been  determined  — the  x>osltive 
results  of  the  inoculation  experiments  were  not  suf- 
ficiently numerous  to  permit  that.  It  is  perfectly 
tnie,  however,  that  this  work  has  assisted  materially 
in  establishing  the  probability  of  thetrspeclflc  nature; 
and  certainly  results  of  such  excellence  can  but  do 
good  in  forcing  others  to  .attempt  the  same. 


THE   COAST-SURVEY  AND  'POLITICAL 
SCIENTISTS.' 

The  following  letter  from  the  New-York  Eteiiing 
post  of  Sept.  10  is  in  reply  to  an  article  in  the  same 
journal  for  Aug.  1.3,  and  reprinted  in  tlie  Nation  for 
Aug.  20.  We  reprint  it  here  for  the  Interest  that  it 
has  to  scientific  men.  and  desire  lo  call  the  attention  of 
persons  connected  with  tlie  government  lo  the  passage 
which  wo  have  taken  the  liberty  to  print  in  italics. 


The  article  on  'Political  scientists'  in  the  Evening 
pout  of  Aug.  13,  while  it  contains  many  wholesome 
truths  concerning  the  management  of  scientific  affairs 
in  Washington,  reflects  with  unnecessary  severity  on 
the  administration  of  the  coast-survey.  This  article, 
so  far  as  it  concerns  the  survey,  is  based  upon  a  re- 
port drawn  up  by  a  committee  of  treasury  experts, 
who  condemn  alike  the  organization,  the  methods 
and  the  expenditures  of  the  coast-survey.  While 
giving  due  weight  to  certain  features  of  their  report, 
we  cannot  expect  that  a  committee  so  constituted, 
however  competent  to  judge  of  business  methods, 
should  know  the  value  of  the  scientific  work  upon 
which,  from  their  point  of  view,  money  has  been 
squandered. 

Kven  when  their  criticism  Is  just,  the  fact  remains 
that  the  late  superintendent  is  in  no  way  responsible 
for  the  rules  which  control  the  general  direction  of 
his  bureau.  He  inherited  from  his  predecessors  the 
superintendence  of  an  old  and  well-trained  peraonntL 
This  has  not  been  materially  changed  during  his  ad- 
ministration. Mr.  Uilgard  did  not  enlar^  the  field 
of  operations,  but  limited  himself  to  the  carrying 
out  of  plans  already  formutl.  In  obtaining  the  appro- 
priations necessary  to  this  end,  be  relied  greatly  on 
the  advice  of  his  principal  assistants. 

In  this  connection  it  n-  '  ' '  '  '"'  ■  ''  ijt- 
Burvey  is  the  only  sclent  n  us 

for  which  are  distinctly  .i 'n   i  i>'ij«i'l». 
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The  superinleriiloiii  bus,  iherefore,  little  liberty  of 
action.  For  instance,  the  very  sums  devoted  to  pen- 
dulum experiments,  so  strnngly  condemned  by  the 
committee,  must  have  B^ured  in  the  estimates  sub- 
mitted by  bim  to  congress.  Neither  could  Mr.  Ilil- 
gard  be  expected  to  reduce  the  coast-survey  force, 
when  appropri.itlons,  insufficient,  it  is  true,  to  Iteep 
the  force  fully  employed,  were  distinctly  made  to  pay 
the  salaries  of  the  employees  who  bad  grown  old  in  the 
service  of  the  govemmonU  The  publications  of  the 
coast-survey  ouly  contain  communications  strictly 
relevant  to  such  investigations  as  were  authorized  by 
the  appropriations.  As  to  the  exi)erts  living  at  a  dis- 
tance from  Washington,  such  specialists  have  always 
been  employed  by  the  coast-survey.  They  have  usu- 
ally received  a  very  moilerale  comiicnsalion  for  work 
carried  on  in  addition  to  their  usual  avocations,  — 
work  which  could  not  have  been  done  otherwise  ex- 
cept at  great  expense. 

The  article  in  the  Evcnina  post  implies  that  the 
coast-«urvey  has  been  a  parly  to  the  dislribution  of 
Bcientitic  salt  in  tlieshnpe  of  gifts,  such  as  photographs, 
chromii-lithographs,  illustrated  books,  and  the  like, 
and  has  also  dune  its  full  share  in  the  way  of  personal 
favors  to  congressmen.  Whatever  have  Iwen  the 
failings  of  the  administration  of  the  coast-survey, 
there  never  has  been  a '  political  scientist'  at  its  head  ; 
and  the  above  cliarges  are,  so  far  as  I  know,  abso- 
lutely false.  My  l)elief  is  based  on  an  intimate  asso- 
ciation of  many  years  with  this  department  of 
government  work. 

The  method  of  inceatigation  adopted  (n  UiU  ccue 
seeim  aomeuiliat  autocralif.  Eten  at  thi»  day  the 
Kuperiiileiulent  hiuinotxeen  or  been  able  to  nbtuin  a 
copy  of  tfie  charget  hrowjht  against  him,  having  merely 
been  requented  to  reply  in  writing  to  a  number  of  ques- 
tions. He  himxelf,  as  well  as  the  assistant  in  charge 
qf  the  office,  the  disbursing  agent,  and  the  chiefs  qf 
(too  divisions,  were  miiqjended:  in  other  words,  dis- 
graced, [f  not  dismissed,  b«/ore  the  inx>esti{iation  was 
begun.  Some  of  thtse  officers  had  served  the  depart- 
ment faithfully  and  intelligently  for  nearly  forty  years. 
Such  o.tf-luind  condemnatiiin  of  a  bureau  from  which 
HO  much  work  lias  gone  forth  qf  a  character  most 
honorable  to  the  science  qf  the  country,  is  surely  to  be 
deprecated  in  itself,  and  can  hardly  be  cojisidered  by 
sctent{llc  men  as  less  than  an  outrage  upon  them  all. 
They  have  a  right  to  ask  that  the  wholesale  imputations 
thus  cast  u])on  official  science  slwuld  be  cari^uUy  terJ- 
tled  b^ore  titey  are  accepted. 

Thus  far  the  scientillc  public  lias  receive<l  the  re- 
port of  the  commission  through  the  newspapers 
alone,  and  Iho  press  has  been  liberally  suiiplicd  with 
Inaccurate  and  ex-parte  statements  in  regard  to  the 
investigation  into  the  coast-survey  affairs.  Their 
dictum  upon  the  late  superintendent,  at  least  as  far 
as  his  professional  career  is  concerned,  is  answered 
by  his  position  as  an  investigator  in  the  scientific 
world.  In  this  jury,  called  for  the  express  purpose 
of  deciding  upon  the  value  and  efliciency  of  scientific 
work,  men  of  scienre  have  had  no  voice. 

On  several  occasions  attempts  have  been  made, 
through   the  medium  of  the  National  academy  of 


sciences,  to  revise  the  organization  of  th«  scieiititif 
bureaus  according  to  a  comprehensive  plan,  irlilcli 
might  remedy  the  evils  of  the   pre.seui  system,    i 

committee  of  congress  has  at  last  taken  ir''  • "t, 

but  nothing  of  value  has  its  yet  been  or 

have  the  recommendations  of  the  acaUt.ii...  ;.....  ilit 
least  weight  with  government  officials,  or  with  men- 
bers  of  congress.  No  member  of  the  cabinet  Iiu 
availed  himself  of  its  councils,  though  the  acadein|r 
was  especially  chartered  liy  congress  to  be  the  scien- 
tilic  adviser  of  the  government.  Since  its  orgaulia. 
tion,  superintendents  of  Uic  coast-survey,  of  tjie 
nautical  almanac,  of  the  signal-service,  of  the  ge* 
logical-survey,  and  of  other  scientlQc  bureaus,  h»M 
been  appointed  without  consultation  with  the  men 
of  science  in  the  country. 

We  ilo  not  ask  that  a  scientiflo  buivau  should  be 
absolved  from  the  requirements  of  ordinary  bu<tiiuit 
methods,  or  that  the  dict;ilesof  common  sen^e  tbuuld 
be  forgotteu  in  its  a^lminisl.raiion.  i>cionlific  men 
can  only  sjinpntblze  with  the  efforts  of  the  sdmltilt- 
tration  to  reform  the  management  of  the  scientific 
bureaus  at  Washington.  They  protest  merely  ugaimt 
Ignorant  interference  with  scientific  affairs.  Is  iho 
superintendent  of  the  coast-survey,  the  hejul  of  th* 
nautical  almanac,  the  director  of  the  gcological-»^^ 
vey,  or  the  secretary  of  the  .Smitlisonian,  to  subiuU 
the  scientific  expenses  of  these  bureaus  to  the  judg- 
ment of  a  clerk  in  the  auditor's  department?  The 
necessary  appropriations  having  been  made,  is  thit 
department,  or  any  member  of  it,  to  decide  upon  Uie 
value  of  the  scientific  work  thus  provided  f."r.  nr 
upon  the  method  of  its  execution?  Surely  - 
allemalive  would  be  worse  than  the  state  of  li- 
lation  aaid  to  exist  now  in  our  scientific  bnr<  .111  i 
this  be  the  nature  of  the  contemplated  chsnijt-  im' • 
can  only  be  dre.'uled  by  the  friends  of  science. 

The  surveillance  can  hardly  be  too  strict:  but  let  It 
be  intrusted,  so  far  as  scientific  work  and  v 
are  concerned,  to  men  who  have  some  tra: 
both.    Undoubtedly  there  is  much  which  si> 
changed  at  Washington  with  a  view  to  lutrt"! 
proper  co-ordination  among  the  different  ^ 
bureaus.     But  the  blame  for  thi.i  does  not  n.-: 
'political  scientist'  alone.     The  former  seereuikiu; 
the   interior,  of   the   treasury,   of   war,    and   t'f  ik' 
navy  as  well  as  congress,  are  partly  rospon^^! 
the  existing  confusion   and  ineffieiency;  iIj> 
tolerated  a  duplicniion  of  work  which  has  lllllc  h) 
little  brought  about  the  present  state  of  things. 

One  word  more  as  to  the  character  of  the  work 
done  by  the  coast-survey.     Professor  Bache  bimMlf 
was  perhaps  the  most  successful  of  all  the  beads  at 
our  scientific  bureaus,   in  obtaining  from    ronL'raa 
the  appropriations  necessary  to  the  mainten  ■! 
efficiency  of  his  department.     He  and  Peit 
nated  the  very  scientific  investigations  now 
by  the  committee.    Their  successors  luive 
ried  out  the  methods  and  the  physlcAl  exj  • 
which  they  deeme«l  necessar)'.    Are  lhe»o  to 
doned  because  a  treasury  expert  has  seen  fit  lu  Cgiv 
demn  valuable  experiments,  and  to  indulee  Inafc* 
'«beap  jibes  about '  swinging  the  pendulum  ?'    Tliatht 
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ttid  not  «»  the  nse  of  such  espeiimeDts  Is  quite 
»l.    To  one  who  does  umleniiaiid  their  inipor- 
ihe  wonder  is  that  such  an  opinion  sliould 
luTs  any  weight  in  such  a  matter.    The  slsndard  in 
the  early  days  of  Bache  is  still  the  staudat-<l  of  the 
[  tOMl-mirvey  work  of  to-day.    Let  u»  ho))*  that  no 
(gnumnt  ■.■riticism  will  have  power  to  lower  or  Im- 
pair the  efficiency  of  a  department  of  whose  scientiflc 
roctird  the  country  may  well  be  proud. 
While  criticising  the  article  of  the  Evenina  pott, 
far  as  it  relates  to  the  coast-survey,  let  me  express 
•jny  complete  agreement  with  it*  condemnation  of  the 
f'prtliticnl  scientist.'     It  is  time  that  the  system  thus 
liould  be  abandoned,  and  that  indiscriml- 
ililic  assistance,  given  by  the  heads  of  bu- 
Lrraui    (u    institutions  and   individuals,   and    never 
■contemplated   or  sanctioned  by  congress,  should  be 
|4l*continued.     It  has  brought  nothing  but  discredit 
fo^ion  the  oflicial  science  of  the  country.     Lot  the 
tjost  liberal  appropriations  be  made  for  the  work  of 
our  sclentiiic  bureaus,  but  let  the  requisitions  be  so 
Ifompletc  and  detaile<i  as  to  invite  a  fair  and  open 
I  criticism. 

ALEXAHDRR  A0ARSI7.. 
nbrid^.  Mau..  Sept.  ». 


THE    THEORY  OF    VOLCANOES. 

Tills  work  is  a  brief  statement  of  the  most 

[general    fnct-s   relnting  to  volcanoes,  witli  the 

ioa  of  many  examples  of  volcanoes  of  vari- 

IPdasscs,  and  their  siibonlinalo  phenomena, 

hyyrixy  of  illustration.     It  is  evidently  intended 

[for  the  most  intelligent  class  of  general  readers, 

though  valuable  also  to  the  specialist. 

In  the  first  chapter.  Mr.  Vd-lain  descni)es  the 
phenomena  attending  a  volcanic  eruption  of 
the  normal  type,  and  with  great  propriety 
treats  such  an  occurrence  as  a  manifestation 
of  the  energy  of  the  elastic  vapors  contained 
in  the  erupting  materials,  —  a  fundamental  fact 
which  slionld  always  be  impressetl  as  forcibly 
a*  possible  npon  the  general  reader.  He  also 
describes  the  various  forms  given  to  the  lava.s, 
ll)e  modes  of  accumulation  of  volcanic  piles, 
the  formation  of  cinder-cones,  and  the  many 
fonnn  of  craters.  lie  gives  descriptions  of 
gome  of  the  more  remarkable  eruptions  of  which 
nfcords  have  been  preserved,  and  these  are 
chi>5<'U  so  as  to  illustrate  the  typicjjl  cases  of 
the  several  classes  of  volcanoes.  In  this  chaj)- 
ter  tnny  be  found  much  information  about  vol- 
'••""■•-  "ot  described  in  English  treatises  on 
icct,  such  as  those  of  Reunion  and 
ii)'-  j^iiiMil  of  St.  Paul. 
The  second  chapter,  on  tlie  gaseous  emana- 
'  iiierican  student,  probably  the 
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most  instructive  one  in  the  book.  The  inves- 
tigations of  Charles  Saint-Claire  Oeville,  of 
Scacchi,  of  Fotiqu*''  and  Levy,  arc  set  forth  in 
considerable  deUiil,  and  well  suminari/.ed. 
These  are  of  great  imiwrtance,  and  have,  no 
doubt,  receivetl  less  attention  from  writers  in 
the  English  language  than  tlicy  arc  entilleti 
to.  It  may  be  remarket!,  however,  that  much 
more  e.\tende<l  observations  uixm  this  clans  of 
phenomena  are  needed  than  those  upon  which 
the  conclusions  of  Deville  and  Fouque  are 
founded.  The  pre-eminence  of  those  investi- 
gators is  a  high  wiirrant  for  the  validity  of  their 
conclusions ;  but  tiie  experienced  vulcanolo- 
gist  will  perhaps  feci  that  thoy  arc  even  more 
systematic  and  beautlfhl  than  he  is  accustomed 
to  lind  volcanic  phenomena  to  be,  and  he  would 
like  to  see  them  tested  by  the  widest  possible 
verification.  The  whole  chapter  is  admirable 
reading,  and  excellently  arranged  by  Mr. 
W'lain. 

The  third  chapter  describes  the  laxaa  them- 
selves, their  methods  of  flow,  and  the  forms 
they  assume  at  solidification.  Very  little  effort 
is  made  to  describe  the  micro-characters  of  the 
lava,  and  this  was  probably  judicious  on  the 
author's  part ;  for  these  characters  cannot  be 
briefly  summarized,  and  any  attempt  to  do  KO 
would  have  excee<lcd  the  scope  of  his  work. 

The  fourth  chapter  treats  of  the  geographic 
distribution  of  volcanoes.  The  maiti  fact  he 
seeks  to  establish  is,  that  volcanoes  are,  with 
the  rarest  exceptions,  situated  near  the  sea,  or 
within  it.  At  considerable  lengtli,  anil  with 
reference  to  this  generalization,  he  passes  in 
review  all  the  lines  of  active  vents  in  the  world. 
As  a  mere  statement  of  facts,  ajiart  from  any 
conclusions,  his  summary,  though  not  free  from 
errors,  is  a  valuable  one  on  many  accounts  :  con- 
sidered with  reference  to  his  generalizations, 
his  treatment  of  the  subject  is  open  to  grave 
criticism.  One  of  the  most  im))ortant  and 
compreliensive  propositions  he  insists  u|>on.  is 
the  linear  arrangement  of  volcanoes.  This 
idea  has  certainly  a  large  amount  of  truth  in 
it,  but  it  has  been  enormously  overloaded  and 
overworked  by  writers  of  general  treatises. 
The  occurrence  of  half  a  dozen  to  n  dozen  small 
cones  upon  a  single  line  of  fracture  twenty-flve 
to  a  hundred  kilometers  in  length,  is  very  fre- 
quent in  districts  where  the  volcanic  action  has 
been  difl"u8c.  But  a  linear  arrangcoienl  on  a 
grand  scale  is  another  matter.  The  strongest 
case  of  it  which  can  be  cited  is  in  Sooth  Amer- 
ica, where  many  volcanoes  are  scattered  in  a 
most  irregular  an'uy  along  the  Andes ;  but  do 
evidence  has  yet  been  brought  to  light,  thatj 
six,  or  even  any  three,  of  them  bare  ' 
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up  over  the  same  line  of  ft-acture.  Viewed  in 
their  totality,  they  occupy-  a  belt  of  c-oiintry 
which  is  very  long  (over  four  thousand  miles), 
and  relatively  narrow.  Any  one  can  judge  for 
himself  how  far  this  arrangement  is  linear. 
Much  the  same  may  be  said  of  the  whole  cir- 
cuit of  the  North  Pacilic.  In  this  volcanic 
girdle,  there  are  many  distinct  volcanic  areas, 
and  more  or  less  elongated  belts  ;  but  the  inter- 
vals between  them  are  wide,  and  no  inter-de- 
pcndence  has  hitherto  licen  shown  to  exist.  Of 
course  a  line  can  be  drawn  througli  them  all 
if  it  be  crooked  enough,  and  makes  no  note  of 
the  enormous  gaps  and  echelons. 

The  generalization  that  volcanoes  are  near 
the  sea,  or  in  it,  has  also  been  overstrained. 
How  far  from  the  sea  may  a  volcano  stand, 
and  still  be  said  to  be  near  it?  If  we  say  ten 
miles,  then  very  few  land-volcanoes  are  near 
the  sea.  If  we  say  two  hundred  and  fifty  miles, 
then  the  statement  holds  good,  but  is  shorn  of 
a  large  part  of  its  meaning.  The  reader  must 
judge  for  hiinsclf  wliether  a  point  a  hundred 
and  twenty  miles  or  more  from  the  sea  is 
'  near  '  it ;  and  the  great  volcanoes  of  North 
and  .South  America  are,  on  an  average,  about 
that  distance  from  the  ocean.  Even  in  this 
qualified  sense,  the  statement  ceases  to  be  true 
the  moment  we  recur  to  those  volcanoes  which 
were  active  in  middle  and  late  tertiary  time ; 
for  man}-  of  them  in  our  own  countrj*  were  five 
hundred  to  a  thousand  miles  away  from  any 
body  of  water,  and  those  of  central  France 
and  Germany  were  almost  as  far  from  the  ocean 
as  the  configuration  of  Kurope  would  i)crmit. 

The  last  chapter  of  Mr.  V^'lain's  >x)ok.  and 
the  briefest  of  all,  treats  of  the  causes  of  vol- 
canic action.  In  common  with  many  others,  he 
regards  as  the  most  acceptable  view  that  lavas 
are  squeezed  out  of  a  melted  nucleus  through 
a  rocky  crust  by  the  contraction  of  the  earth's 
interior  by  secular  cooling.      C.  E.  Dutton. 


BOLTON'S  CATALOGUE  OF  SCIENTIFIC 
SERIALS. 

It  can  hardly  be  true,  that  the  series  of  sci- 
entific publications,  whether  in  the  form  of 
independent  journals,  or  as  publications  of  soci- 
eties, can  be  found  more  complete  in  American 
libraries  than  in  European  ;  but  it  certainly  has 
fallen  to  the  new  world  to  give  to  the  old  the 
best  lists  of  such  perioilicals  extant.  Scud- 
der's  '  Catalogue  of  scientific  serials,'  published 

A  caUiloyuf  o/ teitnliJIcandUchnicalpfriodicaU  (1H6-1B82), 
togttktr  with  chronotoptc^U  tabUt,  and  a  library  check'lUL  By 
H.  C.  BoLTOH.    Wuhlngton,  Smilhnn.  intt.,  1B86.    8*. 


in  1H79,  was  almost  the  first  attempt  to  em^ 
brace  in  one  volume  the  bibliography  of  pnh 
cations  of  this  class :  and  the  [)rcsent  volun 
which  brings  the  literature  down  to  the  clow 
of  the  year  18^<2,  has  improved  in    many  re- 
spects upon  its  preilecessor.    Especially  is  ttiit 
the  case  In  the  fulness  of  the  titles.     Thf   '  ' 
ference  between  these  two  publications  i- 
cipally  in  that  Scudder's  catalogue  was  nmiin'. 
restricted  to  pure  science,  while  Bolton's  ex- 
tends to  nearly  all  the  fields  of  applied  *ri.  ^ 
excepting  medicine  :  but,  on  the  othei 
with  few  exceptions,  it  does  not  include  - 
published    by   learned    societies.     The 
taken  by  Dr.  Bolton  is  evident  on  every 
of  the  catalogue,  and  it  will   long  remain  | 
most   important   auxiliary  to  every  scienti 
library. 

Besides  various  forms  of  index  which 
markedly  to  its  value,  espcciall}*  the  libr 
check-list,  enabhng  one  to  find  at  a  gUn 
where  in  America  a  given  series  may  be  foun 
we  desire  to  call  special  attention  to  the  chn 
nological  tables  which  follow  directly  the  maiD" 
list.  In  this,  Bolton  has  followed  a  siiggestiou 
made  many  years  since  by  Dana,  but  Dev( 
hitherto  carried  into  elfect :  it  indicates  the  i 
act  year  for  which  each  volume  of  certain  long 
series  of  publications  was  issued  ;  uud  it  is 
an  interesting  stud}-  to  see  with  what  ingeutiity 
the  various  clianges  undergone  by  such  publi- 
cations as  the  Edinburgh  philosophical  maga- 
zine for  instance,  with  its  various  splits  ami 
absorptions,  have  been  tabulated.  In  this  list 
are  included  about  five  hundred  of  the  most 
imi)ortaut  journals ;  and  it  will  save  a  vast 
amount  of  labor  on  the  part  of  many  a  wrilJ 
who.  with  an  eye  to  '  priority,"  will  wish 
know  in  what  year  a  certain  volume  of  a  giv 
publication  was  issued. 

The  only  criticism,  which,  it  appears  to  u?i 
can  be  made  to  the  work,  is  on  a  matter  wliicli_ 
deals  purely  with  typography.  The  tyi)e 
much  larger  than  is  requisite  or  convenient  1 
such  a  purpose,  expanding  the  volume 
nearl}'  eight  hundred  pages :  had  it  include 
as  wc  certainly  wish  it  hm],  all  publicatioua  of 
societies,  its  extent  must  have  bt<eu  doubled, 
and  its  bulk  altogether  unfortunate.  This 
fault  is  especially  seen  in  the  chronological 
tables,  which  should  have  been  compressed  to 
nearly  one-half  their  present  space.  It  is  one 
of  the  prime  qualities  of  a  g<x)d  index.  th»l 
it  should  be  as  compact  as  possible ;  and  these 
tables,  sharing  as  they  do  the  nature  of  an 
index,  ought  thus  to  have  been  compressed. 
These,  however,  are  faults  only  of  style :  con- 
cerning  the  body  of  tlie  work,  its    method 
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.and  its  execution,  we  can  have  nothing  but 
tmise.  Dr.  Bolton  lias  laid  the  Bciontifiic  men 
"the  whole  world  under  n  deep  debt  of  grati- 
Ittide  ;  while  those  who  really  know  the  severit}' 
|of  the  task  he  has  so  faithfcdly  accomplished, 
be  forced  to  acknowledge  that  painstaking 
oonfiued  to  Germany. 


THE  FIFTH  VOLUME  OF  OHIO  GEOL- 
OGY. 

Thk  liflh  volume  of  the  Ohio  state  geologi- 
\p\  report,  crammed  almost  to  bursting  with 
icly  valuable   information,   up  to  more 
eleven  hundrotl  pages  of  wretchedly  thin 
paper,  poor  printing,  and  coarse  illustrations 
and  maps,  puts  us  in  doubt  which  to  wonder 
at  most,  —  the  unenlightened  niggardliness  of 
I  the  great  wealthy  pork-raising  state  of  Ohio, 
[or  the  intelligent,  generous   zeal   of  its   few 
ilogists.    They,  indeed,  have  evidently  been 
'urged  on  by  self-sacriflcing  devotion  to  learn- 
ing, and,  ffir  beyond  what  could   have   been 
exixjcletl  from  the  pett)-  means   given    them, 
ibtt>e  filled  their  measure  to  overflowing  with 
[knowle<lge  that  is  either  immediately  and  ob- 
JTionsly  useful,  or   of  less   direct,  but  wider, 
jtuore  manifold,  and  of  more  lasting  utility. 

Abont  seven  hundre<l  pages  of  the  rciiort, 

^themselves  enough  for  a  bulky  tome,  are  the 

work  of  the  able  state  geologist.  Professor  Ed- 

wanl  Orton,  done  "in  conjunction  with  the 

[daties  of  his  professorship  at  the  state  univer- 

[sity  ;"  for.  of  course,  the  state  could  not  afford 

jeveu  to  employ  the  chief  of  so  important  a  sur- 

jvey  on  Aill  time.     He  discusses  in  a  hundred 

land  twenty-eight  pages  the  stratigraphica!  or- 

Iderof  the  lower  coal-measures  in  Ohio  i  in  fortj- 

l|jii^e»,  their  coal-beds;  in  three  hundred  and 

firty-two  pages,  the  mines  upon  them,  county 

I  Ijy  county ;  in  sixty-five  pages,  the  iron  ores 

|of  the  state,  geologically  and  geographically 

and  in  sixt}--five  pages  (collabo- 

ith  Dr.  G.  W.  Hawcs),  its  buitding- 

esixjcially  the  celebrated  Berea  grit. 

I  He  wisely  avoids   attempting  to  assign  num- 

jbers  to  the  different  coal-bods,  —  an  impracti- 

I cable  or  impossible  task,  since  the}'  thicken  up 

I  In  so  many  places,  or  thin  out  and  disappear, 

—  and  adopts  the  local  names  already  in  use  in 

I  western  Pennsylvania,  where  steeijer  valleys, 

I'tilh  leas  drift  aud  more  frequent  exposures, 

I  liflTc  earlier  enabled  the  order  and  identifica- 

1  of  the  bc<l8  to  be  correctly  made  out.     He 

iias  that  the  coal-beds  never  extended 

li,  if  at  all,  beyond  their  present  northern 

Inandary,  aud  that  the  great  basin  gradually 


contracted  b\-  general  elevation,  aud  argncs 
that  their  thickest  portions  are  confined  lo 
their  borders.  He  has  to  point  out  that  more 
careful  surveys  reduce  the  formerly  supjwsed 
extent  of  the  workable  cecals.  Rarely  are  there 
more  than  one  or  two  workable  coal-beds  nt 
any  one  sjwt ;  and  there  is  great  loss  of  coal 
from  tenderness,  impurity,  or  a  jKtor  roof  or 
floor,  as  well  as  from  lack  of  pro|>er  care.  He 
shows  (p.  'I(ii)  that  a  considerable  disturb- 
ance occurred  near  the  end  of  the  lower  coal- 
measure  period  in  Tuscarawas  count}'. 

The  state  chemist.  Prof.  N.  W.  I>ord,  be- 
sides twenty-eight  pages  on  the  chemical  work 
of  the  sun'cy,  including  fifteen  pages  of  tables 
of  analyses,  contributes  an  admirable  chapter 
(a  hundred  and  seventeen  pages)  on  the  iron 
manufacture  of  the  state,  noticeable  for  the 
extent  to  which  raw  bituminous  coal  is  used, 
and  in  the  hanging-rock  region  for  the  amount 
of  charcoal-iron  still  made.  In  8i)ite  of  some 
deficiency  in  rhetoric  (so  apt.  with  language, 
grammar,  and  logic  generally,  to  be  neglected 
b}'  scientific  men,  to  their  own  immense  disad- 
vantage in  respect  of  easy  mental  work  as  well 
as  to  the  discomfort  of  their  readers),  he  cer- 
tainly has  the  root  of  the  matter  in  him ;  aud 
his  thorough  comiireheusion  of  the  subject  re- 
sults in  sound  practical  advice.  Goo<l  sam- 
pling gives  much  greater  value  to  the  analyses 
than  any  in  the  previous  volumes  have. 

The  state  geologist's  son,  Mr.  V..  Orton, 
jun.,  gives  an  excellent  chapter  (seventy-nine 
jiagcs)  on  the  clays  and  all  their  manufactures, 
from  common  brick  up  to  terra-cotta  :  and  one 
(twenty-five  pages)  on  the  coals  of  Coshocton 
county.  The  former  state  inspector  of  mines, 
Hon.  Andrew  Hoy,  contributes  a  very  good 
treatise  (seventy  pages)  on  the  coal-mining  of 
the  state,  including  some  notice  of  the  coal- 
cutting  ninchiner}'  that  is  gradually  coming 
into  use.  Ho  has,  too,  a  dozen  pages  on  the 
coals  of  .Jackson  and  Wellston.  There  are 
also  a  very  good  chapter  (twenty-two  pages) 
by  Mr.  H.  Newton  on  coke-making ;  one 
(twenty-eight  pages)  by  Mr.  E.  McMillin  on 
the  gas-coals :  one  by  P*rof.  G.  F.  Wright 
(twenty-three  pages)  on  the  glacial  boundary-, 
pointing  out  that  it  separates  better  soils  on 
the  north  from  poorer  ones  on  the  south  ;  one 
by  Prof.  A.  A.  Wright  (twenty-seven  pages) 
on  the  coals  of  Holmes  county,  with  the  scales 
of  it-8  numerous  columnar  sections,  each  care- 
fully marked,  —  a  convenience  wanting  to  many 
sections  and  maps  in  the  other  coal  chapters ; 
and  one  (twenty-nine  pages)  by  Mr.  C.  N. 
Brown  on  the  Meigs-Creek  coal  of  the  upper 
coal-measurea,  very  full  in  local  details. 
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The  prnctical  utility  of  geological  sun'eys  is 
incidentally  illustrated  at  several  ]K>inl8  in  tlie 
volume,  where  it  is  shown  that  money,  up  to 
more  than  a  million  dollars  in  a  single  case, 
might  have  been  saved  by  a  good  preliminary 
examination  of  the  drcumstances. 

The  world  (if  Ohio  docs  not)  must  needs 
feel  very  grateful  to  Professor  Orton  and  his 
assistants,  some  of  them  not  contributors  to 
the  volume,  for  their  largely  gratuitous  and 
very  successful  labors,  and.  congratulating 
him  and  them  on  having  accomplished  so  much 
with  such  limited  (ime  and  means,  must  hope 
that  he  may  soon  lind  himself  able  to  jniblish 
at  least  one  more  volume  on  the  several  other 
economical  subjects  of  high  importance  neces- 
sarily neglecte*!  this  time. 


and  the  whole  book  is  an  illustration  of  a  V.^h 
of  work  which  is  always  welcome' : 
fessiou  to  which  its  author  has  pn  - 


THE    WINDMILL  AS  A   PRIME  MOVER. 

Tms  treatise  is  intended  to  present  the  the- 
ory and  the  practice  of  constmction  and  use  of 
windmills,  the  history  of  this  form  of  prime 
mover,  its  progress  and  develojiment,  and  the 
economy  attained  in  its  ajjplication  to  the  ]iro- 
ductioii  of  available  power.  It  is  a  careful 
and  conscientious  study  of  the  machines  in 
use,  of  the  theory  of  the  transformation  of  the 
available  energy  of  wind  for  purposes  of  appli- 
cation, and  of  the  commercial  aspect  of  the 
case. 

Here  will  be  found  an  aceouut  of  the  extent 
to  which  windmills  are  used,  and  of  the  com- 
parative value  of  these  forms  of  motor  and  the 
steam-engine,  the  theory  of  wind-pressure,  and 
the  effect  of  air  in  motion  upon  the  sails.  The 
history  of  the  construction  and  use  of  wind- 
mills is  given  with  a  description  of  the  best 
kuown.  The  whole  is  a  very  complete  treatise, 
and  will  probably  take  its  proper  place  as  the 
standard,  the  onl}'  real  tre.atisc  uiwn  this  sub- 
ject. It  supplies  a  want,  and  will  probably* 
be  extensively  re.-id. 

The  arrangement  of  the  book  seems  to  us 
excelleut,  the  treatment  good,  the  work,  so  far 
as  we  have  been  able  to  check  it,  accurate, 
and  the  conclusions  correct.  Chapters  ii.  and 
ix.  on  the  construction  of  the  formulas  for 
elfect,  and  on  the  commercial  economj'  of  the 
mill,  are  the  most  strikingly  valuable  parts  of 
the  book  ;  and  the  former  will  interest  the  stu- 
dent of  the  theory  of  prime  movers  as  greatly 
as  the  latter  will  interest  the  proposed  user  of 
the  machine,  and  the  practising  engineer.  The 
text  is  well  written,  the  book-making  excellent, 

Tht  ictndmill  at  n  prtmt  morff.  By  ALraXD  R.  Wolff, 
M.K.,  New  York,     tt'i/ry,  ises.    8*. 


NOTES  AND  NEWS. 

A  LAnOR  stone  slab  has  just  been  placed  In  the 
wall  of  the  oiilrance  hall   of  tho  r«"' 
portion  of  the  Museum  of  coniparalive 
was  built  by  Dr.  Alexander  Agu*8iz   at   lii»  "«ii  n- 
peiise,  and  presented  to  IIiir\'ard  college.    The  sinipl* 
inscription  rends  as  follows:  — 


LVDOVICI  ▼ 

AGASSIZ  - 
PATRI-FILIUS- 

ALEXANDER- 
MD^CCC^LXXX^ 


— On  the  last  day  of  August,  according  to  yatmt. 
Professor  Michel  Eugene  Chevreul  entered  upon  fcii 
lOUlli  year.     Apart  from  the  fact,  that,  among  iii>3 
whose  lives  have  been  devoted  to  active  scientific  rf 
search,  no  one  has  before  attained  such  an  age.  Cbn- 
reul  stands  conspicuous  for  the  vast  amount  of  wvrt 
he  has  done,  .md  for  the  great  practicAl  efifect  hb 
work  h.iB  had  ou  the  Industriej  of  the  world.    Wba 
Dumas.  In  lfs52,  addresseil  him  on  the  occasion  nfhsiiJ- 
ing  to  him  the  prize  of  ]2,000  franti  accorded  t<ihlo 
by  the  .Soci^t^  d'encouragement  pour  I'induslrie  «• 
tlonale,  he  said,   "  Le  prix  cons.icre    ropinlnn  d< 
I'Europe  sur  dos  traviiux  servenl  de   modiie  k  tOM 
les  chcmisteH;  c'est  i>ar  centaines  des  million.^  iiii'U 
faudraitnombrer  le8  prodults  qu'on  doith  vos  ika- 
vertes."     More  recently,  in  1S73,  when  the  nn-^ni"! 
the  Albert  medal  was  made  by  the  English  - 
arts,  the  terms  in  which  the  council   eipr. 
grounds  of  the   award  were,  "For  his  chi  i 
searches,  especially  in   reference  to   sapot, 
dyeing,  agriculture,  and  natural  history,  v'. 
more  than  half  a  century  have  exercised  a  "  i 
ence  on  the  industrial  arts  of  the  world."     l! 
tiflc  work,  apart  from  its  commercial  onlci ..  . 
recognized   by  the  Royal  society  of   L<indoti  u  lit 
back  as  1820,  when  he  was  elected  a  foreign  *s^ixiitt. 
In   1857  the  Copley  medal  was  awarded   to   bin. 
Other  countries  have   also  paid   him   honor,  wblk 
the  dislinclions  of  his  native   land  har«  shownri 
upon  him.     Bom  in  Angers  in  i~&\,  where  his  (sther 
was  a  physician  of  note,  he  was  but  seveatcen  whM 
he  went  to  Paris  to  be  '  manipulateur '  in  the  labon- 
tory  of  the  celebrated   Vanquelin.     At  the  a^  o( 
twenty  he  published  his  first  chemical  paper,  anil  In 
the  next  half-dozen  years  he  had  published  inoretbiB 
a  score  on  different  subjects.     Then  began  that  t«rioi 
of  papers  (commencing  in  1813),  "  Recherches  chim- 
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iqu«<  nrg  corps  gnis,  et  p»rticuli«niient  siir 

l«?ur«  as  avi'C  los  ulcalis,"  whicU  extutideJ 

1.1  J  a.     In  1.S24  bt;  was  appuiateil  pr<ifos»iir 

iv  at  the  (allied  factory  oi   Gulieliiia;  and 

itid  uiilii'iiig  iiidiiMlry  wlik'h  w»a  mie  cUar- 

'f   liis  work,  soon   accuinulatcd   stores  of 

k  ■!  on  experiment.     To  exact   experi- 

tl  tlie  liigliest  iiuporlance.     He  wrote 

'xpiTinicnl  is  nut  clicmislry,  facts  alone  do 

I  lie  that  science;  but  we  cannot  have  Uis- 

ilhoat  exact  exiwriment."     Hi.i  '  Iteclier- 

i  teinture'  is   an  elaborate  work;  and  his 

dffineret  nommcr  les  couleurs'  occupies 

"f  vol.  xxxiil,  of  the  Mi^iiioires  of  the  Insiti- 

11.     It  [ill*  often  been  reninrkeU,  (hat  it  it  difficult  to 

lieve  that  the  Chevreul  of  '  corps  gras '  fame,  and 

~i~  'III  who  wrote  ou  colors,  are  one  and  Ibe 

>■  I'lifc  et  yulurr  .innounces  the  following  sclen- 
missions:  The  naturalist  FriSdertc  Bordas  is  in 
ge  u{  a  zo<~ilogk'al  expedition  to  the  islands  of 
JLucarelgnes,  tjeychelles,  and  Comore:).  Clermont- 
aneau  hai  undertaken  an  epigraphical  expedition 
the  Ulttuds  of  the  gulf  of  Akaba,  in  the  ICed  Sea. 
Vacques  do  Morgan,  civil  and  mining  engineer,  has 
one  to  sillily  the  geology  and  mineralogy  of  the  Free 
grange  Slulei,  —  Transvaal,  Znluland,  and  Natal. 
at  Paint  is  exploring  the  route  from  :>£n^gal  to 
by  way  of  Medina,  Timbuctoo,  Mabrook, 
and  Uoiirara.  Benjamin  Halansa  has  charge 
eit'UilQc  mbslon  to  Tonkin,  and  Jules  liorelli  is 
liig  an  cxjieditiou  of  the  same  kind  at  Choa. 
itrepid  explorer,  Serpa  I'iiito,  to  whom  the  So- 
tr  g^Mgraphie  granted  the  gold  medal  Qve  years 
I  dangerously  111  at  Hibo,  Africa. 
—  Tlie  present  year  is  one  of  the  most  successful 
Ibe  Annisquara  summer  school  of  zoology  has 
(*n.  Fifteen  students  have  been  at  work  at  the 
,  all,  with  one  exception,  studying  the  devulop- 
Ql  and  anatomy  of  marine  types,  and  making  col- 
li* f<ir  teaching  purposes.  The  number  of  slates 
Jited  is  much  greater  than  in  any  previous  year, 
ig  that  the  reputation  of  the  laboratory  Is  fast 
]ng.  There  are  sludcnls  from  Massachusetts, 
V>'W  Tork,  Pennsylvania,  North  Caro- 
llaa,  .  Indiana,  Wisconsin,  and  Michigan. 

,v  is  under  Uie  direction  of  Mr.  13.  U. 
ri<vk.  who  is  himself  studying  the  development 

t  Oscar  II.  of  Sweden  has  announced  that  he 

I  prize,  on  (he  21st  of  January,  1881),  the 

UiMb  aunWeraarv  of  his  birtliday,  for  an  im|>ortant 

in  the  H>'ld  of  higher  inalhematical  analysis. 

I  fnie  will  conviHl  of  a  gold  medal  having  a  value 

1^  t»...,.    ...I  francs,  together  with  a   sum   of  two 

.'indied  crowns  (somewhat  less  than 

, ..  .lollars).     The  coinmi-ision  appoin'.ed 

I  king  to  determine  the  conditions  of  the  com- 

^i<!   I.,  iii  I.','  the  (lapers  presented  ciinslHts 

iin,  Heriuile  of  I'aris,  and  Mit- 

ilm.     They  have  designated  four 

fur   com|H'tilion,   the   first  relating  to   the 
ot  a  syhti-iii  of    pnrltirles  attracliiig  oiie   an- 


other acconllng  lo  Newton's  law,  the  second  to  a  cer- 
tain cla^s  of  uniform  functions  of  two  variables 
analogous  to  hyperelliptic  functions,  the  third  to  func- 
tions delined  by  differeiilial  equations  of  a  rerlAln 
type,  and  the  fuurth  to  Puincard's  Fuchsian  functiont. 
In  case  none  of  the  memoirs  presented  on  the  four 
subjects  named  should  be  deemed  worthy  of  the 
prize,  it  may  be  awardeil  to  a  memoir  (dent  in  for 
Competition)  containing  a  complete  solution  of  some 
other  important  problem  in  mechanics  or  tlie  theory 
of  functions.  The  exact  particulars  are  set  out  in  a 
circular  letter  Issued  by  Professor  Mittag-Li'lller. 

—  Circular  No.  20  of  the  divloion  of  entomology 
of  the  department  of  agriculture  relates  to  the  re- 
centlv-eslabiishcd  branch  of  economic  oniitliology, 
and  Consists  of  a  statement  of  the  subject  to  bts  in- 
vestigated; namely,  the  inter-relation  of  birds  and 
agriculture,  and  a  series  of  (|ucstions  calling  for 
information  respecting  the  food-habits  of  various 
species  of  birds,  the  nature  and  extent  of  their 
depredations,  the  reason  of  occurrence  of  the  »pecies, 
the  number  of  broods  raised  in  a  season,  the  increase 
or  decrease  of  particular  species,  etc.  The  circular, 
and  also  directions  for  the  collection  of  birds'  stom- 
achs, will  be  furnished  to  all  those  willing  to  aid  In 
the  work,  on  application  to  Or.  C.  Hart  Mcrriam, 
ornithologicjil  agent,  whose  address  will  be  Sing- 
Sing,  N.Y.,  till  Oct.  1;  after  this  date,  U.S.  depart- 
ment of  agriculture,  Washington,  D.C. 

—  The  latest  from  Bering  Strait  brings  news  of  the 
whaling  fleet  to  July  12.  At  that  date  a  hundred 
and  ten  whales  had  been  taken  by  seven  steamers 
and  twenty-six  barks.  Three  vessels  were  reported 
'  clean,'  the  remainder  having  from  one  to  nine 
whales.  The  usual  percentage  of  disasters  are  re- 
ported. Bark  Naiioleon,  Capt.  .Smith,  was  crushed 
and  foundered  in  lat.  OS",  W.  long.  177°.  about  the 
middle  of  Bering  Sea,  on  the  5th  of  May.  Her 
crew  look  to  the  boats;  and,  after  a  heavy  gale  four 
days  later,  two  of  these  boats  were  resciieil,  several 
men  having  died  of  exposure,  and  the  reinalnder 
missing,  making  a  total  loss  of  twenty  officers  and 
men.  Bark  Gazelle  was  stove  by  a  pointed  tongue 
of  ice  June  3,  twenty-five  miles  south-east  from  the 
south-west  cape  of  St.  Lawrence  Island.  The  dam- 
age was  done  so  quietly  lliat  the  first  intimation  had 
of  it  was  the  report  of  the  mate  that  the  hold  was 
full  of  water.  Three  hours  later  »he  sank;  the  boats 
reached  the  island  or  other  whalers  In  safely,  and 
were  kindly  cared  for  by  Capts.  Marvin,  MctJregor 
and  Hayesof  the  Arnolda,  Abram  Barker,  and  Ham- 
ilton. The  steamer  Balaena  was  badly  stove,  hut 
was  aubseqiiently  repaired  by  the  master,  and  con- 
tinued her  voyage,  which  bids  fair  to  be  a  good  one, 
as  she  was  re|>orted  with  eight  whales.  The  catch  is 
unusually  good  for  the  time  of  the  year  to  which  we 
have  reports,  and  an  equal  average  to  tict.  1  will 
make  a  very  prosperous  scasou,  Whalebone  to  the 
value  of  SI.5i),(HKJ  was  lnou'lii  iIuku  i>v  iIh' schooner 
Garfield,  mail-carrier  i  I.  Some 
of  the  vessfN  L'.ii  into  «hore  be- 
fore the  w|i  I  •  llie  VG»- 
Mli  suuUt  V.  June  10 
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tlie  whnles  began  to  pass  the  strait;  and  on  the  19th 
fifteen  were  struck  by  the  Balaeaa  and  Alliance,  of 
which  thirteen  were  saved. 

—  Tlio  Hydmgnipliic  office  has  just  issued  a  pam- 
phlet (No.  77)  entitled  '  Pnictical  hints  in  relation 
to  West-Indian  hurricanes,'  being  a  translation  by 
Lieut.  Dyer  of  certain  conclusions  given  by  Padre 
"Vines  of  Havana,  '  Apunlea  relatives  a  los  buracanes 
de  las  Antillas.'  It  includes  a  concise  descrii)lion 
of  the  weather  preceding  a  hurricane,  laying  e>pecial 
weiglit  on  the  rise  of  the  barometer,  and  the  conse- 
quent anli-cyclonic  winds  outside  of  the  cyclonic  cir- 
cuiatidu;  of  the  first  appearance  uf  the  storm-clouds 
and  n'iniis,  and  the  means  of  determining  the  bear- 
ing of  tlie  centre;  of  the  tracks  usually  followed  by 
these  cyclones,  and  of  the  best  means  of  escaping 
them.  In  si>eaking  of  the  direction  of  tlie  wind  In 
the  storm,  a  little  fuller  statement  would  seem  neces- 
sary to  avoid  danger  of  being  misunderstood.  For 
example,  it  is  said  (p.  8),  "As  a  rule,  the  lower  cur- 
rents converge,  forming  with  the  bearing  of  the  storm- 
centre  a  variable  angle,  which  is  almost  always 
greater  than  a  right  angle."  By  the  use  of  the  word 
'  converge,"  the  reader  at  once  is  led  to  consider  the 
dlrecli'in  in  wiiich  tlie  lower  winds  are  blowing 
spirally  around  the  storm-centre;  hut,  when  looking 
in  this  direction,  tlie  angle  between  the  wind  and  the 
storm-rndliis  will  be  generally  lejin  than  a  riglit  angle. 
Again:  the  table  on  p.  D  states,  'If  the  nimbus 
clouds  and  squalls  move  N.,  the  centre  will  bear  E.,' 
etc. ;  this  surely  ouglit  to  bo  '  move /rom  the  ff.'  It  is 
well  Ihiit  the  excellent  work  done  by  ViiSes  Is  thus  In 
part  brought  before  our  naval  officers;  for.  although 
it  is  some  years  since  his  conclusion*  were  translated 
in  Ferrel's  '  Meteorological  researches  for  llie  use  of 
the  coast  pilot '  in  the  coast-survey  reports,  we  fear 
that  some  of  our  lieutenants  have  failed  to  read  them. 

—  Among  recent  deaths  we  note  the  following: 
Professor  Fleming  .lenkin  of  the  University  of  Edin- 
burgh, June  12,  in  his  fifty-third  year;  Ge<vrge  Wilz, 
chemist,  at  Rouen,  June  17,  iu  his  forty-ninth  year; 
Prof.  A.  W.  Ekiund,  at  Lund,  Sweden,  in  his  nitiety- 
flrst  year;  and  Dr.  T.  Clausen  of  tlie  Dorpat  observa- 
tory. May  'J.'),  in  his  eighty-fifth  year. 

—  Prof.  John  Le  Conte  of  California  prints  in  the 
Overlanil  niontlily  for  August,  1885,  an  e.\cullent 
argument  in  favor  of  the  employmeut  of  the  metric 
system. 

—  The  museum,  fonnerly  published  at  Philadelphia, 
has  bet'ii  jiierged  with  the  American  aiUiquaridii,  puli- 
lishpd  at  Clinton,  Wis.  The  youny  mineraUoyiiil  and 
antii/itarian  has  been  suspended. 

—  The  mie  of  Rieger  and  Tippcl's  pamphlet  (Ex- 
perimentelle  untersuchungen  uber  die  wiliensthatig- 
keit.  Jena,  FUcher,  1885.  48  p.  8°)  is  ratlier  too 
pretentious  for  its  content.  The  activity  of  the  will, 
studied  by  the  aulliors,  is  the  holding  out  of  the 
hand,  as  steadily  as  po.vsible,  for  two  minutes.  The 
hand  i.i  found  to  waver  slightly,  and  usually  to  sink 
BouiL'wlial  without  tlie  subject  becoming  aware  of  tlie 
change.  Dr.  Rieger  described  his  methoil  of  tracing 
its  mulions  in  his  former  book  on  liypnotism.    The 


patient  holds  a  pin  between  his  Angers.  The  plo'i 
shadow  is  cast  on  tlie  drum  of  a  chronograph,  when 
some  one  keeps  a  pencil-point  upon  its  bead  i 
the  drum  revolves.  Nine  plates  give  specimen 
the  many  curves  thus  obtained.  Either  pbleemii 
stolidity,  or  normal  strength  of  will,  makes  ibem  l«nd 
and  regular.  Hysteric  mobility  makes  them  im*- 
ular.  Dementia  may  make  the  line  sink  wry  np> 
idly.  In  certain  states  of  cerebral  irritation  wltb 
tendency  to  contraction  of  the  flexors,  the  lin»  ruM 
instead  of  sinking.  Tremor  and  liemii>l' 
vibrating  curves.  The  administration  of  .hi 
acts  differently  in  different  persons.  Usuall),  I 
ever,  it  makes  the  curve  worse.  This  is  esp 
the  case  in  delirium  tremens.  Many  a  niickio  mil 
a  muckle;  and,  out  of  such  small  facts  a<  ibnt, 
something  worth  knowing  abuul  voluntary  ocUrll; 
may  some  day  be  inferred.  What  Dr.  Tippel  liu  to 
say  of  tiie  influence  of  amylnllrite  on  Uio  brsln- 
circulation,  will  lie  found  worth  reailiiig  by  tbaM 
whom  It  concerns. 

—  It  Is  rare,  indeed,  that  a  scientific  article  pi^ 
pared  nearly  forty  years  before,  and  familiar  by  ( 
extract.*,  merits  publication  in  full  as  still  the  1 
work  in  its  own  special  field.  Yet  few  will  conti 
that  such  is  the  ca.se  with  Mr.  Aubin's  celebrated  roil 
on  "  La  pcinture  didactique  et  I'^criture  figurativ*^ 
anciens  Mexicains."  All  students  of  the  «ubj«cl| 
familiar  with  the  remarkable  results  which  h. 
but  the  full  evidence  of  his  statements,  his 

other  words,  that  the  Aztec  hieroglyphic  vv 
in  a  measure,  phonetic,  has  never  been  >>' 
In  spite  of  the  prwluctive  labors  in  the  saiiK-  v,-.n  oi 
the  late  Seflor  Ramirez,  we  find,  in  several  of  (b< 
most  recent  authoritative  works  on  Mexico,  the  pho- 
netic character  of  the  ancient  writing  whollv  dfriW. 
Now,  however,  the  French  government  has  p  '  -' 
Mr.  Aubin's  essay  complete,  revised  by  the  ■ 

author  himself,  and  edited  by  the  competeu. =■. 

vator  of  the  museum  of  the  Trocadfro.  Dr.  Hud;. 
Five  beautifully  executed  chromo-lilhographic  i 
ductions  of  Mexican  codices  .iccompany  the 
and  serve  as  undeniable  testimony  to  the  ao-" 
the  autlior's  remiering  of  the  text,  as  thej 
translation  in  Nahuatl  of  the  figures.  It  ' 
said  that  the  publication  develops  the  thr^ 
further  extent  than  did  the  original  ariicli  ... 
but  the  evidence  on  which  it  rests  is  for  the  fini  Urns 
submitted  in  a  form  satl»>factory  to  students, 
publication  is  one  of  the  issues  of  the 
■cientiUque  au  Mexique  et  dans  rAm^rlque 
trale." 

—  Bulletin   \o.  1,   new  series,  of    the  Xew-1 
agricultural  experiment  station,  contains  an  tali 
and  valuation   of   'Mason's  high-grade  p^^tssh  I 
izer,'  manufactured  In  Binghampton,  N.V..  ibol 
it  to  be  an  unmitigated  swinille;  a  Ion  of  It 
worth,  according  to  the  station's  liberal  esUn 
about  a  dollar  and  a  half,  while  the  •"li^' 
thirty  doilari.    The  reprint   of   the   i' 

circular,  which  makes  part  of  the  bulk .i»i 

the  best  specimen.H  of  pseudo-science  whldi  U  lUf ' 
lately  been  our  fortune  to  meet. 
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COMMENT  AND   CRITICISM. 

E  >'Ew>-RF.rouTEus  of  the  daily  press  are 
g  to  enliven  Ibe  dull  season  by  the  invcn- 
of  stories  of  fhiud  and  irregularities  in 
I'arioua  scientific  biireaun  of  the  govern- 
Novr  it  is  a  new  lind  in  the  accounts 
lie  coast- survey,  and  now  it  is  a  start- 
rcfKjrl  upon  the  proceedings  of  the  fish- 
tnission,  or  llie  work  of  the  national 
mm.  These  stories  have  the  appearance 
elng  earnest  endeavors  to  guess  out  things 
U,  from  the  iX)int  of  view  of  the  news- 
tnight  possibly  be  true,  made  by  men 
not  know  enough  about  the  case  to 
their  guesses  even  plausible.  Last  week 
lU  Advertiser  published  a  despatch 
nshinglon,  pur[K)rling  to  give  an 
rmcl  of  a  re[X)rt  on  the  operations  of  the 
[>giciil  survey.  The  despatch  might  have 
ed  muster  but  for  an  unfortunate  endeavor 
le  r«|)orter  to  strike  beyond  his  reach,  by 
ng  that  Professors  Cope  and  Jliirsli  had 
I  iillowe<l  to  appropriate  collections  of  the 
B  of  $150,000,  belonging  to  the  survey, 
bo  known  that  Cojje  never  had  any  con- 
ion  with  the  survey,  and  so  had  never  had 
pportuoity  to  possess  himself  of  its  spcci- 
B,  the  inventor  would,  no  doubt,  have  sub- 
Ited  Some  other  name  for  his.  That  a  board 
xperts  would  accuse  the  director  of  the 
todj  maseom  of  Yale  college  of  unlaw- 
r  posseasiDg  himself  of  specimens  handed 
m  for  examination  and  report,  is  a  state- 
filled  only  to  provoke  a  smile.  The  fact 
tlu!  director  of  the  sun-ey  hatl  just  left 
onth's  tour  of  inspection  in  the  far 
dcrcd  almost  unnecessary  the  denial 
lo  auditor  that  such  a  report  existed. 

riien  the  history  of  the  irregularities  in  the 
(t-9ur\ej   is   calmly  reviewed,  it  will,  no 


doubt,  be  found  that  the  interests  of  the 
government  have  suffered  less  than  one  would 
suppose  from  the  flaming  hcad-liiics  which 
introduced  the  treasury  report  on  the  subject. 
If,  as  is  said  to  be  the  case,  the  work  unlaw- 
fully paid  for  was  all  done  outside  of  oflice 
hours,  and  in  addition  to  the  regular  duties, 
the  case  may  admit  of  some  palliation  from  a 
moral  asj-Kict,  even  though  we  deplore  such 
a  departure  from  the  spirit  of  the  wise  and 
necessary'  law  that  salaried  government  em- 
ployees shall  not  receive  extra  pa^-  for  real  or 
8upposc<l  extra  work.  The  country  will  not 
see  any  great  wrong  in  loaning  antiquated 
transit  instruments  to  institutions  of  learning, 
when  Ihej"  no  longer  serve  the  |iurposes  of  the 
survey.  The  disposition  to  show  a  newly  dis- 
covered evil  in  the  strongest  light,  and  to  omit 
palliating  circumstances,  is  common  to  all  men, 
cotnmitlees  of  investigation  included.  Let  us, 
then,  reserve  our  judgment  until  we  have  heard 
and  weighed  the  other  side. 


The  publication  of  his  third  re[)Ort  on  the 
insects  of  Illinois  furnishes  the  stiitc  entomol- 
ogist. Dr.  S.  A.  Forbes,  an  opportunity  to 
prepare  an  index  to  the  first  twelve  reijorts, 
which  is  done  in  excellent  manner,  and  to  call 
attention  to  the  fact,  that,  in  volume,  the  four- 
teen reports  of  the  entomologists  of  Illinois, 
amounting  in  all  to  2,3.'>8  pages,  exceed  the 
literature  of  economic  entomology  of  any  other 
state.  Comraenced  by  Walsh,  who  died  soon 
after  his  api)ointment,  and  continued  by  Le- 
Baron  and  Thomas,  the  oflice  has  now  fallen 
into  better  hands  than  at  any  time  sinc«  its 
foundation,  the  reports  of  Mr.  Forbes  having 
already'  become  a  standard  by  reason  of  the 
independent  and  original  methods  with  which 
he  is  pursuing  the  study  of  economic  entomol- 
ogy. The  three  reports  which  he  has  now  |)ub- 
lished,  equal  in  value  the  larger  bulk  of  their 
predecessors. 
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LETTERS   TO    THE  EDITOR. 

Recent  volcanic  activity  in  the  United  States : 
eruptions  of  Monut  Baker. 

In  A  late  comtiiunicatiori  to  ficietire  from  Cnpt. 
Diltton  of  tlie  U.  S.  gpologlcal  survey,  he  nienliuns 
the  dale  1850  na  that  of  the  latest  volcanic  eruption 
within  the  llraiU"  of  the  United  .States.  This  must 
necessttrily  exclude  Alaska.  He  alsn  refers  to  vague 
reporLi  of  volcunlc activity  at  later  dates. 

Jn  addiiij;  a  mile  to  the  subject  of  hi«  paper,  I 
would  a.sk  your  permission  to  recall  three  instances 
of  volcanic*  activity  on  this  coast,  leaving  open  tlio 

3ueslion,  What  is  the  exact  line  between  llie  smoul- 
ering  of  the  '  living '  volcanoes,  and  those  which  are 
*  active,'  or  in  '  eruption  '  ?  etc. 

1".  In  lS.'i4  I  was  one  day  obfer\lng  at  the  trigo- 
uomelricnl  station  on  Oljilruction  Island  In  the  I(o>a- 
rio  Stniit,  Washington  Sound  :  I  had  llnl.«hed  the 
measures  for  horizontal  direction  of  the  summit  of 
Mount  Haker.  and  was  commencing  a  scries  of  meas- 
ures of  the  vertical  atiglea  for  elevation,  when  I  found 
the  whole  .'<ummjl  of  the  mountain  suddenly  obscured 
by  v.ist  rolling  ni.is»es  of  dense  smoke,  which  in  a  few 
minutes  reached  an  eHlimated  lieiglit  of  two  tliousand 
feet  above  the  numntain,  and  soon  enveloiied  the 
higher  pans,  liaker  was  distant  thirty-nine  geo- 
graphical miles  from  my  station,  and  bore  alioul  north 
seventy-live  degrees  east,  true.  The  weather  was  fine, 
and  we  Imped  t^i  see  a  brilliant  display  at  night;  but 
unfortunately  ilie  sky  clouded,  and  we  could  not  see 
the  light  at  night,  nor  the  mountain  next  day:  when 
the  weather  cleared,  the  eruption  had  ce.ised  ;  and, 
instead  of  the  white  mountain  mass,  we  discovered 
that  the  snow  covering  it  was  apparently  melted  away 
for  two  or  tliree  thousand  feet  below  ilie  two  heads. 
Of  course  the  snow  may  not  liave  been  melted,  but 
only  covered  with  ashes  and  scoriae;  and  we  had  not 
the  means  of  di-ciding  the  question  at  tlial  distance. 
We  had  been  in  lliose  waters  during  parts  of  1852 
and  1853,  and  then  the  snow-clad  miiuntjiin  wasquiel. 
We  discovered  that  llic  crater  was  not  on  the  sum- 
mit, or  on  the  secondary  peak  to  the  south-eastward, 
but  on  the  flunk  of  the  higher  peak,  and  opening 
towards  the  bouiIi  or  south-west.  In  sul)S(-(|Ucnt 
years  we  occasiomilly  saw  small  volumes  of  smoke 
issuing  from  this  craier.  The  facts  of  this  eruption 
were  reported  bv  inc  at  the  lime. 

2".  In  18.18  jlr.  Jelin  H.  Uittell  of  San  Francisco 
was  in  Victoria,  ami  he  informs  me  that  the  night 
clouds  over  Mount  H;iki'r  were  l)rilliaiitly  illuralnuted 
by  the  liglit  from  an  eruption  of  Mount  Baker.  Upon 
his  making  Imiiiiiies  among  the  citizens  of  Victoria, 
they  expressed  tlicinsclves  as  being  well  aware  of  the 
eruption  then  going  on. 

3"^.  I  left  llieso  waters  at  the  close  of  the  season  of 
18.'i7;  but  my  colleague,  Capl.  James  S.  Lawsiui,  who 
succeeded  me  In  that  section,  says  tliere  was  no  erup- 
tion for  the  years  he  observed  In  the  Gulf  of  Georgia. 
In  18(17  and  in  1809  I  passed  through  the  waters  of 
Washington  Sound  and  the  (Julf  of  Georgia,  and 
returned,  all  In  sight  of  Mount  linker;  but  there  was 
notliing  unusual  in  the  appe.ir.ince  of  the  nnunitaiu. 
In  1870,  when  1  was  passing  through  Admiralty  Inlet 
and  the  Strait  of  Kuca,  towarils  Victoria.  Mount  Baker 
was  very  clearly  in  sight  at  about  sixty  miles  distance, 
when  I  beheld  great  volumes  of  smoke  projected  from 
the  crater  to  an  estimated  height  of  eight  hundred 
feet  above  the  liiglier  jieak.  During  my  stay  at  Vic- 
toria in  September,  witli  .Mount  Uaker  distant  sev- 
enty-tliree  and  three-quarter  geograjihical  miles,  and 
l)earing  norlli  seventy  degrees  ea.«t,  true,  from  Kocky 
Ilill,  I  made  observations  for  the  height  of  the  two 


peaks,  the  position   and  size  of  Uie  ■  i;k 

height  of   the  snow-line.     I    made  nl  .■i\i 

drawing  of  the  outline  of  tlie  ni"""' 
roundiiigis,   the   more   particular 
had  found  their  way  Into  the  H' 
tliat  the  summit  of  Mount  ISsker  hiid  f.tJIcn  ui.   Ou 
the  contrary,  I  was  perfectly  satisSed,  from  my  yein 
of  familiarity  willi  Us  features,  that  no  such  cafau- 
trophe  hail  taken  place  between  1852  and  1V7";  D« 
was  I  able  to  detect  any  changes  in  1877,  when  I  iru 
daily  in  sight  of  Mount  Baker  for  some  time. 

1  should  call  attention   to   the   fact.  tli.tt.  a  rwJ 
many  years  since,  Mr.  E.  T.  Coleman  of  V 
1  remember  his  name  properly),  after  two  n 
ful  attempts  in  two  dillereii:  -i; 

alpine  clinil>er  who  made  tli  i.rr. 

Be  pnblislii'd  his  account  il.   .      .,  mi 

of  the  glaciers,  nev^,  etc.,  in  Uari'r.r'f  Imt 

I  cannot  recall  the  date.     1  add  the  i  tin, 

which  were  incidentally  obtained  in   '  ■  in 

by  Capt.  Lawson  and  myself  when  en^'  :il»T 

coast-survey  duly:  — 

The  geographical  position  of  the  higher  and  lutlu 
peak  of  Mount  Uaker  is,  latitude,  48"' 4(J'.".4  '  nirili 
longitude,  121°   60'  4"  west.     The   heigbi 
feel  above  the  sea  level ;  the  height  of   ( ' 
peak,    which   lies   probably   two   rnili'-  'm 

south-east,  is  lO.lC:^  feet;  the  upper  p.>  .itf 

Is  50tS  feet  below  the  summit  of  the  inwuiH.un,  am) 
the  length  of  the  crater  about  4U<.i  feel.     The  cnler 
appears  to  be  four  times  as  long  as  it  is  lnu.-iJ.  [Ut 
narrowe^l  part  is  the  upper  limit;  and  it   li' 
soutiiern  slope  of  Ihe  main  peak,  and  p»' 
the  slope,  whicli  1  judged  to  be  thirty  it  lit 

liorizon.     The  lowest  limit  of  the  sn^'  ^^f- 

temlier,  1S70,  at  the  close  of  the  sumn.vi  .ii_.  ...mjUi 
was  5,:jol  feet  above  the  sea. 

These  observations  were  made  with  a  smat)  imlni- 
menl  at  a  long  distance;  but  my  height  of  t* 
pal  peak  differed  only  seventy-two  feet  from 
of  previous  observations,  and  I  believe  llipv 
worthy.  Gboi<ueI)a\ 

L>avld«on  obdrrvniory,  San  Frsnolsoo,  Col.,  Hvitt.  i. 

Iiinguistic  studies  at  the  BUetz  aceney. 

In  the  abstract  of  my  first  paper  reail  in  SeciiAii  B.| 
A.A.A.S.,  as  publishi'd  on  p.  i.W  of  f^elrtirt  i  ■■  s-'.i 
11,  a  slight  mistake  was  made.     For  '  tin 
cardinal  numbers,  human,  inhuman,  and  In  ' 
read  'two  sets  of  cardinal  numbers,  tlie  hum-iu.  ii^i^ 
the  uon-hnman  series.'  J.  Owes  Ooksli. 

Wuihinglon,  D.C.,  Hept.  Id. 

Bpectmin  of  the  great  nebula  in  Aodromsdi. 

By  emjiloying  the  eye  fresh  from  some  lioum'  olwf. 
by  looking  for  some  time  in  the  spectroscope,  ami  if 

IS   IS    n    iS    le    n    is   is    to   ti   tt 


l-l-l-l-l-h 


giving  the  spectrum  a  slight  apparent  to-and-fnt  i 

tion,  1  have  been  enabled,  ini^ •...' .  >: 

5,  7,9,  12,  21,  to  discern  thn. 
upon  the  continuous  spectrui: 
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_4raae>l^    The  relative  positions  arc  shown  in   the 
io^  cut. 

1  'lines'  At  IS.fl  »nd  10  appear,  using  the 
[  tiU,  M  bright  knots.  That  at  17.5  ns  a  long 
I  Thr  arningemeiit  of  the  lines  supgests  certain 
"I  linrs  in  the  spectrum  of  y  t'usseopeiae  and  /J 
I  atiil  the  settings  itgree  with  those  made  upon 
clrutn  of  the  said  stars. 

O.  T.  S. 
Tate  aoUe(>  otwrrritory, 


Tike  Mexican  axolotl  and  its  susceptibility  to 
transformations. 

Ifarie  von  Cliaurin's  experiments  with  Ihe  axoloti, 
as  recoanted  in  tscience  No.  13(i,  under  tlie  above 
trtle,  interested  me  very  much  indeed,  inasmuch  as 
Ihey  came  upon  me  at  a  time  wlien  I  was  esperi- 
■senting  witli  upwards  of  two  hundred  of  these  ani- 
ai)Us  by  very  similar  melho<ls. 

Hy  present  tii-ld  of  research  is  in  north-western 
Sew  Slesico,  .ind  several  furuis  of  azolotis  are  to  be 
bond  in  the  region.    Last  June  (l):>i^'i)  I  visited,  near 

Iveaent  rtxidence,  on  more  occasions  tlian  one.  a 
E^pond  that  ooni.iined  large  numbers  of  them, 
nond  is  nearly  square,  and  its  sides  somelliing 
B  hundred  feet  in  length.  It  is  divided  in  two 
m  eifual  parts  l>y  an  cast  and  west  embankment. 
rV  •  ut  lias  a  narrow  trench  cut  through 

1 1  the  rain  lills  the  ponds  they  comniu- 

B  h  other;  but  this  is  not  the  case  when 
Btpr  IS  low. 
^thc  1st  of  September  each  year  these  ponds 
^'i  nsuaJly  dried  up:  while  during  the  spring  and 
fimuner  months,  the  south  one  has  a  mid-depth  rang- 
bK  b'  liree  and  ^ix  feel,  and  llie  north  one 

buBc  'ity  Jlmiliiwer.      These   depths   vary 

vitk  X- -ui  of  rainfall,  and  otlier  meteurologi- 

ol  conditions. 

As  1  say.  there  were  great  numbers  of  axolotU  in 

p<jnds;  and  as  far  as  I  could  see,  and  by  the 

?wy  kind  xsslsl.tnce  of  Professor  Cope,  these  were 

'  two  kinds:  one  verj'  large  one  (20  cms  ±)  seemed 

lie   the    lar\'al   form   of    Ablyiitoma    mavortiuni; 

"er  much  smaller  one  {Bcms  ±)  proves  to  be  A. 

In  addition  to  these,  there  are  some  me- 

oiies  that  are  very  puzzling,  and  not  yet 

'  igriosed.     With  but  few  exceptions, 

"a  of  the  pond  contained  the  small 

I  MMr  in  Ihe  Other  side  lived  all  the  large  onex, 

r  with  the  great  majority  of  the  light-colored 

ideleriDineiJ  forms. 

lituits  of  this  paper  will  not  permit  me  to  pre- 

Uie  conditions  of  envii-onment  under  wliich 

lis    live,   much    less   an   account   uf  the 


^■rrations  I  made  upon  their  habits  as  they 

*"       ■rt   in  a  state  of  nature.     At  different 

I  as  miiny  of  these  creatures  as  I  de- 

ii  my  experiments  at  home,  tlie  results 

iSrh  i  had  tlie  unusual  opportunity  of  conipar- 

ihose  changes  undergone  by  these  reptiles 

King  in  their  natural  element. 

bole  aim  in  this  paper  to  briefly  present  the 

|aome  of  these  experiments,  so  far  as  they 

,  anil  compare  them  with  those  arrived  at 

Cbauvin,  as  set  forth  in  .Science. 

'ins  coiiflnn  Uiose  uf    this  talented 

,:lt,- 

Aii.'ii!;»  lue  more  readily  converted  into  Am- 
M)K>)nua»  if  kept  in  water  containing  but  little  air, 
oil  ffc*  rfTMi. 
t.  UtrBBsformaiion  is  forced  up  to  a  certain  point 


in  development,  the  reptile  arrives  at  the  higher  form 
without  any  further  interference. 

3.  .\xolotl9  live  in  the  water  with  apparent  com- 
fort a  considerable  and  varying  length  of  time  after 
their  gills  have  been  absorbed. 

4.  After  the  met,imorpbosis  is  completed,  their 
power  to  return  to  the  water  again  to  live,  seems  to 
depend  upon  the  moult,  and  whether  they  have  lived 
in  moist  or  dry  places  since  the  metamorphosis. 

o.  By  varying  the  conditions  under  which  these 
Animals  live,  we  can  at  our  piejisure  retard  or  accel- 
erate their  development  to  the  higher  stages. 

6.  Young  axofotis  are  more  easily  transformed 
than  the  older  specimens,  but  this  rule  also  depends 
iareely  upon  the  conditions  under  which  these  ani- 
mals live. 

There  is  another  very  important  factor  that  enters 
into  this  metamorphosis,  that,  so  far  as  the  .tccount 
in  .Science  goes,  is  not  touched  upon;  and  that  is,  the 
question  of  their  diet  during  the  experiments.  Axo- 
lotls  are  very  voracious  creatures,  and  eminently 
carnivorous.  They  are  very  fond  of  raw  meat; 
and,  upon  the  slightest  provocation,  they  will  feed 
upon  each  otlier.  .So  I  have  foiuid,  during  the 
course  of  my  experiments,  that,  — 

7.  The  metamorphosis  is  hastened  by  regularly 
supplying  tbe  animals  with  plenty  of  proper  food. 
Ami  what  is  stiii  more  interesting,  when  they  are 
thus  treated,  it  markedly  affects  the  appearance  of 
the  transformed  Amblystoma. 

8.  If,  during  the  process  of  forcing  the  transfor- 
mation of  azolotis,  the  animals  are  regularly  supplied 
with  the  requisite  amount  of  fresh  meat,  the  trans- 
formed Amblystomas  arc  very  much  larger  and 
stronger  than  those  which  are  Iransformeil  without 
having  received  any  food.  In  the  case  of  A.  ligri- 
nnm,  those  that  received  food,  the  transformed  ani- 
mal would  hardly  have  been  recognized  as  ilie  same 
species:  they  were  not  only  larger,  but  of  a  very 
deep,  muddy,  black  color,  without  spots;  wliile  the 
others  were  mottled  with  briglit  yellow,  ,ind  a  pale 
brown. 

9.  The  depth  of  the  water  has  a  wonderful  influ- 
ence upon  the  metamorphosis;  and  the  fact  is  well 
known,  that,  tlie  deeper  the  water  in  which  the 
axolotls  live,  the  slower  their  transfonnation. 

Tempvrature  is  anotiier  important  factor  In  the 
change,  and  its  moderate  Increase  seems  to  hasten 
the  transfonnation. 

Now,  the  most  interesting  part  of  all  Is  to  watch 
the  operation  of  these  laws,  that  I  have  given,  in 
nature,  and  the  manner  in  which  tlie  metHiuor- 
phosis  of  axolotls  is  tlicre  effected. 

It  would,  imiccd,  bo  hard  to  find  anywhere  a  more 
perfect  and  lieautiful  example  illustrating  the  ex- 
tremely sensitive  lialance  that  may  exist  between  the 
surrounding  conditions  on  the  one  hand,  and  their 
effect  upon  an  animal  organism  on  the  otlier.  This 
year,  for  instance,  tiie  very  pond  that  I  have  alluded 
to  above,  gradually  dried  up;  the  north  half  of  it 
entirely.  Thi.s  took  a  number  of  weeks;  but  during 
that  time  alt  the  nioditications  of  which  the  metamor- 
phoses of  axolotls  are  subject  to,  or  capable  of,  were, 
so  far  as  their  necessity  goes,  most  lucidly  demon- 
strated. A  shallow  corner  in  this  pond  woiilil,  after 
a  torrid  day  or  two,  dry  up;  whereupon  all  the  axo- 
lotls that  happened  to  be  caught  withui  its  limits, 
would  be  found,  (lerhaps  several  hundred  of  them, 
under  the  dehrin,  rapidly  as.suming  the  Amblystoma 
form.  Numljers  of  the  same  generation,  however, 
in  the  deeper  parts,  would  be  unafTecled  by  thechango 
of  euviroiinieut  so  suddenly  precipitated  upon  their 
brethren.    If  the  drylng-up  continued,  these  trans- 
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formed  animals  quit  the  site,  and,  during  tbe  next 
few  ilnys,  could  be  found  under  Iocs,  and  in  other 
BuitabK-  places  at  some  consiilerable  distance  from 
it.  On  the  contrary,  should  a  min  In  tbe  mean  time 
fill  tbe  iHind  sigain,  and  flood  over  these  shBlImv  parts, 
the  transfornialiiins  were  checked;  and  tlioBP  witli 
gills  anil  branchiae  in  M  stages  of  change,  once  more 
took  to  the  water.  When  huddled  together  In  the 
shallow  places,  the  large  and  strong  ones  devoured 
the  smaller  and  feebler  forms;  and  tlio  differpnl  ap- 
pearance of  tbe  two  was  vi'ry  striking  upon  the  most 
(uperflcial  examination. 

One  day  In  .July  the  whole  north  half  of  this  pond 
suddenly  ran  dry;  and  I  must  confess  the  sight  its 
bottom  presented  during  the  following  day  was  one 
of  the  most  extraordinarj',  and  at  the  same  time 
most  interesting,  that  I  ever  beheld,  and,  after  what 
has  been  said,  can  be  better  imagined  than  described. 
It  absolutely  swarmed  with  these  ere.ilures,  whose 
organizations  were  accommodating  themselves  to  the 
new  condition  of  affairs  as  rapidly  ns  I  he  laws  gov- 
erninu  the  changes  permittc<l.  The  study  would 
have  furnished  food  for  a  small  volume. 

Axoliitls  are  al«o  affected  by  the  chnrarter  of  the 
pnnds  or  swamps  they  live  in,  the  sntne  siMJcies  sliow- 
ing  all  manner  of  shades  in  their  coloration.  Those 
lu  siiallow  f>onds  with  little  or  no  vegetation,  and 
hard  clay  bottoms,  grow  to  lie  very  light  colored,  and 
long  retain  their  larval  forms. 

No  doubt  many  such  ponds  as  1  liave  described 
exist  all  over  this  south-western  country;  and  a  mo- 
ment's reflection  will  make  it  clear  to  us  how  the 
metamorphosis  of  this  creature  tends  to  save  thou- 
sands of  their  lives,  when  tlie  region  Is  visited  by  a 
protrai'lt'd  drought,  and  their  places  of  water  resort 
fail  them.  The  preservation  of  tlie  form  is  thereby, 
to  a  great  extent,  protected, 

Dh.  R.  W.  Shufei.dt, 
I'ort  'Wingate,  N.  Un., 
Aug.  12. 


THE  SONG-NOTES  OF  THE  PERIOD- 
ICAL CICADA. 

TnERK  arc  few  more  interesting  sulyects  of 
study  thiin  the  notes  of  insects  and  the  differ- 
ent uit'chanisms  by  wiiicli  they  are  produced. 
They  interest  every  observant  entomologist; 
and  it  is  dilticiilt  to  record  tlicm  in  mtisical 
sytnbols  that  can  be  reproduced  on  musical  in- 
struments, some  of  tlie  more  successful  and 
interesting  attempts  iu  this  direction  having 
been  made  by  Mr.  S.  II.  Scudder.  I  have 
studied  closely  the  notes  of  a  number  of  species, 
Hiid  have  published  some  of  the  observations.' 

In  the  notes  of  the  tnie  stridulators  more 
particularly,  as  the  common  tree-crickets  nnd 
katydids,  I  have  been  impressed  with  the  vari- 
ation both  in  the  pitch  and  in  the  character 
of  the  note,  depetideiit  on  the  age  of  the 
specimen,  and  the  condition  of  the  atmosphere, 
whether  as  to  moisture,  density,  or  temperature. 
Yet,  with  similarity  iu  these  conditions,  the 
note  of  the  same  8i>ecie8  will  be  constant  and 
easily  recognizable. 

<  3d  rep.  Iiu.  Ho.,  14,  IU,  164;  4th  do.,  139;  «th  do.,  IM-IOS. 


A  few  remarks  upon  Cicada  septendrcim  wtU 
doubtless  prove  of  interest  now  that  the  %\vicm 
has  been  occiii)ying  so  much  alti-ntion.  I  do 
not  find  that  tlie  notes  have  l>cen  anywbw 
very  carefully  described  in  detail,  nor  woiild 
I  pretend  to  pnt  them  to  musical  scale.  ^Vri^ 
ing  seventeen  years  ago,  I  described  the  doIm 
in  a  general  way.  as  follows :  — 

"  ■  The  general  noise,  on  approaching  the  ii>- 
fested  woods,  i.s  a  compromise  between  Itialuf 
a  distant  threshing-machine  and  a  distant  frog- 
pond.  That  which  they  make  when  disturln-J 
mimics  a  nest  of  young  snakes  or  yomig 
birds  under  similar  circumstances,  —  a  sort  of 
scream.  They  can  also  jjrodiice  a  chirp  s< 
what  like  that  of  a  cricket,  and  a  very  li 
shrill  screech,  prolonged  for  fifteen  or  twentr 
seconds,  and  gradually  increasing  in  force,  and 
then  decreasing." ' 

There  arc  three  prevalent  notes,  which,  io 
their  blending,  go  to  make  the  general  nuis«a> 
(k'Hcribed  above.     These  are,  — 

First,  That  ordinarily  known  as  the  fikaT< 
T-r-r-aoh  note.  This  is  the  noto  most  oft«o 
heard  during  the  early  maturity  of  the  maJo, 
and  especially  from  isolated  males  or  frotn 
limited  numbers.  It  is  variable  in  pitch  aai! 
volume,  according  to  the  conditions  jtist  ~ 
tioncd  as  generally  affecting  insect  meli 
Its  duration  averages  from  two  to  three  i«- 
ouds ;  and  the  aoh  termination  is  a  rather 
moiirnfitl  lowering  of  the  general  pitch,  and  i» 
also  somewhat  variable  in  pitch.  distiuctDM*. 
and  duration.  In  a  very  clear  ulnios[»berc, 
and  at  certain  distances,  an  indiviihiul  ook 
has  often  recalled  that  made  at  a  distance  br 
the  whistling  of  a  rapid  train  passitiL  '  ' 
a  short  tunnel.  But  when  heard  iu  - 
pro.\imit3',  the  rolling  nature  of  the  note  irJl 
undoubtedly  remind  most  [jcrsons  more  of  Uk 
croaking  of  certain  frogs  than  of  any  thing 
I  have  heard  it  so  soft  and  low,  and  so  voi 
the  aoh  termination,  that  it  was  the  countei 
of  that  made  by  Oecanthus  latipcniiis  Riley 
in  autumn,  and  when  shortened  from  age  anil' 
debility  of  the  stridulator. 

Second,  The  loudest  note,  and  the  on* 
which  is  undoubtedly  most  idcnlifiwl  with  the 
species  in  the  i)opular  mind,  is  what  maj  br 
called  the  '  screech . '  This  is  the  note  desc 
by  Fitch  as  "  represented  by  the  letters  fiA- 
E-E-E-E-E-e-on,  uttered  continuously, 
prolonged  to  a  (juarter  or  half  a  ininul 
length,  the  middle  of  the  note  being  di 
ingly  shrill,  loud  and  piercing  to  the  c«r,  _ 
its  termination  gradually  lowered  till  the  eaaii 

<  lai  rap.  In>.  Mo.,  S4. 
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tplres."  iJr.  Filch  irrs  :is  to  the  Icngtli  of 
rlunitioii ;  mid  1  have  nlso  orrcii  in  the  same 
t'tlon  —  unless,  indeed,  there  is  a  still  greater 
logc  ihBii  my  siiliscfjiienl  oliservatioiis  wouM 
lifatr.'  U  is  more  proliable,  however,  that 
Br  mrnioiics  were  at  fault :  for,  as  I  have 
rd  this  year,  tliis  shrilling  ordinarily  lasts 
I  two  to  three  seeonds,  though  occasionally 
ager,  and  is  reiwated  at  intervals  of  every 
fire  seconds.  This  note  is  rarely  made  by 
l>Iitary  males,  or  when  but  few  are  gathered 
ether  :  but  it  is  the  prevailing  note  in  the 
eight  of  the  season,  and  is  made  in  imisoii ; 
I'.,  the  assembled  males  on  a  given  tree,  or 
ritbin  a  given  grove,  are  prompted  to  it  simnl- 
nroiisly,  so  that  its  intensity  becomes  almost 
eafcning  at  times.  It  is  of  the  same  nature 
Ibnt  innde  by  the  dog-da}'  Cicada  (Cicada 
iiino««  ^>a.v),  and  in  its  higher  and  louder 
liogs  is  not  unlike  the  shrilling  of  that 
s,  though  by  no  means  so  sharp  and  coii- 
InuouB.  It  is  what  in  the  distance  gives  the 
thrcsbiug-uiachine  sound,  and  it  has  often 
~  illrd  what  I  liave  beard  in  a  saw-mill 
►hen  a  log  is  being  cut  crosswise  by  a  circulai' 

MIW. 

Thinl,  There  is  what  may  be  called  the 
Btcnnittcnt,  chirping  sound,  which  consists  of 
I  series  of  from  filleen  to  thirty,  but  usually 
out  twent3'-two,  sharp  notes,  sometimes 
able,  lasting  in  the  aggregate  nbout  five 
oads.  This  sound  is  so  much  like  that 
ilinarily  produced  by  the  liarn  or  chinuiey 
ittllow  (Iliniudo  erythrogaster),  thiU  a  de- 
riptioti  of  the  one  would  answer  fairly  well  for 
Dlh.  It  resembles  also,  though  clearer  and  of 
kigbcr  pitch,  the  note  of  Microcciitriau  re- 
llocrvc  Burra.,  which  I  have  likened  to  the 
tlow  turning  of  a  child's  wooden  rattle  highly 
pitched.  The  above  notes,  so  far  as  I  have 
neogBizcd  them,  are  of  higher  jjitch,  but 
lett    Tolamc,    in    the    smaller,    Cassinii, 

The  other  notes  —  vix.,  that  made  when  the 
vcX  is  disturbed,  and  a  not  infre(|ucnt  short 
I .  th.it  may  be  likened  to  that  of  a  chick  — are 
onipnratively  unimportant :  but  no  one  could 
Rli«s;  to  the  notes  of  this  insect  without 
id"?  'he  three   peculiar  soimds  witicli   1 
'■d  to  describe  above,  and  wljicii 
are  ■  -  ie<l  in  the  woods  wiiere  the  spe- 

dm  b  Bl  all  common  ;  though  the  undiil.itory 
i«  by  far  the  most  intense,  and   most 
Ir  to  be  remembered. 

C.    V.    RiLBV. 

Smv  thl*  *»■•  nrHtk'ii,  t  hMvc  hcarO.  on  two  CK-cJtelon*.  (bti 
tf^r.L£.nv*rf  ir>  twcHl}  ftvcuodi ;  bul  ibl*  !■  qulle  fibnortiiiil, 
r  evidence  tlmn  ibv  »eaMin  (Junr  20)  to  prov<> 
KrpWndfftm. 


LOST  RfVERS. 

TiiK  [ibenomenon  of  a  stream  flowing  mer- 
rily down  from  a  mountain  and  then  disap- 
))enring,  is,  in  the  west,  a  very  common  one. 
In  following  down  the  Rio  Grande  on  an  en- 
l.irged  ma|),  we  And  many  streams  entering 
into  it  in  its  upper  course.  In  going  down 
a  little  farther,  reaching  the  San  Luis  valley, 
they  are  found  to  suddenly  give  out  on  the 
northern  side ;  and,  a  few  miles  farther  down, 
on  the  southern  side  also.  The  principal 
streams  of  the  valley,  the  Rio  Grande  exccpte<I, 
come  in  full  force  down  the  mountain.  Bow 
freel}'  on,  and  terminate  in  a  marsh,  or  a  small 
lake,  or  in  the  san<l.  The  beds  of  those  which 
should  empty  into  the  Rio  Grande  are  there, 
bul  there  is  no  water  in  them.  Similar  streams 
are  common  over  the  south-west ;  and  the 
various  streams  show  all  the  dilferent  stages, 
from  those  which  I'eally  go  somewhere  all  the 
time,  to  those  which  empty  into  their  main 
stream  a  part  of  the  time,  and  those  which, 
alive  and  full  of  water  above,  always  fail  to 
reach  the  stream  to  which  they  are  headed 
l)elow. 

One  lime  I  hud  the  curiosity  to  examine  a 
stream  at  the  point  where  it  wjis  lost.  It  was 
the  Rio  Hondo,  just  south  of  Santa  Fe.  We 
had  crossed  it  lower  down ;  and,  though  the 
ravine  was  seventy-five  or  a  hundred  feet 
deep,  we  had  found  it  perfectly  dry.  We  fol- 
lowed up  its  south  bank  fur  a  mile  or  two  until 
we  struck  the  foot-hills,  and  there  we  found  it 
a  bright,  rippling  stream,  leaping  down  from 
ledge  to  ledge,  vcr\'  picturcs(|ue,  with  some 
scattered  trees  along  the  banks,  and  so  broad 
that  it  was  not  easy  to  pass  over  it,  leaping  from 
stone  to  stone,  and  remain  dry-shod.  From 
here  my  friend  drove  back  to  the  crossing, 
and  I  walked  down  to  see  where  and  how  a 
stream  could  lose  itself  with  such  a  volume  of 
water,  and  a  jiath  well  marked  out  for  it.  As 
I  followed  it  down,  it  ran  on  merrily  in  the 
midst  of  a  little  valley  not  more  than  six  or 
eight  ro<l8  wide,  along  which  were  pretty  mead- 
ows alternating  with  chimps  of  hushes.  It 
passed  through  the  various  incidents  of  a 
stream,  —  here  a  little  fall,  there  a  rapid  over 
thickly  set  stones,  a  little  farther  on  a  i>ool. 
There  seemed  to  be  tiotliing  unusual  in  it,  when 
suddenly  I  noticed  that  the  little  valley  widened 
to  double  its  jirevious  width,  the  bed  became 
more  sandy,  and  the  stream  was  sjiread  over  a 
greater  space.  It  was  evidently  going  under  ; 
and,  within  twenty  rods  of  where  I  noticed  the 
firet  change,  the  running  water  had  entirely 
disappeareid.     The  bed  of  the  stream  was  damp 
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for  Iwcntj-  rods  or  so  more ;  llien  for  :i  con- 
siderable distance  I  could  get  water  by  digging 
a  few  inches;  then  that  indication  failed,  and 
beyond  the  stream-bed  was  entirely  drj-. 

Not  all  such  streams  terminate  thus  in  the 
middle  of  their  bed  :  some  terminate  in  a  small 
shallow  Like,  some  in  a  marsh  ;  and  either  lake 
or  marsh  is  pretty  sure  to  be  brackish,  due  to 
constant  concentration  by  eva|Joration  of  the 
alkalies  held  in  solution.  Other  lost  streams 
Oil  up  after  a  rainfall,  and  complete  al)ovc  the 
ground  their  course  to  the  main  stream.  After 
a  heavy  rain  in  the  mountains  they  are  apt  to 
change  their  '  lost  '  character  with  a  sudden- 
ness and  decision  which  m.iy  prove  dangerous. 
The  water  occasionally  pours  down  with  an 
advancing  wave  or  head,  which  is  described 
as  sometimes  five  or  six  feet  high. 

There  is  one  remarkable  case  in  New  Mexico 
where  the  lost  tributaries  are  plentiflil,  but  the 
main  stream  docs  not  exist.  This  is  in  a  val- 
ley which  lies  between  the  Rio  Grande  and 
the  I'ccos  Hiver.  The  valley  begins  near  the 
Sandi.t  ^lountains.  and  is  shut  out  from  the 
streams  on  each  side  by  broken  mountain- 
chains.  It  is  a  well-defined  valley,  not  vcrj" 
broad,  but  having  a  length  of  perhaps  three 
hundred  miles.  It  is  somewhat  obscured  by 
the  small  scale,  and  inaccuracies,  of  the  smaller 
maps ;  but  on  a  larger  and  correct  map  of 
the  territory  its  v.illey-charnctcr  is  unmistak- 
able. It  lies  uiucli  nearer  the  Kio  (Jrnnde 
than  the  Pecos.  Flowing  into  it.  especially  on 
the  western  side  near  the  it|iper  end,  and  on  the 
eastern  toward  the  lower,  are  numerous  lost 
tributaries ;  but  tiio  primary  stream  has  so 
completely  disappeared  that  its  bed  can  only 
be  found  at  intervals. 

lu  tills  valley  lie  the  ruins  of  the  Gran 
Quivira.  the  existence  of  which  is  not  onlj-  at- 
tested by  the  niins  themselves,  but  also  by  the 
accounts  of  the  earliest  Spanish  travellers. 
The  reconls  of  the  Spanish  up  to  the  latter 
part  of  the  seventeenth  century,  when  lliey 
were  expelled  by  the  ItidianH.  are  iiieora]ik'te, 
as  the  Indians  destroyed  all  that  was  Icll  be- 
hind. That  the  Gran  Quivira  was  well  known 
to  them,  however,  is  shown  by  the  fact  that 
the  most  prominent  ruin  there  is  that  of  a 
church.  There  is  now  no  water  for  many 
miles  from  the  ruins.  That  there  must  have 
been  once,  can  well  be  granted  :  for  no  large 
city  would  have  heen  built  by  human  beings 
at  a  distance  of  fifteen  or  twenty  miles  from 
a  scanty  water-sujiply.  The  valley  may  be 
named  from  this  city,  and  would  then  be  the 
Gran  (Quivira  valley. 

About  half-w.'iy  down  the  valley  it  is  broken 


by  a  long,    narrow,   thin   layer  of  lav!i    r,MV 
much  broken  up,  and  making  a  desolati 
locally  known  as  the  Mal-pais,  or  '  baa  iui«i. 
The  crater  from  which  the  hiva  was  drrivwl 
was  near  the  northern  end  of  the  ^[al-pnis. 
Just  above  the   Mal-pais  an  old   river-bed  i« 
reached  at  the  depth  of  about   two   ! 
and  fifty  feel:  below  it,  the  river-bi' 
found,   is  at  a  slight   depth.     South 
the  Apache  reservation  the  old  river-i" 
into  a  large  salt-marsh. 

A  stream  of  no  mean  size  seems  to  1iit« 
once  run  down  this  valley.  Not  only  h&a  It 
now  disappeared,  but  its  bed  is  covered  bj 
lava  and  loose  soil  sometimes  to  great  deptht. 
As  to  the  cause  of  the  disappearance,  it  maj 
have  some  connection  with  a  tradition  of  the 
Indians  which  tells  of  a  year  of  fire,  when  this 
valley  was  sn  line<i  with  flames  and  fioisonow* 
gases  as  to  be  made  uninhabitable.  When  lhi» 
occurred,  the  chronology  of  the  Indians  is  not 
jierfect  enough  to  tell  us.  That  it  was  long 
ago,  is  attested  by  the  depth  to  which  the  old 
bed  is  covered  b}'  detritus,  probably  washt-d 
down  from  the  mountains,  and  by  trees  of  con- 
siderable size  which  are  found  in  some  pl»«» 
in  it.  But  that  it  was  not  so  extremely  long 
ago  that  it  had  become  entirely  uninhabitable, 
is  made  probable  by  the  comparatively  l»t* 
desertion  of  the  Gran  Quivira.  It  is  entirely 
possible  that  the  Indian  3'ear  of  fire  may  have 
long  preceded  the  drying-up  of  the  part  of  the 
vallej'  in  which  Gran  Quivira  was  situated. 

M.    W.    H.iBBlXUTOCI. 


ZURIAN     CONCEPTIONS     OF    ANIMAL 
FORMS  AS   SHOWN  IN  POTTERY. 

Several  months  ago  I  visit«d  the  Purhlo  of 
the  Zuiiis,  and  while  there  enioy«'<i  the  oppor- 
tunity of  watching  a  group  of  five  or  six  2uiii 
women  painting  some  of  their  pottery. 

To  show  the  degree  of  merit  of  the  7  "■ 
their  copies   of  animal  forms,  one   in 
better  illustration  than  their  attempts  t 
duce  the  figure  of  the  owl.     It  is  prf>l'  ■ 
the  species  of  this  bird  thev  have  • 
model,  from  time  immemorial,  is  i 
anus,  the    great  American    horned    owl.    -^U 
the  Zuiiian    clay  elligies   of  owls  h.nvc  bona 
on  their  heads;  and  Bubo  virginianus  is  no! 
only  the  most  common  owl  in  the  rejri''"  I"'- 
the  only  one  that  is  thus  conspicuous!' 
being   characterized  by  a  prominent   i-.ii  >■• 
feather-horns. 
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My  drawing  (fig.  1)  represents  a  side  view 
Df  aD  adult  specimen  of  the  owl  in  question, 
ritb  its  mandibles  intentionnlly  opened,  in 
irder  to  )>e  as  much  like  the  Zuni  motlel  (fig. 
))  tin  possible. 
This  cla3'  copy  is  the  most  faithful  one  1 
DuUl  obtnin  from  a  large 
lock  of  siic-h  raateri.tl,  anil 
9ne  of  tl»i?  best  of  their  at- 
rropts  in  this  direction  that 
I  have  ever  met  with,  or 
en  figured. 

It  will  Ihj  seen  tliat  tJie 
leller  has  represented 
tufts  upon  the  head  of 
uliject  by  a  pairof  coni- 
slcvntious.  The  clay 
to  make  this  figure 
8U3r«ptible  of  being 
«l  into  much  more 
itral-looking  tufts  tlian 
yet  we  never  fitid 
In  common  with  the 
beak,  they  arc  painted  a 
bcxMrnish  red.  in  sharp  eon- 
traat  with  the  white  body 
the  rest  of  the  model. 
in  attempt  is  always  made 
-eat  the  feather  disk 
■  eye.  Sometimes 
IS  done  by  two  plane 
ODcentrie  circles ;  other  artists  make  it  as 
in  fig.  2 ;  and  still  others  have  the  rndi- 
liucs  without  the  limiting-circle.  Tlic 
besk  in  ray  specimen  is  one  of  the  best  eflbrts 
|>f  the  kind  that  has  come  under  my  obsciva- 
pon.  nn  attempt  evidently  having  been  made 
represent  its  raptorial  type.  This  is  not 
Jways  the  case,  as  may  be  seen  from  examin- 
Ibe  admirable  figures  of  these  models,  prc- 
uted  us  in  Powell's  '  Second  annual  report,' 
Instrating  Mr.  Stevenson's  unrivalled 
tions  of  IS'Q. 

(body  and  wings  of  one  of  these  etllgips 

■  owl  come  much  nearer  in  form  to  the 

kIv  and  M-ings  of  a  j'oung  specimen  of  Uiibo, 

two  or  three  weeks  old,  than  they  resemble 

»e  parts  in  the  adult  owl ;  the  former  being 

Kjrt  and  rounded,  and  sometimes  represented 

n  tail,  and  sometimes  without.     This  may 

,  been  influence<l,  originally,  from  the  fact 

[tbeac  young  owls  are   often   taken  ;    but 

do  not  acquire  the  feather-horns   until 

in  life. 

We  Bod  the  talons  represented  by  five  char- 

terieM  points,  sometinies  radiating  as  a  star, 

■s  arranged  with  three  in  front, 

:i  I,  which  is  better;  though  these 


parts  never  suggest  to  ns  the  raptorial  foot  of 
the  owl. 

In  criticising  one  of  these  Zuni  effigies,  we 
must  bear  in  mind  the  fact  of  the  grcni  ten- 
dency, as  in  many  of  the  Spanish-American 
folk,  to  imitate  the  work  of  their  ancestors ; 


Fia.  1.  — Uliflil  Intcrul  v 
nnocliili'n     uf     HuUa 
about  }. 


Flo.  S.— Thrre-q«arler1ng  \1c»  from  therifhl 
of  a  Zuni  model  of  the  licad  of  an  owl; 
rvdocrd  about  |. 

and  it  would  be  hard  to  sa}' 
for  how  many  generations  this 
clay  model  of  the  Zuiiian  owl 
lew  of  hcttd  of  adult  has  passed  down  without  the 
'"*"■""""•  "•^"°"'  slightest  attemi.t  at  improve- 
ment in  the  direction  of  a  more 
faithful  portraiture  of  nature.  Occasionally,  how- 
ever, an  artist  will  make  a  lucky  hit :  and  I  have 
two  dticks  in  my  possession  that  illustrate  this. 
The  larger  and  .adult  one  evidently  intended  to 
represent  a  widgeon  (Mareca  Americana)  ;  and 
its  likeness,  both  in  coloration  and  fonn,  is  at 
once  quite  striking.  The  other  specimen  is  a 
young  duck  of  some  nondescript  variety,  the 
merit  of  which  lies  in  the  rather  faithful  imita- 
tion of  the  duckling  as  distinguished  from  an 
old  bird.  This  is  independent  of  its  size,  and, 
1  cs[wct,  a  difficult  effect  to  successfully  pro- 
duce with  the  materials  .it  their  command,  and 
rarely  accomplished. 

Their  irottcry  illuminations  of  birds,  as 
works  of  art,  are  no  better  than  could  be  done 
by  any  of  our  children  at  eight  or  nine  years 
of  age.  ()ccasio:ialIy  we  find  one  where  the 
family  can  be  guessed  at,  but  more  often  the 
very  order  is  obscure. 

Mr.  C'ushing  tells  us,  in  one  of  his  classi- 
cal contributions  to  Centuri/  magazine  (Maj*, 
1883),  about  Zuni,  the  veneration  these  i>eoplc 
have  for  the  turtle,  and  how  they  seem  to  be- 
lieve it  harbors  the  soul  of  some  one  of  their 
dead,  or,  as  he  expresses  it,  '  our  lost  others.' 

We  would  naturally  expect,  therefore,  to  find 
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their  models  of  turtles  nniong  the  best  of  tlieir 
clay  sculptures.  Nor  are  we  disnppoiiitcd  in 
Ibis,  as  may  be  judged  from  the  two  ilrawings 
(figs.  3  and  4)  from  a  specimen  of  this  kind  in 
my  possession. 


^ 


FlO.  3.— Dornal  view  of  lurlle  iitodi*lle<l  )li  while  clay  by  Zufit 
liidliiti. 

The  carapacp  of  this  figure  is  painte<l  a  deep 
brown ;  while  the  epidermal  plates  are  simply 
indicated  iiy  six  transverse  linos,  crossed  by 
the  same  number  af  longitudinal  ones,  both  in 
a  flesh-red  color.  This  latter  tint  has  also 
been  used  to  paint  the  plastron  and  longi- 
tudinal lines  on  the  deep-brown  head  and  feet. 
This  coloration  gives  it  a  not  distant  resem- 
blance to  some  form  of  Chryseraj-s.  Two  such 
specimens  are  in  my  collection  ;  and  in  both 
the  designer  has  represented  the  toes  by  sim- 
ply slitting  the  clay  a  little  ways,  in  one  in- 
slunee  corioctly,  as  seen  in  the  ligure ;  and  in 
the  other  by  three  slits,  giving  each  foot  only 
four  toes. 


"  4-, 


i/fiH-Xjf 


Fid.  4. —The  Bnntf,  latcrul  upect.     F^uUi  Icm  ttmn  hnlf  Mil*  dim 
of  original. 

I  have  never  seen  the  turtle  depicted  upon 
an^' of  their  pottery,  and  I  believe  it  must  be 
one  of  their  rarer  forms  to  model  in  clay.  .So 
far  as  I  can  remember,  Mr.  Barber  does  not 
mention  it,  or  figure  the  turtle  in  his  article  in 
the  American  7iaturalist,  published  some  four 
years  ago  ;  nor  does  Mr.  Stevenson  allude  to 
it,  by  word  or  figure,  in  the  catalogue  of  his 
enormous  collection  of  1879  already  quoted. 


Mr.  .Stevenson's  figures  stipiwrl  anoihrr 
curious  fact  which  I  have  ohsen-ed,  anil  will 
allude  to  before  concluding.  It  is  this:  llin 
seem  to  reserve  their  amblystomaa.  tboir  wto- 
lotls,  tlieir  tadpoles,  and  tlieir  I' 
human  form,  to  illuminate  the  (|u:>. 
kets  they  manufacture,  which  usually  b»«« 
handles,  and  are  ornaraenteil  with  fancy  ser- 
ratcil  edges,  and  are  of  odd  shai>es.  ^Vlmost 
invariably  they  represent  the  tudpolos  upon 
side  view,  and  take  esix^cial  pains  to  draw  llie 
suctorial  lips  and  the  eye.  The  tail,  howovw, 
is  drawn  simply  by  a  wiiggling  line,  and  is  not 
the  broad  tail  of  the  tadpole,  seen  upon  ktvral 
aspect  of  this  creature.       R.  W.  .SiuKr.i.DT. 


TyPES    Ai\D    THEIR    INHERITANCE. 

Tan  object  of  Die  anthropologist  is  plain.  He  iwVt 
to  lenni  wliat  nianltind  re,-illy  are  in  body  ami  miiiil, 
liow  tliey  oauie  to  be  Avlint  lliey  »re,  ami  wliitherUielf 
races  are  tentling;  but  tlie  methods  by  which  ihli 
defiiiitt.'  inquiry  bos  to  be  pursued  are  extremely  ill- 
verse.  Those  of  the  gcoloi^ist,  the  antiquarian,  the 
jurist,  tlie  historian,  the  philologist,  tlie  tniTeller. 
the  artist,  and  th^  statistician,  are  all  etu|)loyp<1;  iiul 
tlie  science  of  man  progresses  througli  Un.'  bflp  "( 
specialisls.  Under  these  circuiustatices,  I  tbiult  II 
best  to  follow  an  example  occasionally  set  by  pre»i- 
deiits  of  sections,  by  giving  a  lecture  rallier  ih»n  an 
a<ldre!is,  selecting  for  my  subject  one  that  bu  loof 
been  my  favorite  pursuit,  on  which  I  have  b<«ll 
working  witli  fresh  data  during  many  recent  monlbsk 
iinil  about  which  I  have  somelhing  new  to  suy. 

My  data  were  tlie  family  reconls  intrusted  lii  i»« 
by  persons  living  in  all  parts  of  the  country; aod  I 
am  now  glad  lo  llilnk  that  the  publication  of  sow 
flrst-frnils  of  Ihi'ir  analysis  will  show  lo  many  cartftl 
and  intelligent  corre-spondenls  that  their  pnin«lakiD| 
has  not  been  thrown  away.  I  shall  refer  lo  only* 
part  of  the  work  already  completed,  which  lu  i)ot 
time  will  be  published ;  and  must  Ijc  satisflctl  If,  thai 
I  have  linisbed  this  address,  some  few  idexs  lUal  Tu 
at  the  root  of  heredity  sliail  have  been  clearly  appi*- 
bended,  and  their  wld«!  bearings  more  or  less  ill»- 
tiuctly  perceived.  I  am  the  more  desirous  of  spcakini 
on  heredity,  because,  judging  from  private  coiivms*- 
lions  and  inquiries  that  are  often  put  to  me,  the  pop- 
ular views  of  what  may  be  expected  from  Inheritiaot 
seem  neither  clear  nor  just. 

The  suljject  of  my  remarks  will  be  '  Types  ajul  thrlf 
inheritance."  I  shall  discuss  the  conditions  of  lh» 
■lability  and  inslabilily  of  types,  and  ho|>e,  in  doinf 
80,  to  place  beyond  doubt  the  existence  of  a  UropU 
and  far-reaching  law  that  governs  hereditary  Iru* 
mission,  and  lo  which  J  once  before  ventured  lo  Ji»« 

0p«nlnK  addrc«i  before  lh«  BCcUon  of  MiUiropuloC}  of  0» 
Britloli  n»»<«!lallon  for  Ibe  ndvaiiMimMit  of  releor*.  by  l'»i»«» 
Oaltok,  K.  11.  S.,  I'lt.,  preaidini  of  the  arcUun.  Kiuoi  »<•»«■» 
ahcelauf  JVu^wrf. 
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ion  oD  f&r  more  slender  evidence  Ibsn   I  now 

I  Is  suioe  j^ears  since  I  made  an  exteiisire  series  of 
txprrimi-nls  on  Ibe  produce  of  seeds  of  diJTerenl  size, 
but  of  the  same  species.  Tbey  yielded  results  Ihat 
•eemed  very  noteworthy ;  and  I  u?ed  them  21s  the  basis 
of  «  lecture  iM.-fnre  the  lEoyal  inMitution  on  Feb.  fl, 
ll*i7.  It  appeared  from  tliose  experiments  that  Uie 
offspring  did  not  tend  to  resemble  their  parent  »<«<ds 
in  size,  but  to  be  aJn-ays  more  mediocre  than  they,  — 
to  lie  smaller  than  the  parents,  if  tlie  parents  were 
lanfe;  to  i>e  Lirger  than  the  parents,  if  the  parent* 
»erc  viTi  -ni.vll.     Tlie  point  "f  confcrgenct  wa*  con- 

I  aldci  the  aTerage  size  of  the  seeds  contained 

In  til'        .,       i;:ful  I  bought  at  a  norscrygarden,  out 
of  which  I  ^'lectcd  those  thai  were  ix^wii. 
The  experiments  showed,  furlbrr,  ili.sl  the  ineaji 

lUial  rBgr««sion  towards  ntediocrity  was  dim^tly  pru- 

fportlooal  to  Ibe  parental  ierialUm  front  It.  This 
euriotu  result  was  based  on  to  nui;  flaiitiagi,  oon> 
ducted  for  me  by  friends  liitac  tM  farfooa  part*  of 
the  country,  —  from  Xaim  in  llie  nortk.  to  Cornwall 
in  the  sontfa,  daring  oi>e.  two,  or  eroi  tkrae  geoom- 
tjonsof  the  plant*.  —  tbat  I  eoaU  eDtenaia  no  doobt 
bfthe  truth  of  myoondaaioaa.  Tbeezart  ratio  of  r»- 
eieision  remained  a  little  tfoaMfal.  owtag  le  TartaMe 
influences;  ibetefotv  I  did  not  illiMiil  to  deSne  It. 
After  the  lecture  had  been  fmtMbad,  H  utjmii«d  to 
me  that  ilic  groandfofsyaataglvtapalcbt  haaryed 
as  objecUons  to  Ike  gsteni  eeaetarfaaa,  I  Sd  not 
thinlr  ihem  cf  moaait;  k«t  m  Um  htffatrj  ] 
Mrr  :h  OMBj  SHall  AflnASca  aad 

ofd^i  lid  be  ■earvrfy  ]P«mMc  te  ((M  a  bffcC 

indy»tafullaxid»dwmiaf,iwei  tofefcw^irtbia^ 
AIM.  I  waa  then  bliad  lo  vkat  I  a«v  ytfcaf**  lo  bt 
iinple  extUaatkm  tt  tka  pkcaMnoa:  m  I 
bt  it  better  la  a^  ao  aacc  w^tm  On  n^jett 

FiiMil  I  shimld  obialB  iadepe*dMl  uMiMi  It  mm 
■mhtvpotogieal  eridcaee  tkat  I  diirtwd,  arfaf  ontj 
for  Use  seedto  a*  aeaaa  «f  Onvtef  >0M  «■  tifldlly 
ii)  maa.  I  tried  in  TiiB  far  a  let  aad  mimj  Ome  lo 
oMaia  it  !■  I 

a  cxiseBt  aelh^  logMhar  «Mk  Xbw,  l» 
me  to  maka  am  tfar  of 
whieb 
last  j«mr  vtih  «ha«  I  waiil     I  > 

BJMtfl 

laqalT7  ia  «7  yeesvacCM.  !■>  sMm  AoaM  ha  I 

to  tbe  retaraa.    I 

pomUmr  oC  tke  iiiiiiili  «f  ki<|^  hertac  haw  fo- 


throngb  which  spcrlal  fiunlly  pecullarltlM  becomi* 
merged  Into  the  typlciil  clinractcrlstica  nf  the  men  at 
large. 

The  subject  of  the  inquiry  on  wblih  I  am  alwut  to 
speak  wuB  boredilary  slatnro.     My  dnU  rnnslslnd  itf 
the  height"!  of  iWI)  mlult  rlilldren,  and  <if  tbrlr  rrspec- 
llvr  piirrntBges, 2()r>  in  number.    In  every '•'■•   '  '--■-- 
niuteil    llie   feiniile  slatures   I.0   llieir  con 
male  p<|Uival<'nl9,  and  used  lliein  In  their  li.u  .!...>■  •! 
form;  so  that  no  otjorllon,  ((rtjunded  nn  tlie  iniui 
dlltnrencc  nf  stature,  need  be  ral>rd  wbmi  I  tpcn 
averages.     The  fiiolor  1  imerl  wus  1.08,  which  is  •  i 
alcnt  to  oilding  a  llllln  lesit  tliiin  one-twelfth  t/>  '    ' 
female  height.     It  dlifora  a  very  lltlU  from  the  r . 
ftmployed  by  other  anlliro|Kiloglsls,  who.  niun  i,v.  i, 
differ  a  trllle  lietwopii  lliein«elvi>i :  anyhow  ii  tulia 
my  data  better  lliati  1. 07  or  l.iiV.    ']')■•'  (Inat  ri'snii  )• 
not  of  a  liind  ti)  be  affi-rlcd  by  Ilmse  minute  il' 
lor  it  hajiiH-ncd,  that,  owing  to  a  mistaken  dli. 
tbe  computer  to  whom  I  first  lnini*l«d  thi'  Ii 
lued  a  somewhat  different  faetur,  yet  the  resiil!  •-u-, 
oiit  cloC'ly  tiie  tame. 

I  shall  explain  with  fulneaa  why  I  cboto  .Ijlura  for 
the  sntijeet  of  in'|ulry,  berause  ibn  j 
points  to  Im!  attended   to  in   (|ii>   in 
maolfeat  Uwtnselves  br>i  |iy  doing  to. 
advantajres  are  obvlmii  cn.ni/l,,  in'  li  .!•>  11 
f  whleh  U" 

;  .  i.'-y  'liirlri'.' 

hU,  lis  siiiali  d<-|" 
gp,  and  Its  ln<-'<n 

lity.     OU.. 
obrlnua  are  no  !■ 
facte 
lb«s 
aba> 
aalo  I. 
Tb«lla»«i 
Ii. 
t) 


k^pfcor  tiiaa. 
gMMTBl  MalW. 
IhebiMtM,  ' 
tl. 

«f  Ui*iM*4ahd'  ' 

die  Nat.    Atmmn 

iaMlas<HfaMf«f0. 

or  I'M  Mthai  titUf,  > 

I  Mtta^  la  Um  ikitolM '^ 

a«  dM  Ci«e»t  0l{ 

•  Mda  Impmm4  IT  Ike  t»tm  i4  im  ^ 
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uiy  Antliropomelric  laboratory  in  the  Interiiatinnal 
health  exhibition  l«st  year.  They  were  almost 
perfect. 

The  multiplicity  of  elements,  some  ilcrivi-il  from 
one  progenitor,  some  from  another,  must  bn  the  cause 
of  a  fact  that  has  proved  very  convenient  in  the 
course  of  my  inquiry.  It  Is,  that  the  stature  of  the 
cliiUlren  depends  closely  on  the  average  stature  of 
the  two  parents,  and  may  be  considered  in  practice 
as  having  nothing  to  do  with  their  individual  heights. 
The  (aet  was  proved  as  follows  :  After  transmuting 
the  female  measurements  in  the  way  already  ex- 
plained, I  sorted  the  children  of  parents  who  sev- 
erally differed  1,  2.  3,  4,  and  5  or  more  inches  Into 
separate  groups.  Each  group  was  then  divided  into 
similar  classes,  showing  the  number  of  esses  In  whicli 
tlie  children  dilTered  1,  2,  .3,  etc.,  inches  from  the 
common  average  of  the  children  in  tlieir  respective 
families.  I  coufined  my  inquiry  to  large  families  of 
six  children  and  upwards,  that  the  common  average 
of  each  might  l)e  a  trustworthy  point  of  reference. 
The  entries  in  each  of  the  different  groups  were  theu 
seen  to  run  in  the  same  way,  except  that  in  the  last 
of  them  the  children  showed  a  faint  tendency  to  fall 
into  two  sets,  one  taking  after  the  tall  parent,  the 
other  after  the  short  one.  Therefore,  when  dealing 
with  the  transmission  of  stature  from  parents  to 
children,  the  average  height  of  the  two  parents,  or, 
as  I  prefer  to  call  it,  the  'mid-parental'  height,  la  all 
we  neeil  care  to  know  about  them. 

It  must  he  noted  that  I  used  the  word  parent  witli- 
oat  specifying  the  sex.  The  methods  of  statistics 
permit  us  to  employ  this  abstract  term,  because  the 
coiies  of  a  tall  father  being  married  to  a  short  mother 
are  balanced  by  those  of  a  short  father  being  married 
to  a  tall  mother.  I  use  the  word  parent  to  save  a 
complication  due  to  a  fact  brought  out  by  these  in- 
quiries, that  the  height  of  the  children  of  both  sexes, 
but  ejipecially  that  of  the  daughters,  takes  after  the 
height  of  the  father  more  than  it  docs  after  that  of 
the  mother.  My  parent  data  are  iiisullicient  to  deter- 
mine the  ratio  satiofaclorily. 

Anotlier  great  merit  of  stature  as  a  subject  for  In- 
quirie!>  into  heredity  is,  that  marriage  selection  takes 
little  or  no  account  of  shortness  or  tallness.  There 
are  undoubtedly  sexual  preferences  for  moderate  con- 
trast in  licight;  but  the  marriage  choice  appears  In  be 
guided  by  so  many  and  more  important  cnnsideratlmis, 
that  quest  ions  of  stature  exert  no  pcrci'plibleinflupnce 
upon  it.  This  is  by  no  means  my  only  inquiry  into 
this  subject;  but,  as  regards  the  present  data,  my  lest 
lay  in  dividing  the  205  male  parents,  and  the  2K>  female 
parents,  each  into  three  groups,  —  tall,  medium,  and 
short  (medium  being  taken  as  (17  inches  and  upwards 
to  70  inches),  —  and  in  counlitig  the  nnnilier  of  mar- 
riages in  e.icli  possible  combination  between  them. 
The  result  was  that  men  and  women  of  contrasted 
heights,  short  and  tall,  or  tall  ami  short,  married  just 
about  as  frequently  as  men  and  women  of  similar 
heights,  both  tall  or  both  short:  there  were  tliirty-two 
cases  of  the  one  to  twenty-seven  of  the  other.  In 
applying  the  law  of  probabilities  to  investigations 
into  lieredity  of  stature,  we  may  regard  the  married 


folk  OS  couples  picked  out  of  the  general  (lopul 
at  haphazard. 

The  advantages  of  stature  as  a  subject  in  aMcIi 
the  simple  laws  of  heredity  may  be  sludit-.l 
be  understood.     It  it  a  nearly  conolant  vain. 
frequently  measured  and  recorded:  audit«di>cuMiuii 
is  little  entangled  with  considerations  of  niirtiirf.  r.f 
the  survival  of  the  fittest,  or  of  m.iriiogr 
We  liave  only  to  consider  the  nild-pan'ntaj:' 
to  trouble  ourselves  about  the  ]>areuU  ■" 
The  statistic.ll   variations  of  ittature  are  >  ■ 
regular;  so  much  so,  that  their   general  confimaitj 
witli  the  results  of  calculations,  tia^edon  iheabilnct 
law  of   frequency  of  error,  is  an    accepteil  f«tt  lij 
anthropologists.     I  have  made  much  use  of  lli«  \itOf- 
erties  of  that  law  in  cross-testing  ray  various  condu- 
sious,  and  always  with  success. 

The  only  drawback  to  the  use  of  stature  is  iiumill 
variability.  One-half  of  the  population  with  whim 
I  dealt  varied  less  than  1.7  inched  from  the  tvtnjjts 
of  all  of  them;  and  one-half  of  the  offspring  of  ilni- 
liar  mid-pareulagcs  varied  \en  than  1.6  inobei  from 
the  average  of  their  own  hcighta.  On  llii"  nth« 
hand,  the  precision  of  my  data  is  so  small,  |" 
to  the  uncertainly  In  many  cases  whether  ll 
wa^  measured  with  the  shoes  on  or  oft.  that  1  Uuiliii 
means  of  au  independent  inquiry,  that  each  olj8<n> 
tion,  taking  one  with  another,  is  liable  to  aii 
that  as  often  as  not  exceeds  two-thir<ls  of  an  im 

It  luiisl  be  clearly  understood,  tliat  my  loq 
primarily  into  the  inherit.ince  of  different  dcgrMt 
tallness  and  shortness;  that  is  to  say,  of  ai< 
ments  made  from  tlie  crown  of  the  head  to  tli< 
of  mediocrity,  upwards  or  downwards  as  the  HM 
may  be,  and  not  from  the  crown  of  tlie  bead  to  tbi 
ground.  In  the  population  with  which  I  deal,  tlx 
level  of  mediocrity  is  CS^  indies  (without  slionl. 
The  same  law  applying  with  sutTielent  clMenea 
both  to  tallness  and  shortness,  wc  may  indiiiie  Iwil 
under  the  single  heatl  of  deviations;  and  1  slisll  oH 
any  particular  ileviation  a  •deviate."  Hy  tlic  iw  al 
this  word,  and  that  of  'mid-parentage,'  we  i:*D  it- 
Rue  the  law  of  regression  very  briefly.  It  Is,  tlnlil" 
height-deviate  of  the  offspring  is,  on  the  «»ci 
two-thirds  of  the  hcight-ileviate  of  It-s  mid-parenl 

If  this  remarkable  law  had  been  based  onlyuai 
periments  on  the  diameters  of  the  seeds,  it 
well  be  distrusted  until  confirmed  by  other  iiiqi 
If  it  were  corrob()rate<l  merely  by  the  observal 
on   human  stature,  of  which  I  am  about  to  s| 
some  hesitation  might  be  expected  t*eforo  Its  tnitli 
could  lie  recognized  in  opposition  to  the  C'l"- 
lief   that   the   child    tends   to   resemble  it? 
But  more  can  lie  urged  than  this.     It  is  e.T 
shown  that  wc  ought  to  expect  filial  regrc- 
that  it  should  amount  to  some  constant  f 
part  of  the  value  of  the  mid-parental  devi  < 
is  because  this  explanation  confirms  the  pre. 
servalions  made  both  on  seeds  and  on  men, 
fool  justified   on  the  present  occasion  lu  dr»i 
attention  to  this  elementary  law. 

The  ejcplanalion  of  it  is  as  follows:  Tbc  child  iO' 
herits  partly  from  his  parents,  partly  from  ltt«  ai 
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3pe«kiog  geoenlly,  the  farlher  his  genealogy 

iteck,  the  more  numerous  and  varied  m-ill  bis  aii- 

•MI17  beeome,  antil  tbe;  cease  to  differ  from  any 

■qsUly  aBBcrona  aaiople  taken  at  haphazard  from 

lVb»  nre  at  large.    Their  mean  statnre  will  then  be 

*  aaBie  as  that  of  Ibe  race:  in  other  word.*,  it  will 

r»-  t,-^ii,-v,.TO.    Or,  to  put  the  same  fact  into  another 

tnoM  probable  ralae  of  the  ni id-ancestral 

.  —  ..  .a  any  remote  generation  is  zero. 

For  the  mocnenl  let  ns  confine  our  attention  to  the 

frewioi*  an.-..itrT.  and    to   the    mid-parentages,  and 

I  |pti>;  [-mediate  geneimtions.    The  combina- 

Uwi  1.:  .  .-L>  of  the  aneeatrr  with  the  deriate  of 

Ikemid-tiarentage,  is  that  of  nothing  with  »>mething: 
sad  Ute  result  resembles  that  of  pouring  a  uniform 
yraportioo  of  pure  water  Into  a  vessel  of  wine.  It 
4ilat«s  lb*  wine  to  a  constant  fraction  of  Its  original 
■koboUc  streogth,  whatever  that  strength  may  hare 


The  inlennediate  generations  will,  each  In  its  de- 
r,  tlo  lb«  sama.  The  mid-deviate  of  any  one  of 
|i  Ifaem  will  have  a  value  intermediate  between  that 
af  the  mid-parentage  and  the  zero  value  of  the  an- 
cestry. Its  combination  witli  the  mid-parental  devl- 
sls  win  he  as  If  not  pure  water,  but  a  mixtnre  of 
vine  and  water  in  some  definite  proportion,  had  been 
ponrcd  into  the  wine.  The  process  throughout  is 
sns  of  proportionate  dilutions,  and  tli^refure  the 
)riat  effect  of  all  of  them  is  to  weaken  the  original 
wiiK  In  a  constant  ratio. 

Wa  have  no  word  to  express  the  form  of  that  ideal 
•ad  waposite  progenitor,  whom  the  offspring  of 
Itallsr  mid-parentages  mo!t  nearly  resemble,  and 
iron  whose  stature  their  own  respective  heights  di- 
?rmlT.  above  and  below.  He,  she.  or  it.  may 
ceacfSBt'  of  the  group.  I  shall  shortly 
iiy  BOtion  of  a  generant  is,  but  for  the 
itl  it  ii  tvSricat  to  show  that  the  parents  are 
t  IdeDtleal  with  the  geocnnt  of  their  own  offspring. 
The  STMage  legressioB  of  the  offspring  to  a  con- 
Hatil  fraction  of  their  respective  mid-parental  devia- 
tiofos,  which  was  Brst  ohaerred  in  the  diameters  of 
maris,  and  then  eoofifmed  by  observations  on  human 
Mature,  is  now  shown  to  be  a  perfectly  reasotiable 
bw  whkh  might  have  been  deductively  foreseen.  It 
k  ct  to  simple  a  character,  that  I  have  made  an  ar- 
HMgement  with  one  movable  pulley,  and  two  fixed 
•am,  by  which  the  probable  average  height  of  the 
(Uldran  of  kDOVD  parenta  can  be  mechanically  reck- 
aaed.  This  law  tells  heavily  against  the  full  hered- 
itary tnuumtS'lon  of  any  rare  and  valuable  gift,  as 
saly  a  fav  of  many  cbildmi  wonld  resemble  their 
■itWpMcotage.  The  mote  ezoeptioiial  the  gift,  the 
mm  exeepUonal  will  be  the  good  fortune  of  a  par^ 
•nl  wlw  hM  •  aoa  who  equals  him,  and  still  more  if 
h»  kss  a  snti  who  oftrpisws  him.  The  law  is  evcn- 
M»<led :  it  Irries  the  same  heavy  soeeesakM-tax  oa 
<4  hadnfss  as  well  as  of  goodacas. 
llM  axtnva^ot  ezpectaUon*  «i 
I  fmmu  that  their  children  will  ioberit  aO  their 
.  it  no  \n*  dieeuuBfaaaees  extravagant  fast* 
that  Ihay  win  lahsrit  all  their  weaknesses  and  dls- 


The  converse  of  this  law  Is  very  far  bosn  htiat  Mi 
numerical  opposite.  Because  the  bmsI  prahaMe  da- 
viate  of  the  son  is  only  two-thirds  thai  «f  his  mid- 
parentage,  it  does  not  in  the  least  foOav  (hat  the 
most  probable  deviate  of  the  mld-liaRBtage  is  |,ar  H 
that  of  the  son.  Tbe  nnrolwr  of  iadivMBals  ta  a  pa|»- 
ulation  who  differ  little  fraai  Mcdlocrily  Is  so 
ponderant,  that  it  is  more  be^acatly  the  1 
an  exceptional  man  is  the  xiiiii  ahat  exeeptiaaal  a^ 
of  rather  meiliocre  parents,  than  the  mttta^  see  of 
very  exceptional  panmts.  It  appears  fium  the  soy 
same  table  of  observations  by  which  the  valae  vl  tha 
filial  regression  was  determined,  when  it  is  rrnd  ia  a 
different  way,  namely,  in  vertical  cuhiu—  tmtraM  af 
in  horizontal  lines,  that  the  : 
entase  of  a  man  is  one  thatdeviates««ily< 
much  as  the  man  does.  There  is  a  great  dBereoee 
between  this  value  of  |.  and  the  aaaMrieal  uwiwsa 
mentioned  above  of  |;  it  is  foor  aad  a  half  timis 
smaller,  since  4|,  or  |,  being  malliplied  into  |,  is 
equal  to  {. 

Let  it  not  be  supposed  for  a  nMsicBt.  that  theaa 
figures  invalidate  the  general  doctrine  that  the  db0- 
dren  of  a  gifted  pair  are  moch  laore  tikriy  to  be  gifted 
than  the  children  of  a  mediocre  pair.  What  it  aa- 
serts  is,  tliat  the  atilest  diiM  af  one  gifted  pair  ia  aat 
likely  (o  be  as  gifted  as  tlie  aUesl  of  all  the  diOdiVB 
of  ver;-  many  mediocre  paiia.  However,  aa,  iMtwith- 
Manding  this  explanation,  someaoapidoamaf  n^nia 
of  a  paradox  lurking  in  tbeae  stnNigiy  cootnaled  r»- 
sults,  I  will  explain  the  form  ia  whiA  the  table  ct 
data  was  drawn  up,  and  give  aa  aneolale  eoaaccted 
with  it.  lu  outline  was  constructed  by  ndtag  a 
sheet  into  sqnares,  and  writing  a  serie*  of  heights  ia 
inches,  such  as  00  and  aader  til,  61  aad  ander  01; 
etc,  along  its  top^  and  aaotber  siadlar  aeries  dowa 
iu  side.  The  former  lefeiied  to  the  hei^  of  off- 
spring, the  latter  to  that  of  aiid-pareataeBs. 
square  in  the  table  was  fotaicd  trf  the  I 
of  a  vertical  column  with  a  huiiuuutal  oae;  and  ia 
each  square  was  inserted  the  nmaber  of  riiildrea  o«l 
of  the  93n  who  were  of  the  height  Indicated  by  the 
beading  of  the  vertical  column,  and  who,  at  the  saate 
time,  were  bom  of  mtd-parenlages  of  the  height  indS- 
cated  at  the  side  of  the  horizootal  column.  I  take 
an  entry  out  of  the  table  as  aa  exaaipie.  In  the 
square  where  the  vertical  column  headed  >  9t-  is  inter- 
sected by  the  horizontal  column  by  whoae  side  07-  ia 
mariced,  the  entry  38  is  found:  this  means,  that,  ost 
ct  the  930  children,  38  were  bom  of  mid-parentages  of 
<n  and  under  70  inches,  who  also  were  07  aad  nndar 
09  inches  in  beigfaL  I  found  it  hard  at  first  to  catch 
the  f all  signiOeance  of  the  entries  in  the  table,  which 
had  cofioos  relstians  that  were  very  intrrcsiing  to 
investigate.  Lines  drawn  through  entries  of  the 
saiae  value  foraMd  a  series  of  conrenlric  and  similar 
dtipses.  Thdr  eoounoo  centre  lay  at  ttie  tatersea- 
of  the  sertieal  aad  horizontal  line*  that  cor- 
ta  09i  ladM*.  Tlietr  axes  wsre  •Imllariy 
ladined.   The  points  where  each  ellipse  In  sacecattoa 
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was  touched  by  a  horizuntal  (angeni,  lay  in  a  straight 
tine  inclined  to  the  vertical  in  (he  ratio  uf  j;  those 
where  they  were  touelied  by  a  vertical  ungent,  lay 
in  a  straight  line  inclined  to  the  horizontal  in  tlie 
ratio  of  -J.  These  ratios  conlinu  the  valnes  of  aver- 
age regression  already  obtained  by  a  ilifTerent  method, 
of  i  from  mid-parent  to  oCTspring,  and  of  ji  from 
offspring  to  mid-parent.  These  and  other  relations 
were  evidently  a  subject  for  mathematical  analysis 
and  verification.  They  were  all  clearly  dependent 
on  three  elementary  data,  supposing  the  law  of  fre- 
quency of  error  to  be  applicable  throughout;  these 
data  being  1°,  the  measure  of  racial  variability;  2°, 
that  of  co-family  variability  (counting  the  offs]>ring 
of  like  mid-parentages  iis  members  of  the  same  co- 
family);  and,  :)°,  the  average  ratio  of  regre>sion.  I 
noted  these  values,  and  phrased  the  problem  in  ab- 
stract terms  such  a'i  a  competent  mathematician 
could  deal  with,  disentaiifiled  from  all  reference  to 
heredity,  and  in  that  shape  submitted  it  to  Mr.  J. 
Uamilton  DickHon,  of  St.  Peter's  college,  Cambridge. 
I  asked  him  kindly  to  investigate  for  me  the  surface 
of  frequency  of  error  that  would  result  from  these 
three  data,  and  the  various  particulars  of  its  sections, 
one  of  which  would  form  the  ellipses  to  which  I  have 
alluded. 

I  may  be  permitted  to  say  that  I  never  felt  such  a 
glow  of  loyalty  and  respect  towards  the  sovereignty 
and  magnincent  sway  of  mathematical  analysis  as 
when  his  answer  reached  me,  confirming,  by  purely 
mathematical  reasoning,  my  various  and  laborious 
statistical  conclusions  with  far  more  minuteness  than 
I  bad  dared  to  hope;  for  the  original  data  ran  some- 
what roughly,  and  I  had  to  smooth  them  with  tender 
caution.     His    calculation    corrected    my    observed 

value  of  mid-parental  regression  from     to  —  :  the 

relation  between  the  major  and  minor  axis  of  the 
ellipses  was  changed  3  per  cent,  their  inclination 
was  changed  less  than  2°.  It  is  obvious,  then,  that 
the  law  of  error  holds  throughout  the  investigation 
with  sufficient  precision  to  be  of  real  service,  and 
that  the  various  results  of  my  statistics  are  not  cas- 
ual detenninations,  but  strictly  inlerdependenL 

In  the  lecture  at  the  Royal  institution  to  which  I 
have  referred,  I  pointed  out  the  remarkable  way  in 
which  one  generation  was  succeeded  l>y  another  that 
proved  to  be  its  statistical  counterpart.  I  there  had 
to  discuss  the  various  agencies  of  the  survival  of  the 
6ttest,  of  relative  fertility,  and  so  forth;  but  the 
selection  of  human  stature  as  the  subject  of  iuvesti- 
galion  now  enables  me  to  get  rid  of  all  these  compli- 
cations, and  lo  discuss  this  very  curious  question 
under  Its  simplest  form.  How  is  it,  I  ask,  that  in 
each  successive  generation,  tliero  proves  to  be  the 
same  number  of  men  per  thousand  who  range 
between  any  limits  of  stature  wo  please  to  specify, 
although  the  tail  men  are  rarely  descended  from 
equally  tall  parents,  or  the  short  men  from  equally 
•liort  ?  How  is  the  balance  from  other  sources  so 
nicely  made  up?  The  answer  is,  that  the  process 
comprises  two  opposite  sets  of  actions,  one  conccn- 
trative  and  the  other  dispersive,  and  of  such  a  char- 


acter that  they  necessarily  neutralize  one  anolba, 
and  fall  into  a  state  of  stable  eiiuilibrium.  By  tb« 
first  set,  a  system  of  scattered  elements  is  repland 
by  another  system  which  is  less  scattenvl;  by  tb< 
second  set,  each  of  these  new  elements  I'ccomi 
centre,  whence  a  third  system  of  elements  is 
persed.  The  details  are  as  follows:  In  the  fit 
these  two  stages,  the  units  of  the  population 
themselves,  as  it  were  by  chance.  Into  married 
pies,  whence  the  mid-parentages  are  derived : 
then  by  a  regression  of  the  values  of  tlie  mill- 
ages  the  true  generants  arc  derived.  In  the  u 
stage,  each  generant  is  a  centre  whence  the  offa; 
diverge.  The  stability  of  the  balance  between 
opposed  tendencies  is  due  to  the  regression  hcAu^\ 
portionate  to  the  deviation,  —  it  acta  like  a  sjiriqf 
against  a  weight. 

A  simple  equation  connects  the  three  data  of  riM 
variability,  of  the  ratio  of  regression,  and  of  »■ 
family  variability;  whence,  if  any  two  are  given,  tit 
third  may  be  found.  My  observations  give  3«piini« 
measures  of  all  three,  and  their  values  lit  well  isU 
the  equation,  which  is  of  the  simple  form,  —       

e*  2  "•■■''"  =^« 
where  v  —  I,  p  =  1.7,/  =  1.5. 

It  will  therefore  be  nndenitood  that  ■  oom{ 
table  of  mid-parental  and  filial  heights  maybe 
culated  from  two  simple  numbers. 

It  will  be  gathered  from  what  has  been  «aid, 
a  mid-parental  deviate  of  one  unit  ImpliM  »  mlt 
grandparental  deviate  of  ^,  a  mid-ancestral  unll 
the  next  generation  of  Ji,  and  so  on.  I  reckon 
these  and  other  data,  by  methods  that  I  canoot 
to  explain,  that  the  herlt;tge  derived  on  an  c 
from  the  mid-parental  deviate,  independently  of «' 
it  may  imply,  or  of  what  may  be  known  coiiccniloi 
the  previous  ancestry,  is  only  4.  Conse<iaeutly,  III* 
similarly  derived  from  a  single  parent  U  only  ills' 
that  from  a  single  grandparent  is  only  i*^. 

The  most  elementary  data  upon  which  a  coni{ 
table  of  mid-parental  and  filial  heights  admitJ 
being  constructed,  are,  1°,  the  ratio  between  iLf  nilJ- 
parental  and  the  rest  of  the  ancestral  influeiirtw;  m^' 
2°,  the  measure  of  the  co-family  variability. 

I  cannot  now  pursue  the  numerous  braiichMlW 
spring  from  the  data  I  have  given,  .is  from  a  root  ' 
will  not  speak  of  the  continued  domination  of  "W 
type  over  others,  or  of  the  peri>istency  of  uIli^l|w^ 
tant  characteristics,  or  of  the  inheritance  of  di«fi«. 
which  is  complicated  in  many  r«.«ns  by  the  requJsl'' 
concurrence  of  two  separate  heritages,  lli''  '  ■ 

susceptible  constitution,  the  other  of  the 
the  disease.    Still  less  can  I  enter  upon  ili<-  »u' 
of  fraternal  characteristics,  which  I  have  also 
out.     It  will  sufllce  for  the  present  to  have  tl 
some  of   the  more  important  conditions  ossocIaMi 
with  the  idea  of  race,  and  how  the  vague  word ' 
may  be  defined  by  peculiarities  in  hereditary 
mission;  at  all  events,  when  that  word  is  appi 
any  single  quality,  such  as  stature.    To  iiidui 


>«rTEin:ia.  2.',    i«K..  >         }   > 

nnHi^ri'Uj'  quiilili^  £:l>    i--   •■>•■:-  r     a»   - 

we  icai-;    ani;-  ■~i-er£:.'~    :     :.-••.. 

ind  fr-ni*  lii'  u-=ln.::    :;.■.!•      "■■•-.. 
form  ;-;wiiri;f  ti,.-:    iir-  •.:-•■         .     ^    i 
txn  fr  -s;  ■;  i»';ii  ii  7^:,r^-i- 

TLe  a:^*-;-.??  n:  i.  r-i-  r  •  l  ..   .  •  -■•>■.  •       ■.    ,  •    j.. 
ureJ  bj  :br  «:--!:rii  •<:  ;>  •■•;  iv  :  >    •     ■  ,--vv  .       .,. 

a  meui  rccrf*si(>L  f'ln    .   ::   :;i-  i.   ,■-•.;,-  :  -•  i  .„  . 

the  ••ffsr-'!T;c  V  ■ttiL  ii'di-^i.;-   ■!•..      ■..■.^■-    .-..  u  ■  .<  v.- 
bility  :is  .f    '•  i.Jil  >~'i.  ir  .^ . 

Tlie  ni«iij  r«Tr»«*.i  it  .:.  stu'l-;    •:  %.    ......       •    »        ,  ,. 

M5ily  a*ccnji;::vi.  i-u:  I  j.  i  ^^  »'.'•.  r.  u.'i  ..«:       s  .  «- 

vas i:.     I:  liks  i  r?ii;;T  :•«-  -Tt:*-.-;  :;  .•.:  ;.•.:. 

Utioii  T.-irr  je**  :i;i:.  :."  iii.-Jii^  :r.-r..  :  •:•.   ...%•» 

bein?  what  i?  Srtl.r.jca'iy  k:.r«:-.  *«  :;-.i-  •     •.  i-.^;  , 
d«Tution.      The  icean  drv:s;..r.  ;*.  !\  -,  «,•:    •^.  .  „  .. 
tbe-fry.    l.l^  times  tli»t   of  l!.e   p:vK4!\<-  ,:i-«  .l..,^•.        ,,,, 
therefore  in  this  case  it   is  1.0  iiiolio>.      I'Ik-  n.-'m       ti„,|.. 
kcss  thnmgh  pei^resfion  i>  ;  of  that  am.'uiit.  or  .1  inii.i      ,1,1,,,,, 
more  tliaii  .li  inch.    Tliat  is  to  say,  lakiiij:  oii<<  .■liil.r 
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with  another,  the  mraii  niuoimi  liy  wliji-h  i|i<<t   l.ili       1...,  .,.,,..1.1, 
ihiirt  of  their  niitl-pareiil.il  piTiiliarily  of  •.i.'iiinc  1 
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wther  more  thaii  six-tenths  of  an  inch.  „  |,,., ,^  ^ , 
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With  respect  to  these  ami  the  olln-r  iiiiiiirili';il  im,ii 

mites.  I  wish  emphatically  to  say.  thai.  I  ollci  fluin      ,,,,|   |,,^ 

'inly  a^  bein;;  serviceably  appro.Yiiiiai<-,  iliiiii;>li  iIh  ■/      ,  |,  „„  „,    , 
are  mutually  consistent:  anil  with  tlf  iN-niic  1I1.11 1|,.  ,       .,,1,, ,,,. ,    ,,' 
nijy  l»e  reinvestigated  by  the  h<-l;<  <if  lui.n    ;ii,.,,.        (,„.ii 

daiit  .111(1  much  more  accural*;  tii'-nin—i,'    <i:  m.  .,,       , ., ,  ,, 

tlKse  I  h.ive  had  at  Ormrtm.'i.     'i :,•■:'    a-     •    ,.  ,       .-,  ,  , 

iimpie  anJ  iiitere^'.lris  .-';.y..'jr.»  •■-/•'•.;.•. 

niuble  to  a«s:^.  :.  .•.'i*r. -i.   V4  .  •     ■■.-,.•     '    ,  .         ', 

qute  materia:.  •::::  is  •..•.v.  ••.  ••■..■•••■ 

time  back, '.-f  :>.4  t':;*.-.  .■     ■'.•■•   -'..•, 

OTer  the  n: .":.-.-  ".  ■.    ■■.■*   -.i-.-*     •"       .  ■    . 

ditti'biers. 
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The  appearance  of  a  new  and  useful  family  pecul- 
iarity is  a  boon  to  breeders,  who  by  selection  in  mat- 
ing gradually  reduce  the  preponderance  of  those 
ancestral  elements  that  endanger  reversion.  The 
appearance  of  a  new  type  is  due  to  causes  that  lie 
beyond  our  reach;  so  we  ought  to  welcome  every 
useful  one  as  a  happy  chance,  and  do  our  best  to 
domicile  and  perpetuate  it.  When  heredity  shall 
have  become  much  I>etter,  and  more  generally  under- 
stood than  now,  I  can  Iielleve  that  we  shall  look  upon 
a  neglect  to  conserve  any  valuable  form  of  family 
type  as  a  wrongful  waste  of  opportunity.  The  ap- 
pearance of  each  new  natural  peculiarity  is  a  faltering 
step  in  the  upward  journey  of  evolution,  over  which, 
in  outward  appearance,  the  whole  living  world  is 
blindly  blundering  and  stumbling,  but  whose  general 
direction  man  has  the  intelligence  dimly  to  discern, 
and  whose  progress  he  has  power  to  facilitate. 


A  NEW  THEORY  OF  COHESION. 
Since  a  great  part  of  the  relations  discussed  In  a 
paper  by  Dr.  n.  Whiting,  on  a  new  theory  of  cohe- 
sion (Proc.  Amer.  acad.,  xix.  353),  are  determined 
by  the  equation  between  the  pressure,  volume,  and 
temperature  of  a  given  quantity  of  the  substance 
considered,  a  comparison  of  the  form  of  this  equv 
tion  as  given  in  this  paper  with  forms  previously 
proposed  affords  the  readiest  means  of  comparing 
the  author's  results  with  those  of  previous  investiga- 
tors. The  equation  proposed  in  1873  by  Van  der 
Waals  has  the  form 

that  of  the  present  paper  (see  p.  870,  third  equation) 
may  be  written 

(p  +  yO -©•  =  ■«'•  <2) 

In  both  equations,  p,  t,  and  (  denote  pressure,  vol- 
ume, and  absolute  temperature  :  the  other  letters 
denote  constants,  to  be  determined  by  the  nature  of 
the  substance  considered. 

We  may  get  some  idea  of  the  numerical  difference 
in  tlie  indications  of  these  equations,  if  we  olmerre 
that  the  ratio  of  the  volume  of  the  critical  state  to 
that  which  would  be  required  by  the  laws  of  Boyle 
and  Charles  is  0.375  by  the  first  equation,  and  0.566 
by  the  second  (the  experiments  of  Dr.  Andrews  give 
something  like  0.414  for  carbonic  acid).  Again : 
the  ratio  of  the  volume  of  the  critical  state  to  that 
at  absolute  zero  would  be  3  by  the  first  equation 
(which,  however,  was  not  intended  to  apply  to  such 
a  determination),  and  3.58  by  the  second. 

The  equation  of  Dr.  Whiting  has  an  important 
property  in  common  with  that  of  Van  der  Waals. 
If  we  use  the  pressure,  volume,  and  temperature  of 
the  critical  state  as  units  for  the  measurement  of  the 
pressure,  volume,  and  temperature  of  all  states,  the 
constants  will  disappear  from  either  equation,  and 
we  obtain  a  relation  t>etween  the  pressure,  volume, 
and  temperature  (thus  measured),  which  should  Im 
the  same  for  all  bodies.  From  this  property  of  his 
equation,  independently  of  the  particular  relation 


obtained.  Van  der  Waals  has  derived  a  consider- 
able numlier  of  interesting  conclusions,  which  would 
equally  follow  from  the  equation  of  Dr.  Whiting 
(see  the  twelfth  and  thirteenth  chapters  of  the  Ger- 
man translation  of  the  memoirs  of  the  former,  by 
Dr.  Both,  Leipzig,  1881).  One  of  these  is  men- 
tioned in  Dr.  Whiting's  treatise,  p.  427. 

It  is  well  known  that  the  equation  of  Van  der 
Waals  agrees  with  experiment  to  an  extent  which  is 
quite  remarkable  when  the  simplicity  of  the  equa- 
tion is  considered,  and  the  complexity  of  the  problem 
to  which  it  relates.  But  it  was  not  intended  to  be 
applied  to  states  as  dense  as  the  ordinary  liquid 
state.  Dr.  Whiting's  equation,  on  the  other  hand, 
seems  to  have  been  formed  with  especial  reference  to 
the  denser  conditions  of  matter,  and,  from  the  numer- 
ical verifications  which  are  given,  would  appear  to 
represent  the  ordinary  liquid  state,  in  some  respects 
at  least,  much  better  than  the  equation  of  Van  der 
Waals.  The  principal  verifications  relate  to  the 
coeflSclent  of  expansion  and  the  critical  tempera- 
ture. When  the  pressure  may  be  neglected,  as  in 
the  ordinary  liquid  state,  equation  (2)  gives 

de  _7        4 

dt  ~  3*       3  *^' 

/dr\ 
where  e  is  the  coefficient  of  expansion  ( ~j,  )■    A 

▼ery  elaborate  comparison    is    made   between    this 
equation  and  the  experiments  of  Kopp,  Pierre,  and 
Thorpe.    An  empirical  formula  of  Dr.  Mentlelejeff 
is  also  considered,  which  gives 
flte_ 

a  value  of  de/dl  al>out  one-third  as  great  as  Dr.  Whit- 
ing's. We  may  add  that  the  equation  (1)  of  Van 
der  Waals  would  give 

de 

jj  =  3*5  +  2«e», 

a  value  of  de/dt  atraut  one-third  greater  than  Dr. 
Wliiting's.  The  result  seems  to  be  that  the  indica- 
tions of  experiment  lie  between  the  formulae  of  Dr. 
Whiting  and  Dr.  MendelejeS  (pp.  424  ff.).  We  may 
conclude  that  they  would  not  agree  so  well  with  that 
of  Van  der  Waals. 

Each  of  the  equations  (1)  and  (2)  will  give  the 
critical  temperature  when  we  know  the  coefficient  of 
expansion  for  a  given  temperature.  Dr.  Whiting  has 
calculated  the  critical  temperature,  by  means  of  his 
equation,  for  twenty-six  substances  for  which  this 
temperature  has  been  observed.  The  calculated  and 
observed  values  generally  differ  by  less  than  ten 
degrees  Centigrade.  An  equation  derived  by  Thorpe 
and  RQcker,  in  part  from  the  formula  of  Mendele- 
jefl  above  mentioned,  and  in  part  from  a  principle 
of  Van  der  Waals,  gives  atiout  the  same  agreement 
with  experiment.  We  may  add  that  the  general 
equation  of  Van  der  Waals,  taken  alone,  would  give 
for  the  critical  temperature  (c  the  formula 
_  8(2(e  +  1)-^ 
'•~  27e(t«  +  1)' 
which  does  not  seem,  from  the  test  of  a  few  cases,  to 
agree  so  well  with  experiment 
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esUibli!<hing  Uls  fniidamenlal    equations,   Dr. 

liiting,  like  Van  tier  Wauls,  Ire-its  the  molecules 

,  eliN»tlc  spheres  which  attract   one   another  when 

.  In  conlacl.     The  coliesive  effect  of  the  molecular 

jlracliou  l9  nfgarileci  by  both  as  proportional  to  the 

1  of  the  density.    It  is,  in  fact,  represented  by 

l/''l^  in  equations  (1)  and  (2).     This 

tb  deduced  by  Dr.  Whiting  from  the  hypothesis 

a  molecular  attraction  varying  Inversely  aa  the 

buflb  power  of  the  distance,  by  supposing  a  body  to 

txpand  so  that  every  distance  is  increased  in  the 

Ituic  ntlo  ;  but  such  an  expansion  is  entirely  unlike 

Ituij  which  acttially  occur  in  fluids,  since  it  increases 

1th«  dlikUuice  within  which  the  centres  of  molecules 

\iu  not  .approach  one  another.     We  thall  probably 

I  wme  much  nearer  to  the  case  of  nature,  if  we  snp- 

I  posr  that  the  average  number  of  molecules  in  a  fluid, 

1  which  «re  between  the  distances  r  and  r  +  dr  from  a 

{lien  molecule,  varies  as  the  density  of  the  fluid. 

Thit  tiippositlon  will  evidently  make  the  cohesive 

cflMtof  Ihi?  molecular  attraction  vary  as  the  square 

of  tb(  dcniity.    It  would  seem  that  any  agreement  of 

I  Kperimeiit  with  the  indications  either  of  equation 

111  or  of  equation  (2)  should  be  regarded  asconflrma- 

I  torjof  this  law  of  the  distribution  of  the  molecules 

1  ratlivr  thin  of  any  particular  law  of  attraction. 


THURSTON'S   FRICTION  AND  LOST 
WORK. 

Thi5  volume   combines   characteristics   not 
I  too  often  Touud  in  a  work  on  this  or  kindred 
JubjecU.     It  is  thoroughly  scientific  in  metho<l, 
»»  well  as  in  the  Ire.ilraent  of  separate  problems. 
I'  is  eminentlv  practical  in  results,  as  well  its 
in  ihi'  selection  and  range  of  the  problems  con- 
sidered.    It  is  clear,  accurate,  and  minute  in 
I  lliedi'taila  which  give  completeness  to  its  dis- 
I  cusBJons,  and  make  them  leadih-  available  for 
»t'hial  use.     It  is  not  merely  or  principally  a 
wo'liilntion.      AVhile   it   brings   together    the 
fonuulae  and  results  of  tbc  standard  writers 
*"•!  exjierimenters    upon    friction,    it.s    laws, 
modifications,  and  effects,  it  also  includes  the 
I  •uthor's  own  elaborate  ex|>eriments,  made  with 
•  view  to  their  bearing  upon  questions  of  daily 
I  *''d  nial  importance  to  the  engineer  and  the 
Mudent.    The  conclusions  drawn   from   these 
Mperiments,  being  always  subject  to  comiiari- 
*"•  with  the  facts  and  knowledge  gained  by 
''"' amber  in  a  wide  and  extensive  engineering 
PWctiee,  are  rational  and  reliable.     The  book 
"OTprisfg  eight  chapters.     The  first  expbiins 
"•eohjcct  of  mechanism,  the  manner  of  coin- 
I  Piiting  work  and  power,  the  laws  of  the  per- 

1  „  ^ririUm  mirf  loal  ittirk  in  machirt^ry  «•</  mitt-trorlr.    By  It. 
I R.  Ttonrron.    Si-%-  York,  nUliv.KuL    I2'S(U  p.,  Illuiir.    S*. 


sistcnce  and  transformation  of  energj-,  and 
the  relation  of  lost  work  to  the  efficiency  of 
mechanism.  In  the  second  chapter,  the  theory 
and  laws  of  friction  are  developed.  The 
problems  which  arise  in  practice  are  taken  up 
one  by  one,  clearly  analyzed,  mathematically 
solved,  and  the  applications  of  the  resulting 
formulae  pointed  out. 

The  next  three  chapters  form  an  exhaustive 
treatise  on  the  lubricants  used  for  reducing 
friction;  their  nature  and  relative  values; 
the  means  of  applying  and  using ;  methods 
of  analyzing,  inspecting,  and  testing  them. 
Cuts  of  the  best  lubricators  in  use,  and  also 
of  the  apparatus  used  in  making  physical 
tests ;  tables  giving  physical  and  chemical 
properties  of  oils,  their  color  reactions,  density, 
specific  gravity,  and  viscosity ;  and  diagrams 
showing  the  relations  of  viscosity  and  lubri- 
cation, and  effects  of  temperature  upon 
viscosity,  accompany  the  text.  Oleography 
and  electrical  conductivity  are  noticed  as 
methods  of  identifying  various  oils.  The 
nature  and  effects  of  friction,  and  the  kinds 
and  properties  of  lubricants,  having  been  thus 
fully  discussed,  the  author  proceeds  to  the 
subject  of  experiments,  from  which  must  be 
obtained  the  values  of  constants  which  enter 
into  all  the  formulae.  Upon  the  correctness  of 
these  values  depends  the  accuracy  of  results 
obtained  by  calculation  from  the  formulae 
developed  by  the  theoretical  investigations. 

The  eixth  chapter  relates  to  experiments  of 
two  kinds  :  First,  those  desiigned  to  ascertain 
the  relative  amounts  of  friction  between  differ- 
ent surfaces  under  varying  conditions  ;  to  deter- 
mine constants,  or  suggest  the  vuliie  and  form 
of  eiBpifical  formulae,  a()])Iic!«lilu  to  frictiun  of 
both  solids  and  fluids.  Second,  experiments 
with  machines  for  testing  hibricaiits,  with  cuts 
and  descriptions  of  oil-testing  machines.  The 
mathematical  theory  and  method  of  using 
Thurston's  machine  are  given  in  detail,  to- 
gether with  tables  showing  records  of  oil-tests 
made  by  the  author  with  bis  machine.  The 
seventh  chapter  gives  results  of  experiments 
with  lubricants,  showing  their  effects  in  mo<H- 
lying  friction  ;  their  endurance  under  different 
conditions  of  pressure  and  velocity  ;  and  the 
effect  of  changes  of  pressure  and  velocitj'  upon 
the  coefficient  of  friction. 

It  is  impossible  to  give  in  a  brief  review  an 
adocjuate  idea  of  the  minuteness  of  detail  with 
which  the  wide  range  of  problems  and  experi- 
ments are  discussed.  The  reader  may  exi)ect 
to  find,  substantially,  all  that  is  known  upon 
these  subjects  Ihiotigh  the  investigations  of 
earlier  writers,  supplemented  bj-  the  results  of 
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the  author's  own  work  in  his  professional 
practice,  and  in  carcfull}-  conducted  experi- 
ments. 

A  somewhat  novel  feature  of  the  book,  and 
one  which  will  commond  it  to  the  manufacturer 
and  mill-owner,  is  the  closing  chapter  on  '  The 
finance  of  lost  work.'  The  lost  work,  the 
cost  of  the  lubricant,  the  quantity*  used,  and 
the  saving  or  loss  of  energy  effected  by  the 
change  of  one  lubricant  for  a  better  or  a  poorer, 
are  represented  by  symbols,  and  embodied  in 
equations,  by  which  general  principles,  as  well 
as  special  results,  are  reached.  The  applica- 
tion of  these  equations  is  illustrated  by  the 
solution  of  several  problems. 

While  the  author  points  out  the  need  of 
more  extended  exjieriments  in  some  directions, 
and  warns  the  reader  against  drawing  con- 
clusions too  hastily  from  insufficient  data,  it 
would  seem  that  the  method  outlined,  and  so 
extensively  pursued,  covers  the  whole  ground 
of  investigation  required  for  the  complete 
solution  of  all  questions  relating  to  losses  due 
to  friction  in  mechanism. 


DARWIN'S  BIOGRAPHY. 

SoMK  men  are  great,  and  some  men  famous : 
a  few  are  both,  and  among  them  Darwin  is  pre- 
eminent. Greatness  is  a  qualit}',  fame  a 
circumstance,  which  greatness,  unbelped  by 
fortune,  cannot  secure.  In  this  century,  there 
have  been  many  great  intellects  celebrated  to 
the  votaries  of  science  for  their  achievements, 
yet  not  famous  with  the  public.  Darwin  is 
not  solitarily  pre-eminent :  of  his  own  genera- 
tion we  may  count  a  number  his  compeers. 
He  stands  high  aloft,  yet  he  is  even  over- 
topped in  sheer  greatness  by  his  greatest  con- 
temporaries; but,  among  them  all,  not  one 
equals  Darwin  in  deser\'ed  fame.  The  influen- 
tial importance  of  a  discovery  is  measured 
neither  by  the  ability  of  the  discoverer,  nor 
b}-  the  magnitude  of  the  difficulties  overcome. 
There  have  been  other  intellectual  efforts  as 
successful  and  grand  in  their  making  and  re- 
sults, as  that  which  established  the  Darwinian 
theorj",  but,  in  our  time,  no  other  of  equally 
profound  far-reaching  and  lasting  significance 
to  mankind. 

In  studying  Darwin  we  have  to  bear  in  mind 
to  separate  the  greatness  of  the  man  from  the 
fame  of  his  influence.    The  time  has  not  yet 

CharUt  Donnln  und  tein  verhOllnUi  «u  DeuUcMand.  Von 
Dr.  Kbhst  KRAU8K.  MIt  lublrelcben  blaber  ungedrocktcn 
1>rleren  Darwins,  zwel  portnlu,  bandacbrtfiprobe,  u.a.ir.,  m. 
ilebtdruck     Leipilg,  0il)iM«-,  1886.    8+238  p.    8". 


come  to  fully  estimate  the  man  —  we  must 
await  the  biography  promised  bj'  the  family  ; 
but  we  are  already  able  to  appreciate  the 
directness  and  force  of  his  intellect,  his  noble 
candor,  his  courage  under  suffering,  and,  above 
all,  his  insatiable  love  of  knowledge  and  re- 
search ;  we  can  appreciate  al.so  the  revolution 
of  belief  he  caused. 

If  a  poet  were  to  imagine  forth  a  career, 
which  without  adventurous  incident,  or  par- 
ticipation in  the  great  affairs  of  nations, 
should  stir  the  world,  he  might,  if  a  great 
artist,  conceive  a  character  at  once  simple 
and  noble ;  endowed  with  irrepressible  love 
of  knowledge ;  given  over  to  study ;  inde- 
fatigable in  gathering  facts,  and  always  mar- 
shalling them  into  logical  phalanxes,  making 
the  front  and  flanks  of  his  evidence  alike  im- 
pregnable :  he  would  place  this  character  aside 
from  the  bustle  of  the  world,  and  perhaps  add 
ill  health  to  the  conditions  to  enforce  closer 
retirement,  and  accentuate  the  obscurity  of 
secluded  labor;  and  the  poet-artist  would 
endow  his  created  man  with  means,  that  his 
life  might  be  altogether  devoted  to  stud^-, 
without  pecuniary  harassmenls  to  impede  the 
absolute  concentration  of  mental  effort.  Last 
of  all,  the  poet's  conception  includes  a  great 
idea.  For  year  after  year  the  toil  would  con- 
tinue, unheeded  but  prosperous,  until  the 
long-growing  thought  becomes  a  proven  gen- 
eralization —  the  whilom  mystery  of  nature  is 
clarified.  At  last  the  result  is  giveu  to  the 
world  ;  it  turns  the  minds  of  men  topsy-turvy  ; 
all  civilized  nations  are  convulsed  with  the 
turmoil  of  discussion,  angry  and  turbulent : 
the  suddenly  famous  philosopher  maintains  his 
retirement ;  he  withholds  himself  from  all  share 
in  the  profitless  fury  he  has  aroused  ;  he  does 
not  swerve  from  the  continuation  of  his  unob- 
trusive labors,  but  repeatedlj'  re-enforces  by- 
more  facts  and  more  logic  his  published  gener- 
alization. In  a  few  3'ears  the  vituperation, 
which  was  hurled  at  him  in  unmeasurable 
quantity,  ceases ;  yet  a  little  while,  and  his 
due  is  paid  -7-  flilly :  the  world,  that  had  but  just 
now  reviled  him,  turns  about  and  acknowledges 
the  mighty  progress  the  one  man  has  accom- 
plished for  all.  Now  the  work  is  finished : 
the  rich  recompense  of  universal  gratitude  has 
been  earned  and  received.  Then  the  life 
closes,  honored  by  every  class  and  in  every 
country.  At  his  death  it  is  already  known 
that  this  student's  name  will  henceforth  mark 
the  century  in  which  he  lived,  because  the 
kings,  generals,  and  politicians  of  his  time  are 
all  less  than  the  unpretentious  investigator. 

Our  supposed  poet,  the  maker  of  this  his- 
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,  would  have  given  iis  one  of  the  noblest 
slions  of  genius, — one  full  of  inspiration 
every  master  and  drudge  of  science.  But 
jKK?t  is  too  late :  the  career  he  should 
ent  has  been  lived  in  reality  by  Darwin, 
n  any  one  contemplate  it,  and  not  feel  that 
la  beautifid? 

Tlie  biography  of  Darwin  is  a  theme  worthy 
genius  :  it  should  be  written  with  elofjuence, 
well   as   with    insight   and   discrimination. 
itit  Darwin's  life  jxjsseBses  so  much  inherent 
t^rri-sl.   thut   any  conscientious  narrative   of 
must  be  meritorious.     Dr.  Krause  furnishes 
ith  n  Itiography  the  preliminary  clmracter 
of  which  is  frankly  confessed.     It  is  not  in 
y  sense  the  great  work  we  hope  for,  never- 
lelcss  it  deserves  genuine  praise.     Tiie  author 
_  Yes  «  \ivid  and  loving  sketch  of  Darwin's 
nuver,  and  adds  enough  of  the  personal  historj* 
convej-  a  clear  impression  of  his  character, 
hicL   was  so  pure  and  open,  that  its   noble 
imi>res8ed  not  onlj*  his  friends,  but  also 
ho  knew  him.      Indeed,  there  are  many 
>  feel  that  the  man  was  finer  than  an}'  of 
works.     Dr.  Krause,  as  was  natural  for  the 
itor  of  the  German  evolutionary  magazine, 
fMmnii.  has  made  his  book  more  than  a  per- 
hi&lory  by  including  an  account  of  the 
and    triumph   of  the    Darwinian    theory, 
this  is  so  well  done,  that  the  book  affords 
rerv  clear  idea  of  the  inception  of  the  theory, 
of  the  leading  episodes  of  the  prolonged 
rfure  which  was  initiateti  by  the  publication 
the  '  Origin  of  species.'     It  is  certainly  a 
T  interesting  history,  plainly  but  well  told. 
ireover  the  volume,  albeit  not  large,  contains 
oieut  outline  of  all   Darwin's  chief  in- 
.tioDS.      The  principal  excellence  of  the 
however,   lies  in  the  correlatiotis  it  es- 
ihes  between   Darwin's   labors    and   both 
rcHrastances  of  his  life  and  his  personal 
In  short,  we  commend  the  book  as  tlie 
Twst  available  source  of  a  general  kuowiedgc 
of  Daiwin.     The  volume  gains  in  interest  b}- 
•  couple  of  fairly  gooil  portraits  —  a  view  of 
Darwin's  home  at  Down,  a  facsimile  of  an 
aatogmph  letter  —  and  the  publication  of  a  not 
iooonsiderable  numl)cr  of  letters  from  Darwin 
lo  vni-ious   (ierman    nattiralists.       It   is    well 
printrd  in  clear  Roman   type,  not   in   (iothic 
alioniinntions.     It  may  be  noted,  that  it  is  to 
be  rollowe<i  l)y  a  companion  volume  of  trans- 
^ioDS   into   (lerman    of    such    of    Darwin's 
iler  writings  as    have    not   previously  ap- 
in  that  language.     We  hope  that  this 
tiio^pby  will  be  soon  published   in    Knglish 
traniilatjon. 
W'e  have  eodenvored  to  express  the  twofold 


nature  of  the  interest  Darwin  excites.  Dr. 
Krause  portrays  his  greatness,  but  his  fame 
must  be  explained  more  fully  hereafter  by 
some  profound  philosofiher  who  knows  thor- 
oughly and  nnderstandingly  the  intellectual 
history  of  the  nineteenth  century. 


EDIBLE  AND  POISONOUS  FUNGI. 

Ai-xnortui  the  larger  fungi,  i)opularly  called 
toadstools  and  mushrooms,  are  not  so  danger- 
ous as  is  generally'  believed,  it  is  certainly  a 
diffleult  matter  for  the  public  to   distinguish 
between  the  forms  which  are  edible,  and  those 
which  are  injurious,  or  even  fatal.     The  two 
charts,  with  twelve  colored  ])lates  by  Prang, 
are  intended  to   aid   those  who   are   not   bo- 
tanical experts,  in  recognizing   some   of  our 
more  common   edible  and  poisonous   species. 
With  each  plate  is  a  brief  description  of  the 
species  figured,  and  directions  for  cooking  ;  and, 
under  the  heading  of  '  general  directions,'  Mr. 
Julius  A.  Palmer  gives  a  short  account  of  the 
distinctions    between    i)oisonous    ami    edible 
fungi.     The  plates  are,  in  general,  well  exe- 
cuted  and    characteristic ;   and    some  of    the 
best   edible    species,    as    Coprinns    comatus, 
would  be  recognized,  without  hesitation,  by  the 
most  inexperienced.     The  plate  showing  putf- 
l)alls  is  not  well  done  from  a  botanical  point 
of  view  ;  and,  with  regard  to  the  plates  in  which 
several   different   species   are    shown   in   one 
group,  it  may  be  said  that  the  effect  is  confus- 
ing ;  especially  in  the  ptate  of  Russulae,  where, 
after  the  directions    for  cooking,  the  warning 
is    added,    "  the    noxious    members    of   this 
family  resemble  the  esculent  so  closely,  that, 
to  the  amateur,  tasting  each  one  as.  gathered 
is  the  only  guide  ;  the  hurtful  ones  being  always 
hot  and  acrid.''     In  such  a  case,  one  would 
8up|X)se  that  plates  would  be  of  little  use  to 
the  general  public.     In  continuations  of  this 
work,  it  is  to  be  hoped  that  the  crowding  of 
several  species  on  one  plate  will  be  abandone<l. 
If  Americans  do  not  make  use  of  fhngi  to 
the  same  extent  us  some  other  nations,  it  is, 
perhaps,  (juite  as  much  owing  to  their  igno- 
rance   of  the  way  to   cook    them,  as    fear  of 
misUikiog    the    edible    and    noxious    forms. 
Xtiinbers  of  our  couimon  species  are  delicious 
when  well  cooked  :  but  on  the  other  hand,  as 
usually  prepared  for  the  table,  they  are  quite 
the  reverse ;  and,  until    the   number  of  good 
cooks  is  much  greater  than  it  is  now,  we  can 
hardly  expect  fungi  to  become  a  very  popular 

MvnSroomn  of  Amerlra,  rtJlOte  and  poltonomt.    By  .TctlM 
A.  I'AI.IHIIR,  jUD.    BotUin,  /'Timf,  ISM. 
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arlido  of  footl.  The  in30ophagisls  of  the 
c<jiiiitry  are  not  ns  yet  numerous;  but  tliey 
soinelimes  do  an  injury  to  their  cause,  by  roc- 
oniiuending  the  use  of  certain  siwcies  of  which 
perhaps  the  best  that  can  be  said  is  that  they 
are  not  injurious.  Aguricus  procerus,  and 
Boletus  strubilftccus,  figured  in  the  present 
work,  would  not  strictly  be  called  edible,  except 
liy  an  enthusiastic  mycophagist.  We  ima- 
gine that  one  whose  firet  experiment  in  fungus- 
eating  was  made  uix)n  either  of  the  species  just 
named,  would  hardly  be  likely  to  i-epeat  the 
experiment.  

ROUP'S  HYGIENE. 

This  book,  of  small  size  and  modest  appear- 
ance, is  full  of  important  matter,  told  in  a  very 
intei-esting  manner.  The  preface  says  it  is 
intendeil  as  a  guide  to  the  principles  and  prac- 
tice of  preventive  medicine  ;  and  we  think  that 
ever}-  student  of  medicine  should  ])08ses8  it, 
and  study  it.  Air,  water,  foo<i,  clothing,  soil, 
dwellings,  hospitals,  camp-life,  and  numerous 
other  every-day  topics,  are  discussed  in  con- 
densed sections,  but  with  clearness  and  intelli- 
gence. There  are  some  points,  however, 
which  we  think  should  receive  greater  atten- 
tion. For  instance,  in  giving  the  tests  for  air 
and  water  impurities,  nothing  is  said  of  the 
methods  of  analyzing  these  media  for  germs. 
A  short  paragraph  states  that  the  air  is  the 
bearer  of  germs,  and  that  quantitative  analy- 
ses of  the  same  have  recently  been  made.  Al- 
though tlie  methods  of  such  analyses  are 
elaborate,  and  too  expensive  for  students  in 
general  to  undertake,  nevertheless  they  ought 
to  be  espl.nined  in  a  text-book  of  this  kind. 

Emphasis  is  properly  laid  upon  the  dangers 
from  sewage  in  drinking-water.  Dr.  II0I16 
takes  exceptions  to  the  statement,  that  rivers 
quickly  purify  themselves ;  and  he  (juotcs  the 
report  of  the  Massachusetts  boanl  of  health 
for  1h7(;.  in  which  the  foul  condition  of  the 
Ul.ackstoueHiver  was  proven.  He  rightly  claims 
that  the  rate  of  sclf-iuiriflcation  for  rivers  is 
limited,  and  may  be  easily  exceeded  by  the 
rate  of  sewage  pollution.  The  danger  from 
using  polluted  ice  is  also  described  and  illus- 
trated by  reference  to  cases  of  disease  caused 
b}-  such  ice.  Water  does  not  purge  itself  of 
impurities  by  freezing. 

The  proofreading  of  the  book  seems  to  have 
been  hastilj'  done,  as  wc  notice  numerous 
errors  of  spelling.  We  heartily  recommend 
the  book,  and  praise  it  for  the  sincere  and  un- 
affected spirit  in  which  it  is  written. 

A  UxUnok  nf  hygittn.  By  OKOKaE  1[.  RoBK,  U.D.  BulU- 
morp,  Thomat  it  Erani,  18S5.    V. 


THE  RESCUE   OF  GREELY 

In  welcoming  Lieut.  Greely  to  tlic  meetiog 
of  tlic  geographical  section  of  the  British  as- 
sociation last  summer,  C'apt.  Bedford  Pim, 
himself  an  arctic  traveller  of  great  t'Xi)erieure, 
said  that  on  one  of  the  e.orly  expeditions  In 
search  of  .Sir  .John  l-'ranklin,  tlie  Aiueriein 
ships  were  observed  dashing  into  the  ice  abcid 
of  their  English  companions.  "  Yes."  snid 
an  old  quartermaster:  "they  fears  nothing, 
because  they  knows  nothing."  But  now,  since 
the  return  of  Greoly,  the  gallant  captain  added, 
it  was  evident  that  "  the  Americans  knew 
every  thing,  and  feared  nothing."  This,  too, 
must  be  the  verdict  of  every  one  who  rcadi 
this  l)ook.  and  sees  the  way  in  which  .Schlev 
and  Emory,  in  two  Dundee  whalers,  not  merely 
kept  pace  with  the  best  ships  in  the  Duudee 
whaling-fleet,  but,  pushing  by  them,  rescued 
Greely  and  his  dying  comrades  hours,  if  not 
days  (considering  the  uncertainties  of  Ice 
navigation),  before  the  other  ships  could  huM' 
reached  Caiie  .Sabine,  thus  saving  the  lives  of 
several  of  the  party. 

It  makes  an  interesting  stor}-,  and  is  wkII 
told  by  Professor  Solej-,  who,  vre  suppose, 
wrote  the  greater  i)arl,  if  not  all,  of  the  ntr- 
rative.  The  introductory  chapters  on  the  gale- 
way  of  the  polar  seas  and  the  circurupol«r 
stations,  are  too  brief  to  be  of  much  v:iliif: 
while  the  account  of  the  two  previous  ■■<■'' 
to  reach  Greely  contains  little  that  wili 
in  forming  for  himself  an  opinion  as  to  where 
the  responsibility  for  the  deaths  of  nineteen  out 
of  the  twenty-five  members  of  the  Lady  Frank- 
lin Bay  expedition  reallj-  belongs.  The  vol- 
ume further  contains  a  few  good  pictures;  » 
track-chart  showing  the  route  of  Schley's  ves- 
sels ;  and  the  official  chart  of  the  region  frum 
Baflin  Bay  to  Lincoln  Sea,  first  publishe<l  in 
Science  last  February. 


NOTES  AND  NEWS. 

A  LETrKR  from  Dr.  Willis  Everette,  U.S..V.,  «lio 
recently  arrived  from  Si.  Michaol*,  AliiskA,  «i  Sui 
Francisco,  states  that  his  origiuitl  ]>l>tii  uf  cr(i»lii$ 
from  the  hendwHtcrs  of  llio  While-river  branch  ot  tlw 
Yukon  to  the  Copper  River,  wai  defeated  liy  llie  im- 
possibility of  gelling  any  compniiloii,  either  »hil» 
or  nntlve,  to  underlaki'  the  voyage  willi  Uhn,  BeiniS 
thus  uunccompniiied,  he  nns  incommoded  by  ibet*- 
haviiir  of  the  Upper  Yukon  Indians,  who  endeatijro) 
to  purloin  hU  supplies;  and  therefore  he  dcsccndel 

Tht  rrtnit  o/  Urtrl]).  liy  \V.  fl.  Sculkt  •n.l  J.  B-  *tax^. 
Illudralcd  froni  tbt-  pliotOKrapht  and  m«pt  of  Ibc  rcllrf  ^^^M^ 
Uon.    New  Yurk,  Charlu  Scribitrr't  8»iu,  106. 
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tention  to  the  fact,  ttiat,  toward  tbe  end  of  November 
next,  tlie  circuiiislaiic«s  appear  to  be  extremely  favor- 
able for  a  n-currciice  of  the  i>low  meteors  from  An- 
dromeda, which  formed  fiuch  a  fine  display  in  lt>72, 
and  which  had  been  previously  observed  by  Ileis  in 
1847,  by  Flaiigergues  in  IKiit,  and  by  Brandes  in  IT'.m; 
for  if  Biela's  duple  comet  still  exists  in  any  consid- 
crabl)!  degree  of  condensation,  and  if  it  has  preserved 
nearly  the  same  orbit  as  during  the  years  18'M-r>2,  it 
will  be  in  perihelion  only  a  short  time  before  the 
eartli  crosses  the  node;  and  the  conditions  for  a  me- 
teoric rlisplay  will  be  even  more  auspicious  than  in 
1672.  The  question,  however,  arises,  whether  plan- 
etary perturbations  may  not  have  so  disturbed  the 
orbit  at  to  have  materially  altered  the  periodic  time, 
and  to  have  otiierwise  so  modified  the  elements  as  to 
reiuler  the  meteor-shower  no  longer  visible,  at  least 
in  its  I)e8t  aspect,  from  the  earth.  There  was  no  sign 
of  the  shower  in  1870,  and  the  ensuing  Xovemlier 
ought  to  settle  the  question  of  its  continue<l  exist- 
ence. If  there  is  no  sliowcr  of  these  meteors  in  Xo- 
Teml>er,  their  absence  may  be  interpreted  as  strong 
evidence  that  the  meteor-system  was  so  disturbed  by 
contact  with  the  earth  in  1872,  as  to  have  suffered 
considerable  modification  of  its  orbit. 

—  After  most  careful  researches,  extending  over 
many  years,  I'rofessor  Karl  Petterson  has  arrived  at 
some  very  imiiortant  conclusions  concerning  tlie  for- 
mation of  the  fiords  in  northern  Norway,  which  are 
published  in  Nature.  From  hia  studies  at  Balsf  jord, 
he  has  concluded  that  the  granite  blocks  u|K>n  the 
surface  were  carried  along  tbe  level  of  the  sea  on 
drift-ice  when  the  8<;a  was  about  one  hundred  and 
twenty  feet  higher  than  at  present.  A  sharjily 
defined  line  at  this  height,  above  which  no  blocks  are 
found,  seems  sufficient  to  prove  this ;  for,  if  the  drift 
was  deiMJsited  by  a  slowly  gliding  inland  glacier,  there 
would  be  no  buch  line.  He  has  therefore  come  to 
the  conclusion,  "  that  the  Balsfjord  is  not  of  glacial 
origin,  but  formed  an  incision  or  depression  in  the 
mountain  of  older  origin  than  the  glacial  age."  lie 
further  believes  tliat  this  conclusion  may,  in  the 
main,  apply  to  the  question  of  the  formation  of  all 
fiords  in  the  north  of  Norway. 

—  The  island  of  Formosa,  which  tbe  French  have 
just  conquered,  is  very  rich  in  vegetable  and  animal 
life,  on  account  of  its  excellent  climate.  Tiiis  island, 
though  but  three  hundred  and  sixty  kilometres  long, 
and  one  hundred  and  forty  wide  from  east  to  west,  is 
the  chief  source  of  our  camphor  supply.  The  tree 
(Laurus  camphora)  grows  in  Japan,  China,  Sumatra, 
and  Borneo  also,  but  nowhere  in  such  abundance 
as  on  Formosa.  In  order  to  obtain  the  camphor,  the 
woo<i  is  cut  into  small  bits,  and  placed  In  a  crucible, 
from  which  the  vapors  are  distilled  over  by  a  gentle 
heat,  and  collected  upon  a  network  of  rice-stems. 

— Since  181.3  pieces  of  native  iron  have  been 
brought  from  Greenland  by  many  explorers,  ami 
have,  in  nearly  every  case,  been  ascribed  to  meteoric 
origin.  Steenstrup,  in  his  third  voyage  to  Greenland 
(1870-1880),  however,  found  the  iron  native  In  a  basal- 
tic rock  at  Asuk,  in  grains  varying  from  a  fraction  of 


a  millimetre  to  eighteen  niilliui>-i 
on  the  western  and  northern  >ii! 
and  in  other  places.  This  settle 
question  of  the  origin  of  the  Gr 
and  the  ore  may  be  of  great  coi: 
in  the  future. 

—  The  signifieation  of  the  nai 
mountains  of  great  heiglit  may  I 
chinjinca  is  the  highest  of  a  gnji 
peaks,  which  rise  from  a  niouii 
the  view  from  Uarjiling  ocoupiei 
of  the  horizon.    Its  name  is  a  co 
tion  of  four  Til)elan  words, — 
'great,'  jo.  'masses,'  n;ia,   '  fi^ 
short,  the  five  great  snowy  peal' 
in  this  case  not  explicit,  but  ii 
handful.   Mount  Everest  of  Ui 
many  geographers  to  be  the  1 
glo)>e,  has  a  more  attractive 

—  Deva-danga,  'God's  hot 
conversation  into  Deodaiig 
mountain,'  rises  about  or 
from  Deva-danga,  thou^' 
takenly  applied  to  one  ' 
Kincbinjinga  uplift.    I 
Dhaolagiri  or  Dwahlag' 
found  inscribed  with 
aanka. 

—  Hans  Kaan's  f 
ziehungen    zwische 
blutfullung.    Wlet 
is   a  maiden  eff*' 
single  niustard-s<' 
pressed,  and  con 
tree  of  ietter-pr' 
instance  is,  thu 
ject  was  awaki 
state  by  tbe 
head,  whilst 
effect.    In  1 
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USB  OF  THE  FRENCH  ACADEMY. 

is  almost  impossible  to  set  tlown  in  exact 
i  the  advantages  which  foll<jvv  the  estab- 
lentof  any  institution  of  learning,  —  a  eol- 
s  iiniversitv.  or  a  learned  society.  It  is 
to  [joint  to  illustrious  men  who  have  been 
.oped  in  such  rdlowship,  and  just  as  easy 
Use  those  of  equal  distinction  who  were 

0  enrolled.  Tiie  piiblirations  of  the  bod}' 
)i  necessarily  afford  any  surer  evidence  of 
dniitages  of  association.  In  the  case  of 
'rcncb  acadetnj',  it  is  easy  to  show  bow  its 
and  its  methods  have  been  approved  un- 
l)emo9l  diverse  forms  of  civil  governraent, 
iflcrntions  far  remote  from  one  another, 
in  foreign  countries  as  well  as  at  home ; 
10  sualysis  can  be  so  thorough  as  to  say 

French  literature  would  have  been  with- 
leacmlemy.  The  perpetuity  of  an  insti- 
ll when  it  might  easily  be  given  up,  is  a 
sign  of  its  appreciation  at  home  ;  and  the 
lion  of  its  modes  of  procedure  abroad  is 
ooe  of  impartial  and  disinterested  appro- 

t.  The  French  academy  has  both  these 
of  success. 
pn  arc  also  other  modes  of  judging  its 
'  The  prime  object  of  the  foundation,  it 
le  remembered,  was  the  improvement  of 
rcn'cb  language  ;  and,  to  promote  this  ob- 
Tour  {ipecific  duties  were  imposed  upon  the 
■y.  the  preparation  of  a  dictionary,  and  of 
*ts  upon  grammar,  rhetoric,  and  [loelry. 
hetoric  and  poetry  were  never  composed, 
lis,  — as  an  early  historian,  the  al>b6  d'Oli- 
ntiuates,  —  because  a  very  little  reflection 

1  convince  such  a  company  of  writers  as 
cailcmicians,  that  there  is  nothing  [jecul- 
1  the  i)rinci|)le8  which  govern  liUjrary  ex- 
on  in  the  French  language.  The  arts  of 
:iire  ai*  as  universal  as  the  arts  of  culti- 
apeech  ;  and  the  academy,  from  the  study 
•pbocles  and  .(Eschylus,  Cicero  and  Vir- 
>aiiie  and  Petrarch,  Shakespeare  and 
er,  could  derive  lessons  quite  as  goo<l  as 
which   it  might  gain  from  the  study  of 

ipl«  anil  orators  of  France.  Not  so  with 
'Sfflmar  and  vocabular}'  of  the  French 
ige.  To  lexicography,  accordingly,  their 
.00  wu  at  ouce  directed.    Some  progress 


was  also  made  in  grammatical  science ;  and 
the  results  were  set  forth  in  1G98,  in  a  volume 
edited  by  the  abbt^  Tallemant,  and  entitled 
'  Remarks  and  decisions  of  the  French  acad- 
emy.' 

The  dictionary,  however,  from  first  to  last, 
has  been  the  mngtinm  opus  upon  which  suc- 
cessive generations  of  academicians  have  ex- 
pende<l  their  force.  Any  one  who  has  had  a 
hand  in  the  preparation  of  an  elaborate  index, 
catalogue,  or  vocabulary,  —  and  such  persons 
only,  —  can  appreciate  the  labor  of  producing 
the  dictionar}'  of  a  language.  For  a  single 
lexicographer  to  work  alone,  is  almost  fUtile ; 
for  him  Xo  work  with  co-ordinate  assistants,  is 
to  multiply  difliculties  and  ((uestions  almost  in 
direct  ratio  to  the  number  of  helpers.  One 
person  can  pronounce  an  opinion :  how  can 
a  consensus  be  obtained  in  delicate  matters  of 
literary  taste  ?  We  may  even  conjecture  that 
it  took  forty  times  as  long  to  produce  the  first 
edition  of  the  dictionary  on  the  democratic  or 
equal-rights  theory  of  production,  which  pre- 
vailed in  this  little  republic  of  letters,  as  it 
would  have  done  to  produce  it  on  a  monarchic 
or  military  scheme  of  subordinated  assistance. 
Was  it  forty  times  better?  Even  at  this  day, 
are  there  not  man}-  who  think  Littre's  work  far 
better  than  the  latest  edition  of  academic  eru- 
dition? 

Good  or  had,  the  dictionarj'  was  of  slow 
growth.  It  lirst  appeared  in  1694,  in  two  vol- 
umes, folio.  Frequent  revisions  have  taken 
place,  the  earliest  of  which  was  begun  in 
1700,  and  published  in  1718  :  the  seventh  and 
latest  is  now  in  progress,  the  first  number  hav- 
ing seen  the  light  in  1858.  Critics  will  vary 
in  their  estimate  of  the  value  of  such  a  work, 
according  lo  their  conception  of  what  is  desir- 
able in  the  diction.iry  of  a  living  language. 
If  an  encyclopaedia  is  wanted  of  all  the  words 
employed  by  all  the  writers,  early  and  recent, 
good  and  bad,  — in  all  their  uses,  legitimate, 
obsolete,  or  colloquial,  —  including  all  [jossible 
derivatives,  aud  the  latest  verbal  inventions  of 
technology,  however  barbarous,  —  then  the  dic- 
tionary of  the  academy  will  appear  to  be  most 
inadequate  and  unsatisfactory.  If,  on  the  other 
hand,  a  standard  of  literary  excellence  is  de- 
sired, —  an  authority  to  which  a  writer  or 
speaker  maj-  refer  if  he  questions  the  fit  use 
of  any  part  of  speech  or  if  he  wishes  to  be 
exact  aud  elegant  in  his  diction,  free  from  pro- 
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vincial  or  technical  peculiarities  in  orthogra- 
phy, pronunciation,  and  the  sltilful  adaptation 
of  ever}-  word  to  its  associates  in  the  sentence, 
— then  he  will  think  that  the  deliberate  opinion 
of  a  chosen  bod}-  of  literary  men  is  far  better 
than  the  ipue  dixit  of  any  one  scholar ;  and  he 
will  value  the  collective  opinion  of  an  academy 
all  the  more  highly  because  it  is  cautiousl}- 
uttered. 

We  must  not  dwell  too  long  ujwn  this  point, 
or  we  shall  fail  to  notice  other  services  of  the 
academy.  Its  bestowal  of  prizes  may  be 
passed  by  as  quite  a  subordinate  function. 
Not  so  its  election  of  members.  To  pronounce 
upon  the  comparative  merits  of  those  who  are 
our  neighbors  and  acquaintances,  perhaps  our 
near  friends,  and  perhai)s  our  annoj'ing  and 
troublesome  rivals,  is  alwa^'s  a  difficult  task  for 
the  limitations  of  human  nature.  To  select 
forty  men  from  any  great  city  who  shall  be  re- 
garded as  the  literary  arbiters,  the  elect,  the 
immortal,  would  be  difficult  if  all  were  to  be 
choseu  at  once :  it  ma}-  be  even  harder  to  make 
a  selection  when  man}'  candidates  offer  them- 
selves for  one  vacant  arm-chair.  Probably  no 
plan  can  be  adopted  which  will  work  perfectly. 
Certainly,  in  politics,  no  plan  has  ever  been 
devised  for  selecting  invariabl}'  the  best  law- 
givers ;  in  religion,  the  best  ministers ;  in  edu- 
cation, the  best  professors.  Whatever  the 
ultimate  judgment  of  the  world  may  be,  contem- 
porar}'  opinion  is  always  questionable.  It  ia 
but  the  ordinary-  result  of  human  action  that 
the  French  academy  has  often  withheld  its  rec- 
ognition from  those  who  seem  to  have  been  most 
worthy  to  receive  it,  and  bestowed  its  honors  on 
others  of  little  worth.  A  recent  writer  quotes 
Boileau  as  saying,  in  a  fit  of  bad  humor,  ^'  What 
an  admirable  reunion  of  choice  spirits  that  Is, 
when  la  Bruy^re,  judging  his  illustrious  col- 
leagues as  posterity,  wonders  at  finding  him* 
self  seated  witii  a  Bossuet,  a  F^dgIod,  a  Racin!^ 
a  Boileau,  and  a  La  Fontaine !  " 

Notwithstanding  these  imperfections  in 
man  nature,  and  the  jealousies  which 
evoke,  there  are  not  many  who  will  doubt 
the  bestowal  of  academic  distinctions, 
reasonable  amount  of  safeguards,  tends 
development  of  literarj'  ambition.     The 
highest  genius  undoubtedly  rises  above 
accessor}-  impulses.    We  can  hardly 
that     Shakespeare,     Goethe,     or 
would  have  written  more  or  better 
hope  of  academic  preferment ;  bat, 
of  ordinary  mould,  recognition,  aod 
recognition,  are  stimulants  whose 
can  be  clearly  perceived.    There 
lects  so  strong  as  to  be  indlfferei 


tion,  and  not  many  who  prefer 
posterity  to  the  praise  of  t!i 
ries. 

A  French  wit,  Arsine  IIoi: 
a  very  bright  satire  on  the  :. 
under  the  title  of  a  histor\ 
fauteuil.     His  keen  and   ' 
is  free  from  malice,  and  U, 
the  actual  working  of  an  :. 
of  it  is,  to  show,  that,  dii> 
two  centuries  and  a  hnll. 
cession  of  men  of  the  i 
one  reason  or  another, 
among    the  'immori. 
worthies  are  consid<M 
first  arm-chair.     A 
Descartes,  and  im' 
Rochefoucauld,   B: 
Mirabeau,   Lamm- 
and  George  Sau-' 
non-elect,  is  a  s- 
either  tiie  faihi> 
triumph  of  bu> 
with  such  a  n 
gests  for  the  t' 
ineotmut.    1 
cine,  F^nei 
La  Fontaiii 
main,  6ui 
— aU  of 
tala,  — : 
deities. 

Bat, 
there  i 
tion,  1- 

anf 
its. 


•ifi». 


.ii.i;liiib*laa{ 


•J  i.ijve. 
'  111  ki-n.  -^J' 

lary.*  [Tuftit,  OKvei 


I  i>ii  Uw 


">1  (lark;. 
.ik'. 
<  Siurkey. 

A  nttle. 

Flat*. 

Honay-throw. 

Adnc. 


FlmA  pknuea. 

lUhmcC  .  .  .  Sowboay  «»•«  n..  ;Tt>f 
lutt  carro/yotmtl/ 1 ;  «l»o 
lion  chwt  wherv  caah  ia  ke; 

.    Lovk  who  coinv*. 

.    Wkbrh  the  iniin,  and  ac?  wbc 

.    (n't  fpMk  til  the  man. 
.    IIoM  your  lunsur- 

1   Mil   di*appi>lntedt  somebo 
WW  m«.     ^Tufta,  tike  la 

.    L««  a*  makr  our  eacapo. 
.    Waah  my  clolhca. 
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^ '"!?i!lri.. ....-1.  «"<•    the  boiliii-r  kettU'  warrm  \\w   '<li«ii\   nm- 

'iitordoun.         thiit  lie  had  ocUer  lii!  iij)  hum  ri'ii<ly  for  lirr.'iU- 

I.-iyilnn'.  j.jjgj        rj,^|  ^]j||  ^^iij^   jii,^^   jiij,   ^.j^^i    „„„„i,|^,  .,1,. 

■!orn-      to  (l.'ish  the  writer  ovt!i-  the.  I'iir-c  :iii>l  luiriils,  nii'l 
dry  thi'iii  on  tlic  tall  {trans,  is  tin;  wmk  oC  »  nio- 
■M'lil  ;  ami,  with  a  lilllo  sliakiii^^  Vwjy.Wiiw.  nvi'rv 
•■»  ready  for  the  inoriiin:;  nn-jii.     'Ilii-*  i-: 
'I  (Mil  l)y  the  will'.  .'Mill  e.'K'li  oil'-  -i!<iitl\ 
■■re.     Tiie  lialjy  -till   -!■  <-|i-.  mi   i'-. 
■'t.  the  olcler  cliil'lieii  •.■.•.••   it-\.-.:i 
''h   tlu!  vi^7<r  Oi"  [■••••'..J,  .',:'•■ 
'  ••  |>as-.<'s  liii  n':-.,  '•,  '. 
•v«r.i  tii<-  I'll'.      W,',<  i. 
|i)(>    'Jill-.    'I  .'.   '::,", 
•  11  III,  |i.'i  --<•-.   !  .'/  .r.- 
■.Illli;.'  Il|)  till-  f<  I.*    ;.r.-. 

Ii  l.'iii^hl.  and  !;.!'/•.'   •.,:■■ 
iipliorl  the  -uiiii:'  -i'lii;,- 
il     I'l'iiiale    <-(iiii|i!iiii'iri.    -;.■ 
I.  :-lelidi'r  stii'U-.  «lii'-!i  f.'i-*';. 
•iU"'lher    ill    I'i'iii!.       'I  li<-    Jv, 
.  M    liaejv    till'    cliitli    ill    |ii:i!l-    '. 
■'ii^iii;^    it    li>;tethi'r  in    Iv.k    ;«,!;• 
'    Imi'lv  I II lie  ;   and  this  is  ii>i»   li|i|>>' 
.  and  aliiiu'cd   In   fall   lo   the  ;.'miiiii<I 
ii  is   Idiisi'iied    (ViiiM   Ihe   ii|i|ii'i'   jiiiil.  •>) 
,'•,  and   rapidly  doiilili'd   ii|i  into  n   iiiin 
[■iindle.      The    lialiy,    wlin    lia-.    wmIh-iiim 
I    lain  eiioin;;  to  the    rattle    of    liliie    lieiKJ 
:'N};lin;(  IVom  the  how  over  its  eraijle-hoaid. 
•j.ivi-s  »  slioiii  MS  the  siiiili^'Jd    'alls  in  il-i  Caei 
and  uati'lies  the  ijiiieU    motions  of  the   niolhi  i 
throwing  down  tin'  tent  |ii>l<s,  tine;  li'aMii;^  tin 
cirele    IVec   of  aiM'css.       It    is    till-    li'Jider's     lint 
..„.)',       wliieli  lii'.-.l   tail  ;  as  a  Mi".lial  to  all  the  olliris. 
.  .  iiiii  .Meanwhile    the    l)o\s   an-   oil    with    iii!iii\    a 

.::  iiiKi       wliooji,  ;iiiil     liatili  oI'msi;-.  •■iiIIh'I  hi;',  tiv.i  lliri 

,  tile  iioiiii",.       The  men  all' I'll '\   ImkI.iii"    illii  iIh 

..•I  'Aoiiic  '  .  ■ 

'..■• 'il  (iiiil  wjii'ons.    III     I'l  .!•     at    III     :'.ii>ii|i!     iml    ,|i  .  n  .  : 

-.  Ill  tliiii;'-<;  the     jiiiii'iii'\     'iiid    llir    ifiiliiii     i-l    tin     mi.n.li.l 

:   'In-  siMilil  xisil.i.   or   alirnd    to    iIm-    |.i,  I.im-    ..i    <'■,     •  ■!■. 

lo     III-     III'     IllWl'll  Ml    \|.lliil    .       Ill       I    \|'.       •.     I     !•• 

"il  or'/:inization       lirin;^    [in-  i-nli    In    linn    Im  i  :        I  l>.     \- ■■ 

;    ."illI    the  t:irilil\        eliilijirn    iim     lirn-    jiiiil     Hum  .   nn  'i  .im  l>.    !     m 
:.|ili''ei    and    |.l.ii'i' .        linn     |il:i\    li\   Ilir  iiniiiniilii'M         ■ '■'■     '•■•\ 

.".     !V'/!I1        .Mllilil-      I"  I'lllll'   lllllll"    III,     .UIII'M.   ■    llli     .   II    I   .     •        '•■      1    '   •••   ll    . 

■    .'■li'i'-i     -III  ll  .1  i'-.i'/in-       in  Hidi-  iiiili-  :,   iij.l  ilin  III.'  I..  I. -i,    I''..  Ill  .1  111  .1 
1.     W  .    III'. >. p.   ■>.«..              li-\   liiMil  i.r  |iiiliii- •     iimn    ll  1  .1,111  •.    "'  I      •illi'iMU.- . 
:illd    I'ilii  I   '.   Ill    'I    i|ii;''i  'I     ll"l      M-'M-      I   -It   mm  '.1 
|i'illi     III   l.ii|iiii"    1      liii-li'    I""      '•"'      I'M  'ill- 
mil    nil    I    11  ll      llli-     111     lli>      >'iii\  11-1     I ii>-  I-' 

JfAV  /.v    r.i.i//'  .i.i/'i\/,       ^,1, „„    ,,„,  ,  ,,,,11 ! „,,,.||  ,,. 

I  ffj;    .<llli:.\.  ,1^,      „,,ii,,ii      mil I I      .1.    I:.      1     ■ ... 

d<:.»i'^M:i;i';    '.'■,:■ ll'      i'l.       Mill.'     1  ll  1  Ii    ll    11  |i.iii-,  .    iii'l    ■■  ll'  1  i.'i         |. 

whjli;    till,    -".i,-  ....  ..       I    ;;     ,  ..Hill"  111  111  I  111      111 I    111  1  .  ,    ll     III     I      ••    .  .  ' 

ileeii     !:ir..:     :,.■.•      ■        ■  ..i-.|  lui  i I. mil    I'll"    |."l'    I     I'-.j...-      ■■■■■ 

if  the  Ifcai'iii'/ ■■.'i/'-.       -'.i..''!'      I'liiii.        Ill'     III.  |'"l   :  ' '.111  iiiiii' •  ll ''■ 

'..il   ahont    Tl,"    ii.'.i:.' '■    ''I    '  :■■    .'.'I-'  .  I'll' 'I         ll I      iiil         'ill 
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debted  to  D.  B.  Updike,  Esq.,  now  of  Boston, 
for  the  use  of  a  rare  pamphlet  without  a  title- 
page,  giving  the  dying  confession  of  Thomas 
Mount,  then  in  jail  at  Newport,  R.  I.,  "  and 
to  be  executed  agreeable  to  mj'  [his]  sentence 
at  Little  Best  [R.I.]  on  the  27th  of  this  month 
of  May."  The  year  unluckily  is  missing ;  but 
Mount  was  bom  at '  Middletown,  East  Jersej',' 
in  1764,  being  thus  eighteen  years  younger  than 
Tufts,  who  was  born  in  1746.  Mount,  how- 
ever, served,  like  Tufls,  in  the  revolutionary 
army,  and  was,  therefore,  to  all  intents  and 
purposes,  his  contemporary ;  leading,  more- 
over, the  same  wandering  and  predatory  life, 
and  confessing  an  equal  number  and  variety' 
of  rascalities.  The  date  of  his  list  of  words 
may  be  safely  fixed  about  the  year  1800,  Tufts' 
being  a  few  years  earlier.  It  will  be  seen 
that  they  coincide  as  to  many  characteristic 
phrases,  while  Mount's  list  is  on  the  whole 
fuller.  I  have  not  altered  this  glossary'  in  any 
way,  but  have  designated  by  an  asterisk  the 
words  that  agree  substantially  with  Tufls's 
list,  and  have  added  a  few  notes  in  brackets. 
I  insert  also  the  preface  and  appendix  to  the 
glossary. 

I  shall  be  verj'  much  indebted  to  any  one 
who  can  enable  me  to  fix  the  precise  date  of 
Mount's  execution,  or  of  the  publication  of  this 
pamphlet. 

"  The  Flash  company  in  London  (of  which  Houn- 
tain,  lately  executed  in  Connecticut,  was  a  member) 
had  a  language  peculiar  to  themselves,  and  books 
printed  in  that  language:  Mount  says  he  never  saw 
any  of  those  books;  but  Williams  confessed  to  the 
publisher  of  these  papers  that  he  had  seen  them  in 
London,  and  one  of  them  in  the  possession  of  a  J. 
S- — rs,  in  Jacksonborough,  S.C.  This  language 
has  been  taken  notice  of  in  some  British  magazines, 
but  little  information  communicated  concerning  it; 
and  therefore,  to  gratify  the  public,  the  following 
dictionary  of  the  Flash  language  (so  far  as  could  be 
obtained  from  Mount  and  Williams),  together  with 
several  Flash  songs,  and  the  oath  they  administer  to 
flats  (as  they  call  the  novices  in  the  art  of  thieving) 
when  they  are  admitted  into  the  Flash  society,  are 
added. 

The  flash  language. 

A  man A  oove.* 

A  woman Ablowen* 

A  young  woman A  yonng  blowen. 

A  young  lad A  young  cove. 

A  bouse A  ken. 

Play  honae  or  fair Oarf.     [(ro/,  Dickens.] 

Master  of  the  bouse  ....  Cove  of  the  ken. 

Mistress  of  the  bouse     .    .    ■  Blowen  of  the  ken. 

Bon Yonng  cove  of  the  ken. 

Daughter Young  blowen  of  the  ken. 

A  gentleman A  swell. 

A  lady A  flne  blowen. 

Acblld Akinlcber.*    [Tufts,  it<nc/ien.| 

Hands Dads. 

Kycs Peepers. 

Head Nanny. 

Kose Mugg. 

Mouth Mamma. 

A  hat A  kelp. 


A  wig A  busby.     [K«t.  Dr.  Busb 

A  coat A  tog.* 

A  Jacket Ajavin.*    [TutU,j<mtL] 

A  shirt A  smlsk.*     [Tufts,  miih. 

Brectchcs  (•<<') Kicksees.* 

Blockings Leg-bags.* 

Boots Qulll-plpes.* 

Shoes Crabs.* 

Buckles Latches. 

Cash Lowr.*    [Tufts,  <mir., 

A  watch A  trick.* 

A  guinea A  quid.* 

A  dolhur A  wheel.* 

Money  of  any  kind     ....  Bit. 

Bad  money Blue  bit. 

Passing  bad  money    ....  Ringing  blue  bit. 

Qold  In  plate  of  any  sort    .    .  Ridge. 

BUver  plate  of  any  sort  .    .    .  Wedge. 

Goppers Maggs. 

Silver  spoons Wedge  feeders. 

Ahorse A  pred.*    [Tufto, /«^<;. j 

A  borse-stcaler A  prednapper.* 

A  sheep A  woolly  bird. 

A  knife A  chive. 

A  pair  of  pistols A  pair  of  pops.* 

A  sword A  lash. 

A  crowbar A  gcnUeman,* 

A  thief A  prigg. 

A  gambler A  sharp. 

A  blaoket  or  sheet      ....  Asprdd.    [TafucalUsuil 
a  tpread.'j 

A  bed A  dause. 

Dry-goods Cbattery. 

Cards Broads  or  flats. 

A  pocketbook A  reader. 

A  note  of  any  kind     .    .    .    .  A  screen. 

Ribbons Dobbins. 

Bread Plnum. 

Butter A  spread. 

Cheese Oaa. 

Victuals  of  any  kind  ....  Orub  or  peck. 

Bom Suck.* 

Drunk Sucky. 

A  bottle A  glaze.     [Tufls  spplla  I 

word  to  a  tquatr  of  »<»«• 

Sugar Pellock. 

Tobacco Weed  or  funk. 

Tobacco-smoke Blast  of  flumer. 

Thiers  girl Blowen  spenie,  or  muili. 

To  take To  hobble. 

To  lose To  sweet. 

A  goal A  quod  or  a  quae.*    [TnA' 

qua.] 

A  goalkeeper A  quod  or  quaecsU.   [Tan 

makteperT] 

A  constable A  nomey.* 

A  sheriff A  trapp. 

AJudge Abeeka.    [S«iU,EiiKlMiiltt 

A  clergyman A  dnil-gown's-msn. 

The  law Pattur. 

The  devil The  crimson  oove. 

Hell The  crimson  ken.  "i 

The  moon Oliver's  leary.*  [Tuft*,  W» 

The  sun Phoebus. 

A  fit  night  for  steallog   ...  A  good  darky. 

A  town A  wile. 

A  vessel A  barkey. 

Lewd  women Cats. 

A  coach A  rattle. 

Country  people Flats. 

The  highway Bonny-throw. 

Picking  pockets Diving. 

One  thiit  turns  evidence ...  A  snitch. 
One  tliiit  robs  a  wagon  on  the 

highway A  drag. 


Flash  phrases. 

•Peter  (a  watchword)    .    .    .    Somebody   hears   u«.     [Tt 
lake  care  ofyowntlf  \  \  »ls 
Iron  chest  where  cash  U  ki 
Lea  (another  watchword)  .    .    \joq\  who  comes. 

Nose  the  cove Watch  the  man,  and  s«  vl 

he  goes. 
Go  weed  the  cove Qo  speak  to  the  man- 
Blow  your  weeds   Hold  your  tongue. 

*I  am  spotted 1   am   disappointed,  some 

saw  me.      [Tnfls,  liit  i 
/ouHd  out.\ 

Let  us  stcrry Let  us  make  our  escape. 

Rumble  like  a  miza    ....    Wash  my  elotbea. 
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iorn  trick.    . 

J  upon  llif  iin, 
or    rooming 


I  Th«  enp. 


pon  the  •lum, 
H>ve  uui  uiil 


liieqtMi) 
i  bib  '. 


rtflkltiif  of  piwJcuU. 
TnV'!.  -  '■  -  •■•lfnikn'»  wntch. 
>■  »  mil  of  (IiM.ni. 

1  M  llie  diiyiliui*. 

ifnnd*  latEon  cnrlv  In  thp  morii> 
ii)^.  i>r  litti*  In  \hv  i<M-riiii|f. 

BobbliiuagcDtteinanonltivlllgb- 
wiiy. " 

OpcnIiiK  ft  door  Willi  u  fultii  k?.r. 

Brvuktfiic  intu  n  home. 

GulnK  in  HI  H  witiilow. 

<lolnir  HI'  nr  dr.wn  «  oblmnuy. 

CoiiiK'iuDrU. 

AcqulUcil. 

A  mnn  to  bt*  fliigtnHl. 

A  pluv*  of  ronllncincnl,  or  cutlp. 

I  hsTti  killed  II  miin, 
1  havo  broko  prl«ou. 
I'm  In  (run*. 
I'm  cryliijtr. 
6olD^  t4j  be  bauired. 

|.iBm{)lilet  ailds  tin;  following  :  — 
Ik  at  the  Admission  of  b  Flat  into  the 

St  Klnsli  cove  taking  tlii;  Flat  by  the 
m  If  hf  desires  to  join  the  Flash  Corn- 
lot  answers.  Yes.  Tlie  Flasli  cove  (head 
m  !!«>•  thus:  — 

by thut   to  the  Flash  Company  I 

;  never  diviilce  thoir  secrets,  nor  turn 
linst  any  of  Ihcui;  and  if  a  brother  is 
hat  I  will  haxten  to  n'lievo  him,  at  the 
life  and  liberty;  and  if  ho  suffers,  en- 
r<;vcnj!ed  on  the  pt-rson  or  persons  who 
ans  uf  bringing:  l>ini  to  imnishinent.' 
the  above,  or  a  similar  oath,  the  Flat 
i;  I.e.  a  companion,  and  they  two  arc 
some  expedition. 

the  confession  of  Mount  and  Williams, 
e  Fl:i»h  Company  have  spread  them- 
r  the  continent,  from  Nova  .Sootia  to 
[  parts  of  Georgia;  that  the  principal  sea- 
lie  their  places  of  general  rendezvous; 
number  of  the  society  at  present,  are 
seventy  to  eighty,  males  und  females, 
iceivers  In  the  principal  towns  of  each 
jiol  only  receive  the  stfllcn  goods,  but 
|ops  and  houses  for  them  to  break  into 

onetimes  they  swear  by  God,  and  some- 
Devil:  when  they  use  the  name  of  God, 
(y  the  Old  Cove,  who  knows  nil  things; 
the  Devil,  by  the  Cove  of  the  Scarlet 


Tufts  mcnlions  no  such  organization 

redly  or  indirectly  ;  but  the  facility 

h  be  found  accomplices  and  i)laces 

uient  evcrywlierc,  from    Muino   to 

Duld  seciD  to  render  hucIi  a  league 

lie.  T.   W.  Hi«i<;rjjsoN. 


OE    DAY  IN    CAMP  AMONG 
THE  SIOUX. 

ny  designated  for  a  journey  every 
,  while  the  stars  are  still  shining. 

sleep  late  are  wakened  by  the 
the  leaping  blaze.     Shadowy  forms 

about  the  entrance  to  the  lodge, 


niid  the  boiling  kettle  wains  the  sloepy  one 
that  he  had  better  be  up  and  ready  for  break- 
fast. To  slip  out  into  the  cool  morning  air, 
to  dash  the  water  over  the  face  and  hands,  and 
dry  them  on  the  tall  grass,  is  the  work  of  a  mo- 
ment ;  and,  with  a  little  shaking  together,  every 
one  is  ready  for  the  morning  meal.  This  is 
portioned  out  by  the  wife,  nnil  each  one  silently 
eats  his  share.  The  baby  still  sleeps  on  its 
cradle-board,  but  the  older  children  are  relish- 
ing their  broth  with  the  vigor  of  young  life. 
As  each  one  finishes,  he  passes  his  dish  to  the 
matron,  springs  up,  and  leaves  the  tent.  When 
the  mother  has  eaten,  she  too  goes  out,  and. 
with  rapid  steps  and  bent  form,  passes  around 
the  outside  of  the  tent,  pulling  up  the  tent-pins 
used  to  hold  the  tent-cloth  taught,  and  throwing 
down  the  poles  which  support  the  smoke-flaps. 
If  there  is  an  adult  female  companion,  she 
takes  out  the  round,  slender  sticks  which  fasten 
the  tent-cloth  together  in  front.  The  two 
women  then  fold  back  the  cloth  in  plaits  on 
each  side,  bringing  it  together  in  two  long 
plaits  at  the  back  jxjle  ;  and  this  is  now  tipped 
backward,  and  allowed  to  fall  to  the  ground. 
The  cloth  is  loosened  from  ttie  upper  part  of 
the  pole,  and  rapidly  doubtt'd  up  into  a  com- 
pact bundle.  The  bab}-,  who  has  wakened 
and  lain  cooing  to  the  rattle  of  blue  beads 
dangling  from  the  bow  over  it.s  cradle-board, 
gives  a  shout  as  the  sunlight  falls  in  its  face, 
and  watches  the  quick  motions  of  the  mother 
throwing  down  the  tent-poles,  thus  leaving  the 
circle  free  of  access.  It  is  the  leader's  tent 
which  first  falls  as  a  signal  to  all  the  others. 

Meanwliile  the  boys  are  off  with  many  a 
whoop,  and  snatch  of  song,  gathering  together 
the  ponies.  The  men  are  busy  looking  aller  the 
wagons,  or  else  sit  in  groups  and  discuss 
the  journey  and  the  routine  of  the  intended 
visits,  or  attend  to  the  packing  of  the  giUs 
to  be  bestowed.  All  visitors  are  expected  to 
bring  presents  to  their  hosts.  The  younger 
children  run  here  and  there,  undisturbed  in 
their  play  by  the  commotion.  Soon  the  boys 
come  riding  in,  swin<:iiig  the  ends  of  their  lariats 
in  wide  circles,  and  driving  before  them  a  mot- 
ley herd  of  ponies,  some  frisking  and  galloping, 
and  others  in  a  dogged  trot,  none  following  a 
path,  or  keeping  a  straight  line,  but  spreading 
out  on  each  side  in  the  onward  movement. 
As  they  come  abreast  with  the  disnianllcil  tent, 
the  women,  without  any  break  in  their  talk, 
make  a  dash  at  a  pony,  and  generally  capture 
him.  The  animal  may,  if  he  is  good-imturcHl, 
at  once  submit  to  bo  packed,  two  poles  on  each 
side,  the  packs  containing  the  gala  dress :  baas 
filled  with  meat  and  corn  are  adjusted  like 
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niers.     Between  the  polos,  which  trail  bc- 
<1,  a  skin  or  blanket  is  fastened ;  and  here 
!  3oinig  children  and  the  pupi^.v  have  a  com- 
•table  time  tf)gether  as  they  journey.     There 
e  enough  ponies  for  all  the  men  and  women 
)  ride,  and  colts  running  along  beside. 
If  wagons  nrc.  to  be  used  in  travelling,  the 
ont-poh's  are  tied  on  each  side  of  the  wagon- 
(k)x.     The  harness  is  dragge<l  along  l)y  a  wo- 
man, who  slings  the  mass  of  strajm  and  buckles 
on  the  i)ony's  back,  he  giving  a  slight  start  as 
the  load  droi)S  on  him.    The  buckling  is  quicklj- 
done  1)3'  the  women,  and  the  stores  packet!  in  the 
bottom  of  the  wagon.     Finally  the  kettle  and 
coiree-ix>t  are  picked  up ;  and  nothing  is  left 
of  the  camp  but  circles  of  trampled  grass,  each 
one  with  a  pile  of  ashes  in  its  centre. 

The  delight  of  being  '  olT'  affects  every  one, 
the  older  people  enjoying  it  sedately  :  the  young 
men  dash  about  up  on  the  hills,  where  thej 
stand  silhouetted  against  the  cloudless  sky. 
Now  and  then  they  drop  from  their  iK)nies,  and 
lie  flat  on  the  ground,  while  the  animal  nibbles 
unconwrnedly.     The  women    ride  with    the 
stores  in  the  l>ottom  of  the  wagon,  and  the  men 
on  the  seat,  driving.     It  is  hard,  teeth-chatter- 
ing work  to  travel  in  the  bottom  of  a  springless 
wagon,  and  no  fun  to  ford  a  rapid  river  full  o< 
quicksands;  for  down  will  go  one  wheel,  an<° 
the  waU-^r  come  swirling  in,  wetting  everj*  thin 
and  everj'  body.    At  such  times  the  bags  of  p' 
visions  arc  held  high  aloft  in  the  hands :  all  • 
must  take  its  chance.    Those  on  the  (xi 
fare  better;  for,  with  the  feet  on  the  In 
neck,  all  goes  well,  unless  the  little  fellov 
into  a  very  bad  hole,  and  topples  over  ii' 
water.     Sonietimcs  the  men  take  oif  ]• 
and  moccasins,  roll  them  in  a  bundle.  < 
on  the  head  or  back  of  the   neck,  n 
over,  leaving  the  pony  to  follow.     Sno' 
generally  have  time  enough  to  lie  do' 
bank  to  drj'  off,  and  ftom  their  vni 
watch  the  struggles  of  the  loaded  v 
men  spring  fVom  their  seat  into  thr 
tug  at  the  wheels  to  save  the 
sinking. 

All  day  we  ride  over  the  praii 
ing  up  the  birds,  seeing  the  (1 
lope,  or  catching  sight  of  th< 
If  location  serves,  aboat    ' 
camp,  alwaj-s  near  a  stream 
the  work  of  a  few  moments 
while  the  men  and  bojs  sc^ 
The  young  girls  go  langi 
water,  the  older  women 
dry  wood,  and  in  leu  t 
blue  smoke  is  curlii^  * 
the  kettle  hanging  oi 


fire.  Each  i'li 
in  the  place  ii 
be  untied  an'i 

There  is  :i 
after  a  hard 
tlingofac!'! 
and  smoki 
fbll  lengtli. 
mcnts  glis 
lants  kci-: 
tents  wli- 
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one  yo> 
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•  own  tidy  bousewivea ',  thai  id,  tbat  it 
1,  wlicn  a  borrowMl  keltic  is  rL-lurnetl, 
;re  will  be  »  siniill  porlion  of  tbe  food 
las  been  oo<jkc<l  in  the  kettle  remaining 
:)ottonj  of  llio  \>o\,.  Tbe  Inngimge  has 
L'ulur  word   to  designate  this  remnant. 

this  cii!itoMi  be  disregarded  bynny  one. 
!rson  woulil  never  be  alile  to  borrow 
u  till-  owner  innst  alwuys  know  what 
»ked  in  her  kettle. 

t  indignation  was  tbe  i-osult  of  tlic  action 
bite  woman,  who   i-eturned   a   scoured 

.She  meant  to  teach  a  lesson  in  clean- 
but  bcr  act  was  much  talked  over,  and 
tted  as  nresh  evidence  of  the  meanness 
:  folk  * 

the  savory  odors  give  token  that  sup- 
ejidy.  Dishes  are  set  in  the  traditional 
)cwii)icd  by  the  members  of  the  family, 

Cooii  ladled  out,  and  portioned  to  each 

ehe  little  girl  is  sent  out  U)  call  the 
here  is  no  formality  about  the  family 
tf  the  father  is  a  religious  man,  he  may 
)!t  of  bis  food,  lift  it  up,  and  drop  it  in 
:  the  act  is  without  ostentation,  and  a[>- 
r  unobserved  by  the  others.  Some- 
lie  children  take  their  supper  together 
the  tent.  The  mother  seldom  eats  un- 
re  fully  served.  She  may  join  lier  chil- 
th  her  jwrtion  ;  or  if  she  has  female 
ions  iu  the  tent,  thej'  will  draw  together, 
aip  over  the  meal.  Every  one  falls  to 
it,  and  the  pot  is  generally  emptied. 

eating,  all  lie  down,  stretching  out  in 
,  or  going  outside  if  the  day  is  fine,  and 
in  tbe  long  slanting  sunlight.  As  the 
I,  B  fire  is  kindled  ;  and  here  grouped 
ke  companionable  blaze  we  watch  the 
me  out.  Some  persons  doze,  some  dis- 
8  journey,  or  recount  reminiscences  of 
jiues :  the  women  gatlier  together  and 
e  the  story  of  the  day  ;  while  tbe  chil- 
use  the  fireflies,  or  subside  into  drowsy 
t.  Across  the  hum  of  voices  is  borne 
{of  a  young  man,  who,  hidden  in  the 
es  on  his  back  drumming  on  bis  breast 
ngs.  There  are  no  urgent  demands 
j^no.  The  matron  has  no  dishes  or 
Hnsh,  or  scrubbing  to  do ;  there  is 
||p  clear  away  after  the  evening  meal : 
le  [tot  is  emptied,  and  set  to  one  side. 
ailory  fashions  perplex  the  fancy  of 
lien,  no  lessons  to  learn  harass  the 
The  men  talk  or  sing,  uucionscious  of 
poking  or  losing,  or  questions  in  science 

^  the  people,  no  great  disasters  are 
|lo  great  successes  possible.  The 
1  ftilentiv  hold  their  secrets,  the  iin- 


marred  prairie  tells  no  tales,  and  the  silence  of 
uninquisilive  ignorance  shuts  down  upon  our 
little  life. 

To  one  thrust  from  tbe  midst  of  civilization 
into  so  strange  a  camp-circle,  the  summer  days 
hardly  bring  a  realizing  sense  of  the  great  es- 
trangement between  the  two  orders  of  society. 
It  is  onlj'  when  the  frozen  calm  of  winter  oblit- 
erates every  touch  of  color  and  individuality  of 
outline  in  the  landscape  that  it  becomes  possi- 
ble to  gauge  fully  the  mental  poverty  of  abori- 
ginal life.  The  cold  nights  when  the  tent  freezes 
hard  so  that  it  sounds  like  a  drum,  and  the 
frost  lies  thick  on  the  bedrol>es.  make  one 
dread  to  rise  early  ;  and  the  sun  is  often  up 
before  the  fire  is  kindled,  and  the  kettle  bubbles 
with  tbe  morning  meal.  After  looking  to  what 
comfort  it  is  possible  to  give  the  iwnies,  and 
having  gathered  in  tbe  wood,  the  outdoor  work 
of  the  day  is  over. 

In  winter  the  tent  is  made  warmer  by  putting 
a  lining  around  to  half  the  height  of  the  tent- 
doth,  and  by  banking  without  and  within,  stuf- 
fing with  grass  the  space  between  the  lower 
edge  of  the  tent-cloth  and  the  ground  to  keep 
out  the  wind.  This  done,  and  with  plenty  of 
wood  to  feed  the  fire,  one  can  be  passably  com- 
fortable. During  the  day  the  women  are  busy 
making  clothes,  mending  moccasins,  or  em- 
broidering gala  garments  with  porcupine  quills 
or  beads  :  the  men,  if  not  out  trapping,  are  en- 
gaged in  fashioning  pipes  and  clubs,  or  sha[iing 
spoons  on  the  ball  of  the  foot.  The  winter  is 
the  season  for  story-telling,  and  many  hours  of 
the  evening  arc  spent  in  this  enjoyment. 

The  cold  season  brings  pleasures  to  the 
children, — snowballing,  bli<ling  down  bill  on 
blocks  of  ice,  or  standing  on  a  flat  stick  and 
coasting  swiftly,  balancing  with  a  pole.  The 
glow  on  the  faces  of  the  little  ones  as  they  run 
in  breathless  from  their  sport  to  meet  the  wel- 
come of  the  group  within  the  tent,  is  aliout 
the  only  zest  the  days  bring. 

Ai.KK  C.  Fletchbr. 


THE  CAROLINE  ISLAND.^. 

MicKosKsiA,  or  the  '  Little  Islands,'  is  a 
fitting  name  given  to  that  portion  of  the  Pacific 
Ocean  lying  between  134°  and  177"  longitude 
east  from  Greenwich,  and  from  2°  south  to  20° 
north  latitude.  Within  these  boundaries  it  is  es- 
timated that  there  are  not  far  from  one  thousand 
islands,  divided  into  four  groups,  —  the  Gilbert, 
Marshall,  Caroline,  and  Ladrone.  The  La- 
drone  Islands  on  the  north,  lietween  H  t°  and 
1 113°  longitude,  were  discovered  by  Magellan 
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in  1581,  and  arc  under  Spanish  rule,  being 
used  for  a  penal  settlement.  The  native  popu- 
lation on  this  group  is  cntirch'  extinct.  The 
Gilbert  and  Marshall  Islands  on  the  eastern 


side  of  Micronesia  are  all  of  coral  formation, 
and  with  few  exceijtions  arc  verj-  small  in 
area. 
The  largest  group  of  the  four  is  the  Carolines 

^^j^Map  loaned  by  the  Amer.  board  of  comm.  of  for.  mliiR. 


Ijing  north  of  the  equator  between  1; 
165°  east  longitude.  They  were  discoi 
1528  by  Alvaro  de  Saavedra,  and  are 
divided  into  the  eastern,  western,  and 
Carolines ;  but  there  art 
nite  boundaries  to  th( 
tions.  On  the  weste 
the  largest  islands  art 
and  Yap.  These,  with 
and  Ruk  in  the  centi 
Kusaie  on  the  easte; 
tions,  are  the  onlj-  high 
the  rest  being  of  coral 
tion,  and  rising  but  a 
above  the  level  of  the 
The  highest  point  on 
about  1 ,200  feet,  while 
of  Ponape  is  said  to 
less  than  3,000  feet. 
Hogoleu,  is  an  archipel 
circled  by  an  immense 
reef  some  150  miles  in 
The  lagoon  which  is  t 
closed,  though  irreg 
shape,  is  not  far  fron 
miles  in  breadth,  withi 
are  several  high  islanc 
ing  from  200  to  1,000 
altitude. 

The  climate  of  this 
is,  of  course,  tropical,  t 
mometer  at  Ponape 
from  70°  to  iiV  F.  Tl 
principal  products  whic 
upon  coral  islands,  and 
main  support  of  hum: 
are  the  cocoanut-palm 
grows  wild,  the  brer 
and  the  pandanus  or 
pine.  Taro  is  also  p: 
on  some  of  the  islanc 
Kusaie,  Ponape,  Ri 
Yap,  there  is  a  much 
range  of  products.  It 
that  on  Ponape  there 
less  than  a  dozen  dil 
varieties  of  bananas. 
American  missionarie 
resided  there,  various 
fruits  have  been  intr 
and  also  animals.  Thi 
islands  are  covered  witl 
trees,  and  abound  in 
and  wild  birds. 

It  is  diffifult  to  estimate  the  numbe 
habitants  within  the  group.  Ponape  h: 
5,000,  Ruk  about  12.000,  Yap  8, 
10,000.     The  people  belong  to  the  bro^ 
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»n  race,  having  atri\ight  hair.     Tliey  are 
l\],  well  formed,  ami  vigorous,  imioli  suldicted 
)  war,  vet  not  cljarncleristicaily  suvagL-.     Rt-v. 
ilr.  Doane  of   Pouapc  descrilR's    llic    Riikite 
sof  "a  soft  siitlVou  lingo,  liis  form  svininc't- 
lical,  liinhs    round,    and    of  good    length  be- 
llwecu  Joints,  steji  easy,  eye  round,  black,  and 
llostrous,  not   ditnined    by  the   use  of  ava  or 
Itolily  from  the  I'ocoanul-blossoin,  lips  rather 
Ithin  for  n  Mieronesian,  hair  wavj-   and  long, 
llllioiight  him  a  flue-looking  native.     .Some  of 
tie  women  arc  rjnite  beautiful."     The  islanders 
BTi'  bkilful  ill  navigating  their  proas,  which  are 
I  fittcii  with    outriggers  ;  and  they  oflcn  make 
long  voyages  without  compass,  though  not  iu- 
I  froqiK'titly  a  boat-load  is  drifted   away,  and  is 
l(Mt.    The  jK'ople  throughout  the  islands  for- 
merly tattooed  themselves,  a  custom  which  is 
t  rapidly  jiiLssing  awaj-.     Their  houses  are  simply 
I  roofs  on  |>oats  about  four  feet  from  the  ground. 
In  these  attics  they  sleep  with  a  wooden  pillow 
f  Mil  a  nint  covering.     Until  recenth-,  there  was 
little  clothing  seen  on  men  or  women-     There 
( w»8  nu  marriage-rite  known,  though  the  pair- 
ing of  men  and  women  was  respected.     Each 
[of  ihR  Microuesian  groups  has  a  distinct  lan- 
pi«2c.  and    within    the   Caroline   islands   the 
1  fafiations  are  more  lluin  di.ilectic.     There  are 
»t  Icnst  six  or  eight  ilislinct  languages  within 
I  llie  group. 

The  Caroline  islander  as  found,  was  not  an 
Nolater.  though  full  of  superstition.  He  hatl 
infithiT  images  nor  temples,  though  certain 
\fhve»  were  avoided  because  he  Ix-lieved  that 
llhcy  were  inhabited  by  spirits.  In  a  few  places 
Iprtesfe  were  found  whose  aid  was  souglit  in 
icoring  the  sick.  As  to  the  government  of  the 
jwlwKk,  there  has  been  hitherto  no  .attempt  on 
Ithc  part  of  foreign  powers  to  exercise  control 
lovcrlhein.  Each  island  has  its  chief,  who  is 
jabw)lut(,iy  inde[)endent.  though  sometimes  con- 
[trollttl  by  a  council  of  the  people.  Ilia  author- 
h'y  is  hereditary,  and  is  derived  in  the  line  of 
uit  mother.  On  a  few  of  the  islands,  there  is 
1  piorc  tlian  one  tribe,  in  whicli  case  each  divis- 
['01)  is  ruled  by  its  own  chief.  There  is  no 
"onfttieration  known  throughout  the  group. 

\  rnuarkable  change  has  been  effected  in 
l 'lie  islands  within  the  last  generation.     In  18.^2 
lAmerieau  missionaries,  under  the  care  of  the 
inicriean    boai-d    of    foreign    missions,  were 
Xated  on  Ponaix-,  and   have  since  occupied 
|[uaatf,lluk,  and  the  Mortlocks.     From  these 
I  they  have  esteniled  their  labors  through 
acj"  of  native  helpers  to  several  islands 
lgrou[),  as  well  as  into  the  Marshall  and 
,  Groups.     There  are  at  present  twelve 
Americftn  niiMionarics.  men  and  women,  to  be 


found  on  the  islands,  who  arc  aided  in  their  work 
by  the  Morning  star,  n  barkontine  with  auxiliary 
steam-power,  which  enables  them  to  visit  the 
island!>,  n'nd  locate  the  native  helpers.  On  its 
present  voyage  liiis  vessel  is  expected  to  land 
teachers  on  the  island  of  Yiip.  Since  the  land- 
ing of  these  missionaries,  the  whole  coudilioii 
of  society  on  many  of  the  islands  has  been  en- 
tirely changed.  In  some  jilac-esthe  whole  pop- 
ulation is  found  in  schools  ;  and  on  most  of 
the  islands  occupietl  by  Christian  teachers 
the  people  are  respectably  dad,  and  are  ac- 
cepting the  civilization  and  religious  truth 
offered  them.  Within  .Micronesia  the  mis- 
sionaries have  under  their  care  more  than 
forty  churches,  with  over  four  thousand  church- 
members. 

As  to  the  question  of  the  sovereigntj-  of  the 
Carolines,  which  is  now  in  dispute  between 
.Spain  and  Germany,  it  may  be  said  that,  though 
.Spain  may  claim  possession  on  the  ground  of 
I)rior  di8cover3-,  she  has  not  for  three  centuries 
enforced  that  claim,  or  occupied  any  of  the 
islands,  unless  it  may  be  a  single  one  nearest 
her  Philippine  possessions.  Germany  has  no 
claim  save  on  the  ground  that  a  dozen  traders, 
more  or  less,  have  taken  advantage  of  the  im- 
prove<l  condition  of  affairs,  due  to  the  labors  of 
American  missionaries,  and  have  carried  on  a 
small  trade  in  the  dried  fruit  of  the  cocoanut. 
The  interests  of  civilization  and  humanity  do 
not  require  that  cither  of  these  nations  should 
assume  control.  E.  E.  Stkoni;. 


SCIENCE  IN  COMMON   SCHOOLS. 
Bones.' 

Bonks  are  tlii?  framework  of  tUo  human  body. 
If  I  hnil  no  more  bones  in  me,  I  ftliouM  not  liiive  so 
mucli  sli.ipe  MB  I  have  now.  If  I  had  no  bones  In  me, 
I  should  not  have  .so  much  motion,  anil  grandma 
would  be  glail;  but  I  like  inolioii.  Bones  give  me 
motion,  because  I  hey  are  something  hard  for  motion 
to  cling  to.  If  I  had  no  botics,  my  brains,  heart, 
lungs,  and  larger  hloi id-vessels  would  be  lying  round 
in  me  sort  of  luosu-lil{e,  niid  might  get  hiuted;  but 
not  much,  lest  it  Is  hard  hit. 

If  my  bones  were  burned,  I  should  be  all  brittle, 
and  you  could  crumble  nic  up,  bec.iuse  all  the  animal 
would  be  out  of  me.  If  I  was  soaked  in  a  kind  of 
acid.  I  should  be  limber.  Teacher  showed  some  Iwnes 
that  had  been  soaked.  I  could  tie  a  knot  iu  one.  J 
had  rather  be  soaked  than  burned. 

Some  of  my  bones  don't  grow  snug,  and  close  to 
my  other  bones,  like  the  branches  to  the  trunk  of  a 
tree  do;  and  I  am  glad  they  don't;  for  if  they  did,  I 
could  not  play  leap-frog,  and  other  good  games  I  know. 

■  Compualtlon  by  *  boy  In  oat  of  the  lower  urtti**  of  >  Sew- 
EngUind  grammar  kcIiooI. 
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The  reason  they  don' I  grow  that  way  is  because  they 
have  joints.  Joints  is  good  things  to  have  in  l>ones. 
There  are  two  or  three  kinds.  The  ball-and-socket 
joint,  like  my  shoulder,  is  the  best.  Teacher  showed 
it  to  us,  only  it  was  the  thigh-joint  of  a  cow.  One  end 
was  round,  smooth,  and  whitish:  Uiat  was  the  ball 
end.  The  other  end  was  saucer-like:  that  is  the 
socket,  and  it  oils  itself. 

Another  joint  is  the  hinge- joint,  like  my  elbow. 
It  swings  back  and  forth  oiling  itself,  and  never  creaks 
like  the  schoolroom-door  does.  The  other  joint  aint 
much  of  a  joint.  That  is  in  the  skull,  and  it  don't 
have  no  motion. 

All  of  my  bones  put  together  in  their  right  places 
makes  a  skeleton.  If  I  leave  out  any,  or  put  some 
i  D  the  wrong  place,  it  aint  no  skeleton.  Cripples  and 
deformed  people  do  not  have  no  skeletons. 

Some  animals  have  their  skeletons  on  the  outside. 
I'm  glad  I  aint  them  animals;  for  my  skeleton,  like 
it  is  on  the  chart,  would  not  look  well  on  my  outside. 

This  composition  is  an  excellent  illustration 
of  '  how  not  to  do  it.'  An  illustration  of  so- 
called  science  teaching,  telling  facts  to  chil- 
dren instead  of  leading  them  to  find  out  facts 
fur  themselves,  of  learning  instead  of  the  ac- 
quisition. In  this  case  the  fault  lies  partly  with 
the  topic.  A  child  learns  by  sight  and  by 
touch,  not  by  faith.  While  it  is  possible  for 
an  excellent  teacher  to  illustrate  an  abstract 
or  an  abstruse  subject  which  cannot  be  seen 
or  touched,  so  that  the  child  may  grasp  the 
essential  points,  it  is  not  probable  that  one  in 
a  hundred  of  those  now  engaged  in  teaching 
will  do  so  without  too  great  an  expenditure  of 
time.  Teachers  as  well  as  housewives  often 
fail  to  remember  that  children  and  une<lucated 
persons  are  able  to  grasp  but  one  idea  at  a 
time.  The  above  composition  shows  plainly 
that  too  many  words  were  used  in  the  attempt 
to  give  too  many  ideas  to  the  child  in  too  short 
a  time. 

Professor  Hyatt  ('Science  guide'  No.  1.,  p. 
6) ,  has  well  expressed  the  creed  of  those  who 
are  advocating  elementary  science  in  public 
schools,  when  he  says,  "The  idea  is  not  to 
teach,  but  to  lead  the  mind  to  work  out  for 
itself  the  simple  physical  problems  herein  de- 
scribed, and  thus  almost  unconsciously  to 
arrive  at  the  conclusions. 

"The  time  siient  in  making  each  step  is, 
thercfoi-e,  of  no  consequence.  The  quality  of 
the  knowledge  gained,  and  not  its  quantit}',  is 
alone  to  be  considered.  This  sort  of  knowl- 
edge cannot  be  given  by  another  to  the 
scholar:  it  must  be  gained  by  work." 

The  following  composition,  also  the  work  of 
a  boy  in  a  New-England  grammar  school,  is 
an  example  of  '  how  it  may  be  done,'  and 
done,  we  venture  to  say,  successfully  ;  for,  in 


clearness  and  accuracy,  it  will  compar 
ably  with  the  answers  to  examinatioi 
tions  on  similar  topics  written  by  1 
seventeen  or  eighteen  in  our  higher  scb 

Iron  Ores. 

This  morning  the  teacher  passed  each  b 
specimens.  One  of  the  boys  brought  his  s] 
to  the  desk,  and  the  teacher  tried  them  wit 
net.  One  of  them  was  reddish,  the  other  wa 
ish,  and  the  other  was  black.  The  yellowish 
the  reddish  one  we  found  wat  not  magnetic, 
black  one  was  magnetic.  These  specimens 
iron  ore,  from  which  iron  h  obtained.  F 
black  ore,  we  foiind  that  tlie  best  iron  was 
from  it. 

We  were  then  told  to  rub  each  specimen  o 
of  paper.  The  red  specimen  made  a  red  u; 
the  yellow  specimen  made  a  yellow  mark.  1 
other  specimen,  which  was  blade,  ilie  mo 
could  not  make  It  mark  on  account  of  its  t 
but  our  teacher  told  us  if  they  were  8om< 
on  it,  we  could  make  it  mark  a  black  streak 

Then  the  teacher  took  some  small  piec< 
yellow  ore  and  put  them  in  a  test-tube,  and 
tube  over  the  flame  of  an  alcohol-lamp,  and 
filled  around  to  see  what  it  formed  in  the  tul 
was  water.  There  was  no  water  in  the  tu 
the  ore  was  put  in,  therefore  it  must  have  cc 
the  ore.  This  ore  is  called  limonite  or  bog- 
because  it  has  so  much  water  in  it,  and  is 
wet,  marshy  places.  The  name  of  limon 
from  a  word  meaning  meadow. 

The  teacher  then  took  them  out  of  the  t 
and  tried  them  with  a  magnet,  and  found  t 
not  magnetic.     It  was  proved  that  they 
pure  iron,  because  they  would  not  stick  to 
net. 

We  found  that  these  pieces  of  iron-ore  c 
iron  and  oxygen,  therefore  they  were  iro 
When  these  pieces  were  rubbed  on  paper  tl 
a  streak  like  the  red  ore.  The  name  of  thi 
is  hematite,  which  means  blood-red.  He 
composed  of  iron,  oxygen,  and  no  water;  i 
it  was  supposed  to  be  limonite,  and  the  wat 
out  of  it  by  the  heat  of  the  earth. 

Teacher  then  took  the  pieces  of  limoni 
was  heated  in  the  test-tube,  and  put  them  I 
of  charcoal,  which  is  a  form  of  carbon,  and 
flame  of  an  alcohol  lamp  on  the  charcoal  li 
pipe.  After  she  got  the  mo<.t  of  the  oxyg 
the  pieces,  she  then  took  them  on  a  piece 
and  tested  tliem  with  a  magnet,  and  found  t 
est  pieces  were  magnetic,  because  thoy  wei 
the  most.  Tlie  black  ore  is  magnetite,  w 
tains  the  best  iron.  £i.i.kn  II.  Kic 


The  composition  on  bones,  b}-  a  boj 
ten  years  old,  who  has  been  made  a  su 
science-teaching,  illustrates  verj-  stro 
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[dangiTO  that  lie  in  tlie  way  of  a  too  early  intro- 

daclion  to  too  didlcuilt  matter.     It  is  liy  uo 

mMiiK  a  bad  »ix;ciiueii  of  tiie  way  iu  which  a 

Mtentific  loctnre  is  repro<Uiced  in  the  young 

[itudent's  mind;  it  is,  on  the  contrarj*,  a  re- 

.  nurkably  favorable  one.     A  groat  part  of  the 

infurmatiou  conveyed   has  been  properly  as- 

htiittiluUHl.  and  made  a  part  of  the  real  funiitiii*e 

[of  Ibi;  bin's  mind;  and  it  is  reproduced  wilii 

vigrtrmid  originiility.     It  is  very  diflerent  from 

f  a  mere  cninmitliDg  to  memory  of  bard  names. 

■tiicli  uii^lit  have  been  the  effect  ;  but  it  has 

I  »lill  ini|>orliint.  warnings  to  convey. 

Tlif  wine  teacher  will  jilways  take  the  ex- 

I  «min,Htion-papers  of  her  brighter  pupils  as  a 

[nurp  and  scnrvhiiig  test  of  the  value   of  the 

iDrtriiction  which  she  has  endeavored  to  give. 

There  are  three  plain  and  easy  lessons  wiiich 

she  will  derive  from  the  one  before  us.     Siie 

nriil  shiit  her  eyes  to  the  unchildlike  and  un- 

anny  air  of    '-smartness,'  —  the   j^omin-like 

ifuiillty  which  is  attractive  in  a  French  novel, 

liut  niiusciiling  in  real  life  in  America  ;  and  she 

will  itttfiwl  only  to  the  scientific  ideas  expressed. 

,  Slio  will  ilraw  two  morala  for  her  nest  lesson 

I  on  bones,  and  one  for  her  scientific  teaching 

"I  (fi.'m>ral.     She  will  see  that  the  connection 

hetw^'u  bones  and  the  geneml  idea  of  motion 

f  l»  far  loo  difflcnlt  to  bo  given  to  a  young  cliild. 

Hcreartor  she  will  tie  strings  or  elastic  bands 

lo  sticks,  perhaps,  and   show  how  particular 

I  novrmciits  may  1m?  effected  ;  but  she  will  omit 

[to  give  principles  in  regani  to  tlie  production 

|of  mutiitn  in  general.     She  will  also  refrain 

from  nilling  the  bony  outside  of  certain  ani- 

miil«  a  siceleton.     Such  fanciful  extensions  of 

•lie  iDfiuiing  of  ]>opiilar  names  will  do  for  older 

flill(ln.-ii ;   hut  older  children  can  also  learn  to 

"•y  '  exoskeloton  '   and    '  endoskeleton,'    and 

•ii"  content  of  a  name  in  a  child's  mind  is  a 

"latter  which  is  no  more  to  be  trifled  with  than 

llif  logical  sequence  of  ideas.      In  the  third 

(ilttce.  the  teacher  will  notice  —  what  she  has 

"iti'n  uoticed  before — that  it  is  a  hazanlous 

''■":;  lo  supply  a  young  child  with  reasons. 

'■  "'3  may  be  safely  given  in  any  amount,  so 

'""?  RS  they  arc  simi)le,  and  such  as  he  could 

""'1  out  for  himself  if  put  in  the  proj^er  cir- 

W"nst«iiws ;    hut  reasons  should  be  given  as 

fpuriiigly  as  possible.      He  has  not  yet  any 

""■Oils  of  knowing  what  kind  of  a  thing  a  rea- 

**">  i*;  and  it  is  of  the  utmost  consequence 

that  hr  ghotild  not  be  hopelessly  set  adrift  on 

liiin  siiliject.     Probably  the  most  characteristic 

01 -ill  lliL'  (pialities  of  tiie  untrained  mind  is  the 

■  ty  with  which  it  is  able  to  give  a  reason 

■ '  ■  >L'ry  thing  that  happens. 

CiiuisTiNK  L<u>ii  Fkasklix. 


T/IE    RESULTS   OF   THE  KRAKATOA 
ERUPTION.^ 

In  tlio  spring  of  ISKl,  Messrs.  Hen6  Br^on  and 
Kiirlhal<i  >allc(l  from  France,  under  instruction  from 
ibe  minister  of  public  instruclloii,  to  explore  the 
Island  of  Krakatoa,  and  study  the  effecls  of  the  great 
eruption  of  Aug.  27,  ISSJ,  When  they  arrived  at  the 
bay  (if  liaatam,  they  gradually  passed  from  Islands 
thickly  covered  witli  a  tropical  vt-getatlon,  to  those 
burned  ami  devastated  by  the  rniii  of  cinders  and  the 
tidnl-M-nvcs.  Upon  Cape  St.  Nicolas,  the  cocoa-trees 
wrfp  parched  and  yellow;  and  the  only  signs  of  vege- 
table life  were  the  young  shoots  of  the  year,  which 
were  springing  from  the  lops  of  the  half-dead  trees. 
On  the  coast  of  Bantam,  the  shock  of  the  wave 
had  broken  off  a  reef  twenty  to  twenty-five  metres 
tiigh.  and  ingulfed  it  beneath  the  sea.  The  wave 
which  rushed  with  such  force  upon  this  coast  de- 
stroyed the  forest  for  a  distance  of  three  hundred  or 
four  hundred  metres  inland,  leaving  nothing  stand- 
ing except  the  great  Ficus  roligiosa,  which  stretched 
their  dry  and  barkless  stems  toward  tlie  heavens. 
But  already  nature  was  repairing  the  damage,  and 
Uie  powerful  tropical  vegetation  was  springing  up 
amid  the  ruins. 

In  the  bay  of  Lumponi;,  there  were  signs  of  a  more 
powerful  shock.  A  bund  of  land  devastated  by  the 
tidal-wave  rises  to  a  height  <if  twenty-five  metres 
above  sea-level,  and  the  <leslructlon  begun  by  the 
sea  was  still  farther  extended  inland  by  the  rain  of 
burning  cinders  which  were  thrown  from  the  vol- 
ojino.  They  proceedei!  up  the  hay,  and  anchored  In 
front  of  the  site  of  Telok-Beioeng,  which  was  de- 
stroyed by  tlie  tidal-wave.  It  was  situated  on  a  plain 
but  a  few  feet  above  sea-level,  and  was  tbe  home  of 
a  number  of  Europcin  merchants  and  dignitaries,  in 
addition  to  the  Malay  population.  The  place  where 
the  town  stood  is  now  a  marsh,  covered  with  cin- 
ders, and  incumbered  with  trimka  of  trees,  beams, 
and  dijln-in  of  all  kinds.  A  little  back  of  this,  on  the 
sides  of  a  hill,  some  European  hnuscs,  and  a  native 
hut,  still  remain,  —  thanks  to  their  position  above  the 
reach  of  the  waves.  A  small  river  flows  to  the  sea 
through  the  old  site  of  the  village;  and  near  this 
stream,  in  a  dense  forest  three  kilometers  from  the 
seashore,  there  is  a  native  fishing-vessel,  lying  where 
it  waa  tossed  by  the  inrushing  waters.  Near  by 
there  are  others;  and,  a  few  hundred  metres  from 
there,  on  a  bend  of  the  stream,  a  large  steamer,  the 
Barrow,  forms  a  bridge  from  bunk  to  bank.  It  is 
reported  that  the  water  rose  to  a  height  of  three  hun- 
dred metres,  which  cannot  be  a  great  exaggeration  of 
the  facts. 

Leaving  Telok-Betoeng,  they  proceeded  to  Seliuku, 
one  of  the  group  of  islands  to  which  Krnkittoa  be- 
longs. This  is  not  a  central  volcanic  cone  like  its 
neighbors  Sebesie  and  Krakatoa,  but  rather  a  frag- 
ment of  land  detached  from  Sebesie  orSunialra  by 
some  ancient  eruption.  The  forests  on  this  island 
are  much  more  confused  than  those  on  the  border  of 
the  bay  of  I.nnipong.  and  one  can  readily  see  that  the 
centre  of  volcanic  activity  is  being  approached.  Con- 
'  Conden««d  from  /.a  naturf. 
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(IimiDg  the  voyage,  Ihp  Ir.-ivellors  arrived  nt  the 
l<lnnd  of  Scbesic,  iimJ  here  the  cle-trurlion  win  cinn- 
liletc, — hanlly  a  bit  of  hprlmgo,  liunllya  trace  'if  life, 
remained.   A  coat  of  jcray  cinders  mixvd  \r!th  pumice. 


hy  which  the  sitbiprraiieaii  flres  bmwl" 
ten  r<M:lc  lo  the  surface  to  build  llw    ■ 
fiuoke  huug  ntiove  tlic  cone,  and  f' 
it  looked  na  if  volcanic  activi' •   i 

Upon  neariiij:  tin'  shoii 

iMH'n.     ^^toncs  of  all   •>!.' 

tht^  cliff,  seniltng  a  Apr 

U)e  nner  diif>t  floated   u, 

In  a  cloud  about  the  «"i 

This  continual  f-iM     ■ 

the  ex|)ansion  rau'- 

i«  they  strike  upon  '' 

riiis  is  proved  h\ 

greatest  when   Ihi'   ■ 

cliff,  and  nearly  .-- 

the  haie  of  ili  • 

a  depth  var'.  ■ 

metres   in    u 

kilometres,    v.  i 

the  sea,     Ti' 

portion  of  11 

the  north  <•■: 

island  oi  r 

—  P..: 
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and  fragments  of  a  greenish,  glass-like  substance,  cov- 
ers this  island  to  a  depth  of  ten  metres.  From  a  dis- 
tance, the  sides  of  the  hills  are  seen  to  be  furrowed 
by  ravines;  and,  upon  nearer  approach,  it  is  found 
that  the  torrents  of  rain  that  fell  during  the  Inst 
monsoon  have  washed  out  deep  furrows  in  the  llalit 
layers  of  cinders.  At  the  bottom  of  one  of  these  ra- 
vines. In  the  midst  of  the  remains  of  houses  and 
household  ittensils,  fifty  skeletons  were  found  lying 
about..  Sehesie  was  inhahitx-d  by  two  thousand  Ma- 
lays; and  the  unfortunate  natives,  unable  to  escape 
the  linil  of  burning  projectiles,  resignrd  them- 
selves to  their  fate,  and  gathered  togetlier 
to  invoke  divine  protection  by  means  of  their 
Koran,  which  was  found  in  many  places 
scorched  and  torn  among  the  ruins. 

Tlie  coniniission  soon  left  this   island,  and 
directed   their  course   towards   Krakatoa,  the 
ol>ject  of  their  visit.    On  the  way,  they  jiassed 
the  place  where  Steers  and  Calniaycr  islands 
had  been  formed  in  shallow  water  tjy  the  »<- 
cumulation  of   ejected  matter;   hut,  to  tier 
surprise,  they  found  that  no  traces  of  tin- 
Islands    remained.      Their    disappearauri' 
easily   explained,   for   so    light    «   sui 
would  be  easily  n-moved  hy  the  wavi-^- 
depression    between    these    two     ei'li' 
islands  is  much  shallower  than  ))efur<' 

Passing    on    through    patches    of    i' 
puuiicc,  the  steamer  neared    Kr.ikrit. 
which  could  he  seen  undn::>' 
lo  those  on  Sebesie,     The   i     ■ 
Island   is  split  from    east    to  «. 
having  been   swallowed    up   In    • 
thus  exposed    to   view   from 
of    various   volcanic   si  rain. 
colored  veins  of  diltortMil  »i. 
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addition  to  known  methods  of  glass-making.  The 
new  invention  was  based  upon  a  very  complicated 
and  costly  process.  The  objects  were  likely  to  have 
their  shapes  spoiled  or  their  surfaces  injured,  and,  in 
addition  to  these  objections,  the  toughened  glass  was 
liable  to  burst  spontaneously  or  by  a  sudden  shock. 
Tlie  cooling  influence,  which  acts  from  the  surface  in- 
wards, is  not  in  proportion  to  the  bulk  of  theglaM, 
but  to  its  surface,  and  must  always  act  more  quickly 
wliere  the  surface  is  largo  in  comparison  with  the 
volumo:  in  a  sheet,  for  instance,  the  edges  cool  more 
quickly  than  the  middle,  and  the  sheet  is  liable  to 
explode. 

Mr.  Siemens  has  invented  a  process  by  which  hartl- 
ened  glass  may  lie   manufactured  and   thoroughly 
toughened  without  this  objection.    UIs  method  con- 
sists of  placing  the  parts  of  the  object  which  hav. 
the  least  surface  between  slabs  of  a  cold  matcri 
suitable  for  the  purpose.    The  edges  an  not  expo- 
to  this  rapid-cooling  process,  and  hence  a  unif- 
cooling  of  the  whole  mass  is  secured.    The  plac 
ployed  for  various  articles  varies  with  their  ^l 
but  each  is  based  upon  the  same  principle.    I ' 
three   processes, —press-hardening,   costin;;. 
third,  theoretically  less  perfect  thou  the  oti 
semi-liardening,  or  hard-tempering,  whicli 
employed  advantageously  in  coses  where  : 
cannot  be  used,  as  in  the  case  of  loun 
bottles,  etc. 

Press-hatdened  glass  has  now  been  p 
for  six  years,  and  is  constantly  iucren-' 
taiice.     Besides  plain  work,  decor.it'  r--  - 

scriptlons,  and  ornaments  fonn  an  ■  ..-^vv 

of  the  goods  produced:  the  process  i-  ■  .^*  ;ijui 

■nanufocture,  not  simply  one  of  h:ui!  :.^xA\ 

ening.    The  glass  is  so  hard  thai  m.  .^.  -.Wuw 

touch  it;  and  it  cannot,  therefore.  ..-iiaon- 

■Qanufacture.    It  may,  bowcvM ,  .  '.  ^ ,,',  r^m- 

*»d  slightly  ground.    Its  strti...- 
'Irnes  that  of  ordinary  glass.  -       ^  j^  amission 

The  process  of  manufactiuv.      "    "'"."'.^  -ji^Mme 
glass  is  cut  and  shaped  In  lu  '"'*''  ^n^t  of  the 

then  exposed  to  the  ratHaul  ..«  '*^,»«  3*turalisU 

structed  fnmoce  nntU  quik  -- •  '"  ""j^  jutinc  the 
attained  the  required  tem;  -*•     t|  .j^v«*s.«iou  of 

cold  metal  plates  to  be    .  -   '*f       ',,  Jldntosh 

■which  varies  with  the  ; ^  •—  ^*       „,  iheofu- 

always  very  great    Th  -"  "^•Ui  the  first 

ordinary  thickness  re.,  ,  ---*  "^  j,p,^ar  to  be 
half  a  minute.  ..  — ^  *        j,»„  between 

ItisareraarkaW.  *"*  ^.^wr.  perhaps,  pre- 

thus  quickly  healx."  .  ***Jr,j  ,Ue  exhibit- 
to  break.  Thisl*  ...  --*'*^'rf,ii.vonnKthat 
fact  that  all  the  h.  [  ...  -' -^:,^tn  ,3fs  iS 
manner.  The  sn-;^  .  .  *^:"^vh.s  .".o  .-.g,  and 
to  the  uniform  ..  —  •***^,„  loss  affect  the 
plates  during  .l-  "^  . .  W^J^;;;',,  „„.,  „„t,om." 
very  high  te.n ,  '  .  ^■*.'*  »-;-''7  „„.  ,ev.>ral  plios- 
th«t  it  cuu  f.  ;;  •  ..  -^-^"^r;  .1 ..«  reliable  data 
the  samr  ri,.-~    •  ,^      -►'^'l^'i^  ,  ,Ue  functions  of 


...»  «....  ,  „."        .,^.^  ■^'^^j^,^^!"  the  functions  o 

an  enamui .         ^^,  ^  « *^    ,  |„  occurrence  in 

tonr^as  U„-  .*  rf:^''\m,ctun>  and  habits, 

^    "[V^^,rt  of   phosphorescence 


so  that,  if 
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degree,  .! 
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in   t1.. 

smoi' 
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uiii! 

is 

i>   ciintuiiis   an 
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Mioii  tli.^  evi.- 
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!t.     Ill-  oi.n- 

■  ;  to  till'  lii.v 

AiiiiTiea.  f II nil 

I  iiiiiililii'il  itM-if  in 

that  watiT,   loil.u'iiiL' 

.10  leaves,  was  pi'taiiii'il 

!■  in.sc'cts  wore  cau.iiht  ami 

iiiight  have  i>rodticoil  a  nia- 

.''  plant  in  its  growtli;  ami  tlio 

■  .iiitageoiis  to  have  a  cup-like  loaf, 

.1  lew  generations,  ha\e  duvi'lopi'il  ju.st 

tta»  needed.    After  a  wliilc,  bnijsjyl.inil 

:.iunil  better  adapted  for  its  existence,  an<l 

'..'r-pl.int  family  would  be  well  started. 

1 ..'  iirimitive  form  is  now  lost;  and  the  most  rndi- 

;.ii'i:tary  si>ecies  is  the  Venezuelan  genus.  Udiani- 

T'hora  (fig.  1),  which  is  simply  a  Iiollow  lube,  witli 

a  narrow  opening  one-fourth  the 

way  to  the  bottom,  and  with  a 

small  rudimentary  hood  at  the 


Theb 


•ar 


Kio.  1.  Fio.  i. 

top.  Nearly  the  whole  interior  of  the  leaf  is  lined  with 
hairs,  those  at  the  bottom  long  and  slender,  and  those 
at  the  top  short  and  thick.  They  do  not  seem  to  be 
either  secreting  or  absorbing  hairs,  but  serve  simply 
to  prevent  the  escape  of  insects.  The  next  advance 
is  in  ourSarraceniajiurpurea,  so  common  in  the  east- 
ern atid  northern  United  States.  In  this  species,  there 
is  a  more  perfect  tube,  open  only  at  tlii'  top,  and  sur- 
mounted on  one  side  i)y  an  upright  hood  (tig.  2'.  the 
inner  surface  of  which  is  thickly  covered  with  ..sliort, 
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which  furnish  the  luniiiiosily,  cleftrly  pruvva  ibat  the 
presence  of  a  well-defined  nervous  sysleni  is  liol  re- 
quired for  its  manifcslalion,  the  prolojiliisiu  of  their 
liodies  alone  suflicing  for  its  development.  There 
are  no  glands  for  secreting  it,  and,  in  some,  ap- 
parently no  falty  matter  for  slow  coiiibustlou.  In 
the  coeienterates  the  phenomena  appear  to  be  more 
nearly  related  to  nervous  manifestations,  though  in 
certain  coses  the  luniinuus  matter  possesses  inlierent 
properties  of  its  own.  While  in  certain  annelids, 
again,  such  as  Chaetopterus  and  Polycirrus.  there  sre 
glands  which  may  bis  ch.trged  with  the  secretion  of 
a  luminous  substance,  it  is  othenvise  with  certain 
Polynoidae,  in  which  the  emission  of  light  appears 
to  be  an  inherent  property  of  the  nervous  ■system. 
The  irritability  in  the  phosphorescent  examples  of 
the  latter  family,  however,  varies consideralily,  some, 
e.g.,  Polynoe  Bcolopendrina,  being  sluggish,  while 
others,  like  Ilarraothoe,  are  extremely  irritable.  In 
the  crustaceans  the  luminosity  seems  to  have  the 
natiu'e  of  a  secretion,  probably  under  the  control  of 
tlie  nervous  system.  In  Pyrosomu  and  Pholas  dac- 
tylus  a  luminous  secretion  is  also  a  prominent  feature; 
and  in  both  the  latter  and  the  annelids,  decay  excites 
its  appearance,  as  also  is  the  case,  to  a  limited  extent, 
in  fishes. 

"It  is  evident,  therefore,  that  the  causation  of 
phosphorescence  is  complex.  In  the  one  group  of  ani- 
mals it  is  due  to  the  production  of  a  substance  which 
can  be  left  behind  as  a  luminous  trail.  The  ease,  for 
Instance,  with  which,  in  Pennatula  and  other  coe- 
lenterales,  the  phosphoi^scence  can  be  repeatedly  pro- 
duced by  friction  on  a  siu-faee  having  a  minute  trace 
of  the  material,  clearly  points  to  other  causes  than 
nervous  agency.  The  action,  moreover,  clearly 
affects  the  organic  chemical  .iffinities  of  the  tissueji 
engaged.  On  the  other  hand,  again,  as  in  certain  an- 
nelids, it  is  purely  a  nervous  action,  probably  resem- 
bling that  which  gives  rise  to  heat." 

Many  of  the  older  authors  connected  the  emission 
of  light  with  the  economy  uf  the  deep  sea :  the  same 
notion  was  brought  forward  in  the  '  Report  of  the 
cruise  of  the  Porcupine,'  1870;  and  some  naturalists 
still  appear  to  bold  a  similar  view.  Atler  stating  the 
supposed  beneiils  to  be  derived  from  the  possessioii  of 
this  property  by  deep-se,"*  forms.  Professor  Mclnt«sb 
suggested  that  much  caution  is  necessary  in  theoriz- 
ing in  this  dirccllon,  explaining  that,  "  In  the  first 
place,  pliosphorcsccnt  animals  do  not  appear  to  be 
more  abundant  in  the  depths  of  the  sea  lliaii  between 
tide-murks,  or  on  the  surface,  the  latter,  perhaps,  pre- 
senting the  maximum  development  of  those  exhibit- 
ing this  phenomenon.  Very  many  of  the  young  that 
have  been  indicated  as  so  brilliantly  luminous  be- 
come surface-forms  soon  after  leaving  the  egg,  and 
thus,  at  their  several  stages,  more  or  less  affect  the 
three  regions, — of  surface,  midwater,  and  bottom." 

"A  survey  of  the  life-histories  of  the  several  phos- 
phorescent groups  affords  at  present  no  reliable  data 
for  the  foundation  of  a  theory  as  to  the  functions  of 
luminosity."  The  irregularity  of  its  occurrence  In 
animals  possessing  the  same  structure  and  habits, 
the    fad    tliut    the    possessors  of   phosphorescence 


among  annelids  are  often  the  inhabttants  of 
are  commensallstic  on  star-fishes,  in  brief,  t 
variety  of  condition   accomirsnying   its   pre 
the  different  groups,  necessitates  the  greatettj 
in  making  deductions,  especially  if  they  are 
wide  application. 


THE  LEA  VES  OF  THE  PITCHER-PI 

TiiK  -Inicriraii  naliiniluit  for  June  coiili 
Inti^resting  article  by  Joseph  F.  James,  ujion  I 
lutiou  of  the  leaves  of  the  pitcher-plant, 
siders  that  the  .incestral  form  belonged  to  ' 
family,  and  that  its  home  was  Soutli  Amerid 
which,  in  later  times,  it  spread  oiul  modilied  lb 
North  America.  He  supposes  that  water,  lodgl 
on  the  upper  surfaces  of  some  leaves,  was  retail 
there;  and  that  in  this  water  insects  were  caug 
drowned.  Their  decay  might  have  produc 
nure  which  assisted  the  plant  in  its  growth;  i 
plant,  finding  it  advantageous  to  have  a  cup-U 
would  then,  in  a  few  generation.*,  have  devela 
sucli  a  leaf  as  was  neede<i.  After  a  while,  bo 
would  be  found  better  .idapted  for  its  existeg 
the  pitcher-plant  family  would  be  well  star(«i 

The  primitive  form  is  now  Inst;  and  the  ma 
meutary  species   is  the  Vene7.uel.ii\   genus, 
pliora  (fig.  1).  which  is  simply  a  hollow  tuh 
a  narrow  opening  one-f  i  lurth  the 
way  to  the  bottom,  and  with  a 
small  rudimentary  hood  at  tlie 
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top.    Nearly  the  whole  interior  of  the  leaf  Is  Ihiel 
hairs,  those  at  the  bottom  long  and  slender,  aodl 
at  the  top  short  and  thick.     They  do  not  seem  to  t 
either  secreting  or  absorbing  hairs,  but  serve  i 
to  prevent  the  escape  of  insects.     The  next  i 
is  in  our  Sarracen la  purpurea,  so  common  In  tlf 
em  and  northern  United  States.   In  this  siiecii" 
is  a  more  perfect  tube,  open  only  at  the  1 
mounted  on  one  side  by  an  upright  hoott] 
inner  surface  of  which  is  thickly  coverwl' 
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survives,  —  the  phenogamous  part  of  it  in  only 
thirt}--four  species,  —  partly  at  some  favored 
points  near  the  sea,  mainly  in  the  higher  and 
less  accessible  interior  portions  of  the  island. 
Of  two  or  three  of  the  trees  or  shrubs,  onlj- 
single  specimens  are  known  ;  while  of  the  red- 
wood (Melhauia  erythroxyloji,  congener  of  the 
lost  ebon_y,  and  no  less  valuable  for  the  hard 
and  durable  mahogany-colored  wood),  which 
formerly  abounded,  only  two  indigenous  trees 
survive,  and  hardly- over  a  dozen  planted  ones. 

Turning  to  the  Bermudas,  —  the  botany  of 
which  is  exhaustively  treated  in  the  early  part 
of  the  present  volume,  and,  indeed,  for  the  first 
time,  —  we  have  another  example  of  the  com- 
mon fate  of  the  aboriginal  vegetation  of  small 
islands  in  low  latitudes  whenever  opened  to 
immigration.  From  the  cultivated  grounds, 
the  indigenous  vegetation  is  of  course  swept 
away  :  the  uncultivated  ground  is  covered  with 
lantanas  (here  called  sage-bushes)  from  the 
West  Indies,  and  with  oleanders  from  the  Old 
World  ;  also  with  an  assortment  of  herbaceous 
weeds,  some  of  American,  but  more  of  Euro- 
pean, origin.  The  three  shrubs  above  men- 
tioned are  said  to  cover  more  ground  than  all 
the  native  woody  species  put  together.  Yet 
the  oleander  was  brought  in  only  seventy  years 
ago,  the  lantanas  twenty  or  thirty  3ears  earlier. 

But  the  change  in  Bermuda  vegetation  un- 
der human  agency  is  by  no  means  so  striking 
and  so  pitiful  as  that  which  has  happened  to 
St.  Helena.  No  peculiar  type,  and,  it  ma}-  be 
presumed,  no  sfjecies  whatever,  has  here  been 
extirpated.  And  that,  because  the  Bermudas 
have  no  peculiar  types,  and  probablj-  never  had 
an}- ;  and  it  is  not  improbable  that  the  three  or 
four  species  reckoned  as  peculiar  may  exist  else- 
where. No  genus,  and  hardly  a  well-marked 
species,  would  be  lost  if  these  little  islands  were 
submerged.  Indeed,  St.  Helena  and  the  Ber- 
mudas well  represent  the  two  classes  of  islands, 
the  differences  of  which  our  author  well  de- 
scribes. The  first  is  an  oceanic  island,  far 
separated  by  broad  and  deep  seas  from  all  con- 
tinental land  :  its  flora,  therefore,  in  the  main 
very  peculiar  and  ancient,  and  the  source  of  it 
wholly  conjectural.  Bermuda  is  of  the  con- 
tineutal  class,  is  near  to  South  America  aiid  the 
West  Indies,  from  whi<'h  it  has  obviously  re- 
ceived its  plants,  and  at  a  compamtively  recent 
period.  Like  all  such  islands,  its  indigenous 
vegetation  is  meagre  in  kinds  ;  and  while  '  the 
things  themselves  are  neither  rich  nor  rare,'  it 
is  not  dilHcult  to  guess  whence  they  came,  and 
how  they  got  there. 

'•The  one  striking  feature  in  the  softly  un- 
dulating landscape  is  the  ubiquitous  cedar,  re- 


lieved here  and  there  by  clusters  and  isolated 
individuals  of  tie  palmetto."  These  are,  in- 
deed, the  only  indigenous  trees  in  Bennoda. 
The  palm  (Sabal  Blackburniana)  is  oounted 
as  endemic,  yet  with  doubt  whether  it  is  not 
also  West  Indian.  Its  botanical  histoir  is 
curious,  and  is  well  worked  out  in  this  report; 
and  so  likewise  of  the  cedar  (Janipems  Ber- 
mudiana) ,  which  is  also  West  Indian,  and  is 
verj-  near  to  our  common  red  cedar.  Both 
trees  appear  to  be  in  no  danger  of  eradicatiMi; 
for  they  seed  abundantly,  and  germinate  freely. 

The  other  insular  floras,  of  which  this  vol- 
ume collects  and  discusses  the  existing  mate- 
rials, are  mainly  those  of  Fernando  de  Noron- 
ha.  Ascension,  the  Tristan  da  Cunha  gronp, 
the  Crozets  and  Kerguelen  Island  in  the  Soath 
Atlantic  and  Southern  Oceans,  Juan  Fcmandes 
and  the  adjacent  Masafuera,  near  Cliili,  the 
South-eastern  Moluccas,  and  the  Admiralty 
Islands.  Of  all  these,  the  historical  and  biln 
liographical  data  are  carefully  worked  up,  and 
the  bearings  of  the  facta  upon  the  problems  of 
distribution  briefly  indicated. 

The  appendix,  on  the  dis^icrsal  of  plants  by 
oceanic  currents  and  birds,  is  a  full  compila- 
tion of  what  is  known  respecting  such  disper- 
sion, —  at  least,  for  the  regions  with  which 
these  reports  are  concerned.  A  list  of  plants, 
certainly  or  probably  dis|)ei-sed  by  oceanic  cur- 
rents, is  given  on  pp.  42-44  of  the  Introductios. 
This  introductory  essay  upon  the  characteris- 
tics of  insular  floras,  with  an  analysis  of  sow 
of  them,  is,  perhaps,  the  most  widely  inter- 
esting portion  of  the  volume.  Mr.  Hem^j 
tells  us  of  his  hopes,  that  Sir  Joseph  Hooker 
would  have  undertaken  this ;  bat  his  maltifaii- 
ous  duties  rendered  it  impracticable  for  bin 
now  to  address  himself  to  this  subject,  vbidi 
he  has  formerly  discussed  in  the  most  mastertr 
way,  and  with  the  advantage  of  the  largest 
personal  experience.  The  actual  aaftoTi 
although  new  to  the  field,  has  made  a  credit- 
able essay.  A.  G. 


SOME   WORKS  ON  GEOLOGY  AND 
GEOGRAPHY. 

TiiK  early  issue  of  a  second  edition  of 
Geikie's  Geolog}-  bears  witness  to  the  success 
of  this  excellent  work.  The  author's  preface 
states  that  it  has  been  thoroughly  revised,  and 
that  by  abridgment  when  iK>ssible,  and  by  use 
of  a  different  tyi>e  from  that  of  the  first  edition, 

Tfrthook  nf  geologi/.  By  Archibald  QxiKtS.  Seomd  •!>■ 
Uon,  revliicd  and  enlarged.    Ijondon,  1S85. 

Phytlkalltche  gtographie  von  Gritehenland  mU  htmim 
tUchiichl  auf  dan  attfrthnm.  By  Dr.  C.  NsCTUmi  uS  nr. 
J.  PABTStH.    Brcalau,  Koebner,  188.1.    478  p.    8*. 
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tents  of  ihe  volume  have  been  much  in- 
without  adding  seriously  to  the  size  of 
ume.  The  references,  which  made  so 
J  and  novel  a  feature  of  the  original 
.re  also  extended,  and  include  material 
I  as  the  results  of  Peach's  and  Home's 
in  the  Scotch  Highlands,  which  are 
to  with  admirable  frankness,  although 
lo  counter  to  the  author's  earlier  work 
nions.  The  wonderful  epitome  of  his- 
•ology  presented  in  Great  Britain  ren- 
uslrntions  from  other  countries  much 
*8sary  than  they  would  be  in  any  other 
of  the  same  area,  so  that  the  work  is 
Uly  and  intentionally  British  in  charac- 
jt  the  general  discussions  of  the  first 
rds  of  the  volume  make  it  a  standard  of 
Be  wherever  geology  is  studied.  Men- 
t  progress  in  this  countrj'  are  necessarily 
lut  they  are  well  chosen  and  apprecia- 
x>m  Whitney  and  Wadsworth's  '  Azoic 
,'  which  is  characterized  as  a  '  full  and 
it  discussion,'  to  Chamlicrlin's  report  on 
■rminal  moraine,' — an  'admirable  sum- 
with  which  every  student  of  glacial 
7  ought  to  make  himself  familiar, 
second  volume  of  Giinther's  '  Geo- 
'  (Stuttgart,  Enke,  1885)  follows  soon 
le  first,  which  was  lately  noticed  in  Sci- 
The  contents  are,  '  Terrestrial  magne- 
Atmospherology,'  'Oceanography,'  and 
named  physical  study  of  the  dry  land, 
the  first  volume,  the  form  of  treatment 
!es  a  history  and  (liscussion  of  every  im- 
t  question,  with  liberal  references  to  the 
tie  of  the  subject.     Under  many  head- 

» discussion  is  necessarily  brief,  and 
Idly  more  than  to  open  and  close  the 
without  occupying  a  middle  ground 
bed  with  details  of  fact;  but  elsewhere, 
lealing  with  matters  in  which  scientific 
lion  is  still  active,  —  as  the  aurora,  the 
pf  the  sky,  bail,  sun-spot  cycles,  varia- 
f  9ea-level,  and  others,  —  there  is  fuller 
sralion.  The  two  volumes  show  a  read- 
most  extraordinary  breadth  and  critical 
and  form  a  compendium  that  must  be 
>le   to  teachers  and   advanced  stu- 

ch  has  completed  a  work  beg^n 
teacher  and  predecessor,  Dr.  Neumann  ; 
le  result  of  their  joint  labors  makes  a 
hensive  handbook  on  the  physical  geog- 
)f  Greec-e.     Explorations  in  late  years 

Ki  geologists,  have  given  much  ma- 
le  description  of  its  structural  his- 
e  climatic  chapter  is  made  thorough 
from  Dr.  Uann  of  Vienna,      Santorin 


receives  a  full  aceonnt,  although  active  volca- 
noes were  not  known  in  Greece  at  the  time  of 
its  ancient  flourishing.  Earthquakes,  on  the 
other  hand,  have  always  been  common,  and 
the  more  important  ones  are  described.  Mod- 
ern chronicles  show  certain  periodicities  in  the 
occurrence  of  Grecian  earthquakes ;  and  this 
makes  the  loss  of  the  ancient  catalogue  by 
Demetrius  of  Callatis  all  the  more  regrettable. 
Forel's  ingenious  explanation  is  quoted  for  the 
puzzling  currents  of  Euripos  ;  the  sis-hour  cur- 
rents at  time  of  new  and  full  moon  depending 
on  the  tides  from  the  larger  basin  to  the  south, 
the  two-hour  cuiTents  at  lime  of  lun.ir  quad- 
ratures arising  from  the  gentle  oscillations 
(seiches)  of  the  sraalli'r  basin  on  the  north. 
A  work  of  this  monographic  character  is  as 
interesting  a  task  as  the  student  can  set  before 
him.  It  brings  him  a  wide  range  of  acquaint- 
ance with  writings  on  subjects  allied  to  those 
he  discusses,  and  in  turn  introduces  him  to  a 
larger  circle  of  readers  than  is  attracted  by 
most  authors  ;  and  this  is  especially  true  when 
the  task  has  been  so  well  performed  as  in  the 
volume  before  us.  It  is  as  useful  to  classical 
scholars  and  historians  as  to  geographers  and 
naturalists. 


INFECTIO  US  DISS  A  SES. 

The  recent  rapid  revolution  in  medical  the- 
ories regarding  the  nature  of  a  large  group  of 
diseases,  has  made  antiquated  the  books  which 
only  a  short  time  ago  were  quoted  as  high 
aulhoril}'.  A  new  text-book,  therefore,  h}'  so 
able  and  polished  a  writer  as  Professor  Lieber- 
meister,  must  be  a  welcome  contribution  to  the 
library  of  every  medical  student.  The  first 
volume  is  devoted  to  that  group  of  diseases 
upon  which  is  rivetetl  the  attention  of  all  sani- 
tarians, as  well  as  physicians,  at  the  present 
time.  It  deals  with  the  infectious  diseases, 
and  the  story  of  the  hidden  mysteries  of  this 
strange  world  of  minute  germs  is  told  in  a 
fascinating  manner. 

The  word  infection  was  originally  applied 
to  ever\-  form  of  i)oi8oning  ;  but  it  is  now  re- 
stricted to  the  jxtlUition  of  the  body  by  a  spe- 
cial kind  of  poison,  which  has  the  property 
of  reproduction  and  self-multiplication  to  an 
indefinite  degree  under  favorable  conditions. 
This  power  of  multiplication  has  long  been 
recognized  in  certain  diseases,  and  has  in  for- 
mer times  led  to  the  suspicion  that  the  |}oi8on 
of  those  diseases  consisted  of  particular  liv- 
ing entities ;  and   recent   investigations   have 

VorUmnffrn  Uber  tpicUlU  palAotogie  vnd  lAerapie.  VoD 
Dr.  C.  LutBKRHiaTXB.    L«lpilr,  Vogtl,  1886.    8*. 
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proven  to  an  absolute  certainty  that  small, 
microscopic  organisms,  called  micrococci,  bac- 
teria, Bchizoni.vcctes,  etc.,  are  iLc  sole  cause 
and  essence  of  a  large  number  of  diseases, 
and  tbnt  witbout  these  organisms  present  in 
the  body  such  diseases  are  imi)ossible.  It 
seems  queer,  that  among  all  the  mystical, 
visionaiT  theories  of  disease  imagined  by 
the  jMjetical  fancies  of  the  ancients,  one 
theory,  most  visionary  and  fairy-like  of  all. 
shoald  to-daj"  become  the  established  creed  of 
sceptical  science.  The  idea  that  minute  organ- 
isms, visible  onlj-  by  certain  devices  of  the  mi- 
croscopist,  should  invade  our  boilies,  and,  there 
selecting  their  approiiriale  abodes,  should, 
bj'  rapid  multiplication,  become  the  cause  of 
typhoid-fever,  small-pox,  diphtheria,  consump- 
tion, and  numerous  other  diseases,  seems  like 
a  fable  ;  and  yet  such  is  the  truth.  The  casting 
out  of  evil  spirits  is  not  wholly  a  figure  of 
speech,  and  heathen  incantations  and  the  beat- 
ings of  drums  were  but  the  earliest  attempts  to 
solve  the  ])roblem  of  dislodgement  which  is 
pressing  us  hard  at  the  present  da}'. 

In  the  introductory  pages  of  his  work.  Pro- 
fessor Lieberraeisler  defines  and  classifies  the 
ditlerent  varieties  of  infectious  diseases  in  a 
very  clear  manner.  He  first  divides  those  dis- 
eases into  the  miasmatic  and  the  contagious. 
By  miasmatic,  he  designates  those  diseases 
whose  germs  are  primarily  generated  outside 
of,  and  independently  of,  any  diseased  Ijod.y. 
Contagious  diseases  are  those  whose  specific 
germs  arise  only  in  organisms  suflering  the 
special  diseases.  Contagious  germs  can  be 
transferred  from  a  sick  man  directly  to  a  well 
man  b}'  simple  contact,  and  they  may  then 
produce  the  same  disease  in  this  second  per- 
son. Miasmatic  germs,  however,  are  bred  in 
special  localities,  —  in  the  soil  and  water,  —  and 
they  attack  those  who  come  to  these  localities, 
but  are  not  transferable  from  person  to  per- 
son. The  contagious  diseases,  therefore,  are 
epidemic;  the  miasmatic,  endemic.  A  third 
group  of  these  diseases  includes  a  number 
whose  germs  appear  to  require  two  stages  of 
development — first  in  the  body,  and  llien  out- 
side of  it  —  before  they  become  qualified  loin- 
feet  a  new  bod}'.  Thus  cholera  is  not  directly 
transferable  from  person  to  jwrson,  and  men 
are  also  attacked  who  never  saw  another  sick 
with  cholera.  On  the  other  hand,  it  is  equally 
certain  that  cholera  never  arises  in  an}'  place 
outside  of  the  East  Indies,  except  it  is  brought 
to  that  place  by  human  agency.  Professor 
Lieberineister's  explanation  of  these  ap|)arently 
coniradiciory  facts  is  very  logicul  and  satis- 
factory,     lie    assumes    that   cholera  germs, 


when  first  expelled  from  a  diseased  b< 
innocuous  ;  but,  falling  upon  suitable  co 
of  temperature  and  moisture,  they 
the  fatal  properties  which  render  ihea 
to  tljose  who  then  come  in  contact  wi( 
Typhoid-fever  exhibits  similar  conlri 
as  regards  its  methods  of  transniissi 
such  contradictions  become  clear  and  " 
ous  in  the  light  of  this  theory.  The  e: 
of  one  typhoid-patient  in  Pennsylvania 
out  upon  the  hillside  to  ripen  its  dei 
son,  killed  hundreds  of  people  in  the 
Plymouth  a  few  weeks  later.  The 
for  the  instantaneous  disinfection  of 
excreta  of  these  diseases  should  be  o 
fundamental  principles  of  sanitation 
every  diild  in  ever}'  school  in  the  land, 
up  people  do  not  go  to  school,  and  tli 
slowly.  Children  at  the  right  age  si 
taught  Buch  matters  in  the  projwr  way 
In  his  handling  of  special  diseases,  F 
Liebermeister  is  short  and  terse,  but 
ably  clear  ;  and  we  most  cordially  reo 
his  work  to  all. 


NOTES  AND   NEWS. 

—  The  'Journal  of  the  Franklin  institntt' 
ber  adds  another  scries  of  composite  phol 
the  fut-increasing  contributions  in  (bis  6e] 
group  together  the  historic  portraits  of  Wi 
as  represented  by  seventeen  arlisls.  Them 
composites  in  nil,  due  to  Ifae  vitriatiuns 
in  the  originals;  nnd  the  resemblance  of  th( 
one  another  is  stronger  tlinn  the  resemblanui 
the  originals.  The  photographs  were  pn 
Mr.  W.  Curtis  Taylor  nf  Philadelphia,  wl 
for  them  the  highest  atlainuble  accuracy, 
crayon  drawing  of  one  of  the  composites  i> 
at  the  'Novelties  exhibition  '  in  Phiinddphl 

—  Dr.  Heinrich  Winkler,  in  his  recently 
'  Uralaltaische  vtilker  und  sprachen.'  ha* 
careful  comparison  of  the  E-klmo  with 
guages  of  northern  and  norih-eastcrn  i 
reaches  the  result  that  it  Is  in  unniislakl 
relation  to  the  Kadyak,  Tschiglil,  and  Nami 
Asiatic  coast,  but  is  in  no  way  connected 
UrHl-Altaic  tongues.  It  may  have  origl 
ceeded  from  the  same  elfiuentary  com 
speech;  but  It  has  developed  a  type  of  Itt 
ferlng  widely  from  Asiatic  standards,  and 
closely  approaching  the  structure  typical  of 
mass  of  American  tongues,  though  in  niaq 
presenting  features  peculiar  lo  itself. 

—  An  aerostatic  school    Is  to  be  esta1 
Grenoble  in  connection  with  the  artillery 
be  especially  devoted  to  leactiiiig  the  use 
balloons  in  reconnoitring. 
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COLONIZATION  IN  ALGERIA.' 

Tire  pn^Wt'iii  cif  coloni7Jktir>n  iii  Algeria  i»  ly  no 

ninnits  Ihi'  6!uni>  as  in  Ammca  or  Australia.    In 

•     1  tter  omutrim,  tJie  native  pojmlution  is  siwirse, 

'.■•  con(c]>tion  of  Uu>  use  of  land  for  agricul- 

M  any  csti-nt,  and  yiulils  with  little  rfsiutnnc© 

1'  r.  tilt-  ftdvance  of  civilization.     In  Algeria,  on 

thi>  contniry,  the  natives  are  relatively  niunerous, 

bgri-    uminlnined    Uieuiselves    in    iKMsessiou    of 

Uio  land   for  centuries,   often  by  forw?  of  arms, 

«nd,  however  iniix'rfect  the  iise  they  make  of  it, 

i™isl  any  eiRTnat-hujenUs  ujxm  their  rij;ht8  with 

srniie  intelliKenee  and  a  i^rent  deal  <it  vigor. 

Tliw  French  government  had  originally  no  in- 
ifulHin  of  colonizing  Algeria,  but  t<x)k  (Kisgession 
o(  Ihi'  city  of  Algiers  a»  a  purely  military  measure. 
But  TiiriotM  eliuBes  of  settlers,  who  were  entitled 
U)  Fn'ncli  jirotei'tion,  continually  arrivt.il  and  oc- 
ciipiiHl  tlie  vicinity  of  the  city  ;  to  ]irotect  them 
*lt!iinst  the  nmrauding  Arab  triln-s,  the  French 
gPiiemU  found  themselves  com|K>lk>d,  oft«-n  ngniusl 
thivown  will,  to  advance  their  lines  farther  and 
fMtber;  and  at  la.st  the  govenunent  concluded 
<lrtlniti'ly  t«i  hold  the  whole  country  and  colonize  it. 
Till'  history  of  tlie  attempts  at  colonization  since 
"W  lifsl,  in  1K40,  presents  almost  an  unbroken 
■"fusion  of  failures.  Kvery  governor-general 
™  »  llieory  of  his  own,  .snd  his  first  step  was 
""lajly  i<,  niake  a  dean  sweep  of  all  the  arrange- 
""•iitsiif  liis  pri-decessor.  Murshnl  Valee,  in  imi- 
"ti'mof  the  Roman  military  colnnies,  attempted 
"  1*' iliacliargi'd  soldiers  as  colonists.  He  over- 
H"i|;wl  tin.  [^.y  tiiai  xhe  ancient  military  colonies 
""'r  flouritihed  where  the  veterans  succci-dod  in 
""»l>letely  Bubjugnting  the  fonner  inliabitiiuts  and 
"•^inK  tln'm  to  work  the  land.  Tlie  result  showed 
""*■  grtw  was  his  mistake  in  8Upi«wing  that  the  ab- 
•■Bthtvfloaked  .>ld  troopers  would  develop  into  good 
•^ws:  the  IKH)  whom  he  estabUshed  in  1840  at 
*"!«»,  left  to  a  xni\n  the  next  year. 

^  iii'vt  governor.  Marshal  Bugeand,  also  tried 
">"  military  plan  ;  but  instead  of  discharged  vet- 
■Wiw,  Le  sc'ttliil  soldiers  who  had  still  two  years 
•"fcTvc,  and  were  f«:ir  that  jteriod  subje<Tt  to  m!Ul,iul 
Mi.re<)ver,  since  liachelors  are  not  the  most 
icwwful  colonists,  they  received  a  three  montlis 
:b  (u  go  homo  and  provide  Uieniselves  wiUi 

>  Wrom  ma  artiolo  by  Dr.  W.  Kobslt  In  Da*  Aiuland. 


better-halves.  The  result  was  what  might  have 
been  ex])ect«d.  The  military  colonist*,  hemmed 
in  by  their  code  of  jietty  regulations,  and  jirevented 
from  anything  like  indeix'udent  action,  felt  much 
lees  at  ease  in  their  settlements  than  in  the  old 
barrack  life ;  and  at  the  expiration  of  their  time 
of  service  returned,  almost  without  exception,  to 
•  La  Belle  France.' 

Besides  these  military  alt'empts,  some  civilian 
settlements  were  founded,  wliich  promised  better 
results.  The  same  metliiKl  had  lxH?n  adopted  which 
is  followed  at  present,  anil  which,  under  the  con- 
ditions which  exist  in  .'\lgeria,  se<'ms  to  be  about 
the  only  one  jxissible.  The  government  provides 
a  place  for  a  village  of  /K)  to  UK)  houses ;  it  gives 
for  tach  houwj  a  certain  acreage  of  land,  puts  up 
the  public  buildings,  providte  for  the  water-supply 
and  connects  the  village  by  a  i>aved  street  with 
the  main  road  ;  after  this  is  completed,  the  land  is 
Ijarcelletl  out  to  the  individual  colonists,  who  must 
agree  to  build  a  stone  house  of  certain  dimensions, 
fence  and  break  up  the  land,  and  set  out  a  certain 
number  of  fniit  trees.  The  title  of  possession  is 
only  provisory,  and  can  Ix-  withdrawn  if  the  con- 
ditions are  not  fultilled  ;  not  until  after  a  certain 
niunlxT  of  years  is  the  title  unconditional,  and  not 
until  then  can  the  land  be  sold. 

Much  has  l>een  said  against,  this  plan  ;  but  it  is 
dillicult  to  see  how  any  other  could  lie  employed. 
It  is  impossible  for  individual  enterprise  to  secure 
land  for  a  t<ettlement ;  the  property-rights  among 
the  natives  are  in  too  involved  a  conilition.  Four 
kinds  of  landed  pnjperty  are  recognized  :  Ist,  the 
Azel,  or  domain-lands— property  of  the  govern- 
ment, or  more  exactly,  of  the  olhcials ;  2d,  the 
//<(W/M» — prr>perty  of  the  mosques,  schoiils,  hos- 
pitals, etc.;  M,  the  Arkh — proi>erty  of  private  in- 
dividuals ;  4th,  the  Jlff/Wi  ^property  of  families  or 
tril)C8  in  common.  The  (irst  division  comprises 
some  of  the  Ix-st  land  in  the  country,  and  there 
was  at  one  time  a  chance  to  get  at  it  for  coloniza- 
tion :  but  it  has  now  fallen  into  the  hands  of 
six-culators,  and  only  the  forests  are  left  for  borui 
fide  colonists.  The  J/aUnig  is,  of  course,  unavail- 
able for  colonization.  The  Arkh  lielongs  originally 
to  the  Kabyles  and  M<:ior8 ;  the  former  are  very 
reluctant  to  sell  to  foreigners,  and  in  most  places 
have  a  law  which  gives  the  next  neighbor  the  first 
lirivilege  of  purchase  ;  while  such  of  the  Moorish 
lands,  as  were  saleable,  luive  alreody  jiassed  into 
the  hands  of  native  Jews.  The  Mclkh  belongs 
to  the  various  Arab  tribes,  and  usually  comes  into 
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the  hands  of  the  French  jcovprnment  by  confisca- 
tion.  which  the  trilie  Huffere  as  the  penalty  of  a 
revolt.  ThiH  is  practically  the  only  land  available 
for  colonization,  and  it  ia  easy  enough  to  see  that, 
in  the  presence  of  the  revengeful  Arolxi,  the  c<j1o- 
nioa  must  be  strong  enough  from  the  outset  to 
protect  themselves.  Tliis  plan  has  always  been 
expensive  for  the  government,  but  a  considerable 
number  of  colonies  had,  in  some  degree,  succeeded 
during  the  finrt  eight  years. 

In  1H48,  an  attempt  was  made  to  settle  at  once 
some  l.S,.'>(X)  of  the  unemployed  workmen  of  Paris 
ill  Algeria.  Each  family  received  a  house  with  a 
certain  amount  of  laud,  rUk-Ic,  1<x>1b  and  seeds,  and 
rations  for  two  years.  But  the  uintcrial  was  the 
worst  ptwsible  for  an  agricultural/'olimy ;  the  work- 
men lived  in  idleness,  consiimi'd  their  rations,  and 
as  soon  as  these  ceased,  went  liack  to  Paris,  as 
soon  as  possible.  An  almost  identical  plan  was 
tried  in  1871,  with  lll.OOO  of  the  discontented!  Alsa- 
tians, and  the  result  was  the  same  ;  in  1873  every 
village  stood  empty.  From  1848  to  1871  all  sorts 
of  eJcperimejits  were  tried,  the  details  of  which 
would  lie  tedious  ;  the  result  of  all  was  nearly  or 
quite  failure. 

In  1873  a  private  society,  the  Association  pro- 
tective des  Alsacicjis-Loirains,  succeeded  in  found- 
ing three  ^'illages,  which  are  now  in  a  very  flourish- 
ing condition.  The  govenunent  undertook,  as  usual, 
the  works  of  common  utility  ;  members  of  the  so- 
ciety went  to  Algeria  and  chose  the  sites  for  the 
Tillages.  They  required  from  each  colonist  a  con- 
aideiHble  deposit  toward  the  general  expenses  of 
the  society,  and  thus  secured  a  much  more  thrifty 
class  of  emigrants  than  had  figured  in  any  former 
undertaking. 

Besides  the  Alsatians,  and  some  other  Oermans,  a 
large  number  of  .SjiaiuardB  and  Italians  have  settled 
in  Algeria.  With  the  increasing  exj>ortaUon  of 
halfagniss  from  the  province  of  Oran,  there  is  a 
great  demand  for  laborers ;  Kabyles  enough  can- 
not lx<  obtained,  the  Aral»  will  do  no  regular 
work,  and  the  French  and  Germans  cannot  endure 
the  climate.  And  so  natives  of  the  south  of  Spain, 
who  are  accustomed  to  a  similar  climate  at  home, 
were  imported.  And  they  came  to  stay.  They 
are  a  hard-working,  sober,  thrifty  class  of  people, 
and  after  a  little  they  usually  accumulate  enough 
to  buy  out  some  shiftless  French  colonist.  In  this 
way  Oran  and  some  other  provinces  liave  become 
almost  entirely  Spanish.  These  soutliem  S|ianiard8 
are  historically  much  more  nearly  related  to  the 
Kabyles  than  to  the  French  ;  they  do  not  readily 
assiniilatti  with  the  latter  ;  they  live  by  themselves, 
and  are  looked  on  by  the  French  with  jealousy, 
and  not  without  reason ;  for  if  Spain  should  ever 
get  poBBeasion  of  Morocco,  the  Spanish  population 


of  Oran  woidd  probably  lead  to  unpleu«aiil  political 
complications. 

The  French  alB<i  look  with  a  jealous  eyt;  uprni 
the  Italians,  who  are  mostly  in  tlu>  cast^Tn  cuut- 
district,  where  they  ul  tirst  cauie  on  accouDt  o( 
tiie  fisheries.  Tliey  are  not  so  numerous  as  ttK 
Spiuiinrds  ;  in  1881  they  numbered  31  ,(XH>  aj^fiinrt 
112,tMK)  S])aniard8,  but  many  of  them 
naturaliwxl  and  are  tlien  reckoned  as  Ft«ich.  | 

As  t*>  the  French  themselves,   ninny   iif 
have  liecn  successful  colonists,  lx)th  indindiutUi 
and  in  societies  ;  but  there  is  a  continual  drawback 
upon  their  success  in  the  sliap**  of  the  wurthlcB 
diameter  of  many  of  the  eiiiigr:iiit«.     Tliere  swim 
to  be  a  general  mistrust  of  foreigners  among  tU 
the  French  in  Algeria,  fnim  the  Govemor-genenI 
down  to  the  poorest  emigrnnt ;  and  in  tlie  distri- 
bution of  the  colonial  privileges,  they  proceed  on 
the  principle  tliat  the  worst  kind  of  a  FrencJuDHi 
is  to  he  preferred  to  the  liest  man  of  any  otlw 
nation.     Tlie  result  is  tliat  not  only  all  tlie  pulific 
ofl!ice8 — and  in   the   usual    French   fashion,  tlirir 
name  is  legion — are  occupied  by  Frenchmen,  ImI 
the  best  lands  are  often  assigned  to  people  wIm 
have  no  intention  of  thoroughly  working  them; 
they  fullil  the  letter  of  the  conditions  with  as  littlr 
labor  08  possible,  let  the  land  on  shares  to  i  ot- 
tive  who  works  it  in  his  own  primitive  way,  «nd 
as  soon  as  they  have  acquired  a  clear  title,  sell  tlw 
land  immediately,  and  go  and  repeat  the  eiperi- 
ment  in  another  place.     As  in  our  own  wertan 
states,  an  unscrupulous  '  colonist  *  can  oft«i  •  jf- 
empt '  in  several  places  at  the  same  time.  Of  conw 
the  officiiUs  are  aware  of  this  state  of  things,  but  in 
the  lack  of  good  French  colonista  tliey  have  fell 
themselves  oft-en  compelled  to  wink  at  it,  evra  if 
it  should  hapfwn  to  go  against  their  eiisy  Froid 
consciences.      But  they  are  only  putting  iiff  ll" 
question  ;  at  the  sale  of  the  abo^-e-mentioni-d  Inni 
it  goes,  sometimes  directly,  sometimes  afttTS-iiw 
handling  by  speculators,  to  men  who  intend  to 
make  good  use  of  it,  whatever  their  nationality:  sixt 
these  are  quite  likely  to  be  either  other  Eiito]«j» 
or  Kabylee.     Tlie  latter  are  not  to  be  confimndd 
with  the  Arabs,  who  are  bom  nomads  aiirl  yk^ 
before  civiUzation  ;  they  are  accustomed  ti)  tow 
life,   take    kindly    to    improvementB,  send  tM 
children   t<>  school   with    great  eagemen,  f^ 
hard  and  save  their  earnings.     The  gre.i!    ' '" 
tion  to  them  on  the  part  of  the  Frenc-h  is  i  i 
have  a  too  well-defined  sen-se  of  their  owti  i»r~ 
and  political  rights,  look  upon  the  French  :is  i'-'"' 
pers,  and  will  have  nothing  to  do  with  them  »•!'"" 
it  is  absolutely  neccesary.      Tliey  are  en-'  '' 
learning  better  t<5  know  their  own  strvn 
may,  not  far  in  the  future,  give  the  Fren<  ; 
ous  problem  to  handle. 


^  MSB  7-:k3it?iZ'   : 
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sity,  St.  Loiiia,  who  conutituted  the  tnuiBitnif- 
Venus  party  in  New  Zealand  in  1882.  carried  on. 
under  the  auspit-es  of  the  coast  mirvey,  a  series  of 
gravity  determinations  after  the  transit  of  Venus 
was  over,  swinjdnj,'  pencUilums— the  same  tliat  Jmd 
heen  use-i  by  Major  Her«i-hel  in  India.  England 
and  Amerira-in  New  Z«'aland  and  Austraha.  at 
Singapore,  Tokio,  San  Francisco  and  Washing- 
ton. 

This  series  served  the  viduable  purpose  of  con- 
necting together,  differentiaUy,  8«-veraI  independent 
systems  of  gravity  detenninatioiis,  and  when 
flnaUy  reduce*!  may  slJgliUy  change  Profeas(jr 
Mendenliall's  Tokio  vahie,  but  is  not  likely  to 
alter  it  materiaUy.  It  is  of  some  imjuatance  to 
note  tliat.  of  the  determinations  in  the  vicinity  of 
JaiMui,  the  excx-ss  at  Tokio  is  the  Hmall.vt :  tl"u»)e 
at  .Sa[)poro  and  Kagoshima,  near  the  northern  and 
southern  extremities  of  the  principal  Japanese 
islands,  come  next ;  that  at  Nairn,  out  in  the  ix-oan 
off  the  fhirifse  coiut,  is  still  larger;  while  the 
Bonin  islands,  well  out  in  the  I'.uific,  give  tJie 
greatest  excess  yet  oliservod.  The  value  fi)ming 
nearest  to  this  was  also  determin«l  by  C'iii)lain 
Ix'utke  at  Ualim,  one  of  the  most  Bouth-<-astem  of 
the  Caroline  grouj)  of  islands,  and  alwut  5"  north 
of  the  equator.  It  would  certainly  be  weU  to  t¥- 
fKv-upy  this  and  othera  of  Capitan  liutke's  stations, 
m  order  to  determine  whether  these  abnormal 
values  of  g  may  be  actuiUly  increasing  in  the 
Pacific. 

The  ecliiwe  party,  under  Professor  Holden,  to 
Caroline  island,  10°  south  of  ti,e  tHjuator  and  in 
mid-Pncitic.  also  made,  under  the  auspi(-ps  of  the 
coast  survey,  ix-ndulum  ol)S(.>rvations  there,  and  at 
Honolulu  and  San  FranciHco.  Tliese  resiilts,  to 
gether  with  those  of  Mcssra.  .Smith  and  I^tchett 
will  be  awaited  with  interest. 

The  more  we  study  our  globe  the  more  irregular 
do  we  find  it  in  figure  and  density  ;  and  it  is  evi- 
dent  that  such  work  as  that  inaugurated  by  Pro- 
feasor  Mend.nihall  at  Tokio,  and  that  prosecuted 
Of  late  years  by  the  coast  suney  in  all  partw  of  the 
globe— where  it  could  be  economicallv  done  in  con- 
nection with  other  necessary  scientific  work— is 
among  tlie  most  iniiwrtant  of  uicidern  contributions 
to  our  knowledge  of  tlie  figure  and  dimensionii  of 
tijf  earth,  and  is  a  class  of  work  which  must  be  car- 
ried out  in  c«nnection  with  triangulation  and  astro- 
nomical deU-nninations  of  latitude  and  longitude, 
before  we  can  Ix?  at  all  sure  that  we  know  with 
Bufflciont  precision  Uie  average  value  of  tlie  earth's 
radius,  which  is  the  unit  of  length  or  base  line 
from  which  we  strike  out  from  Oie  e^irth  into 
celestial  spm'es,  and  ufwii  wliich  idl  our  values  of 
planetary  and  stellar  distances  depend. 

H.  M.  Vkxtu 


OEOLOOICAL  CHANGES  ijv| 
\VALES.' 
Fronj  the  cKjso  of  thi>  PleisUx 
eiit  times  the  main  (thysictil  featur 
Waka  Imve  remained  ftretty  const* 
Ixjniferous  ]x>riod  a  large  |>art  of 
a  stretch  of  oce.an,  the  New  Eng 
being  but  little  older.  Tlie  last  __ 
currod  early  in  Mesozoic  tinii.«,  and 
to  the  Pleistix-ene  (leritxl  uiicctsIl^ 
denuding,  faultiiigs  and  volcanic  orr 
been  at  work  shaping  the  countr>-  inti 
hills.  The  PleisttKvne  deprjsils  are  i 
vast  ac'umu  la  lions  of  drift  and 
derived  from  the  erosion  of  the  dt, 

lugldands  when   the  rainfall  was  „ 

lin-sent  That  the  rainfall  in  this  jieric 
greater  tlian  it  has  since  l>een  is  pnjve)- 
dence  of  great  erosion  in  the  highl.inda 
The  cause  of  this  intei-e«ting  pluvial 
a  \urgo  jMjrtioii  of  the  southeni  hemisph 
effects  have  l>eeu  ril>sei-ved  iji  New  Zea 
Amerira  and  .S<iuth  Africa— is  direct!: 
with  the  ( iMncial  |ierio<l  ..f  the  nortliem  1 
While  the  northern  winter  was  so  long 
to  induce  a  larg<>  accumulation  of  sni 
that  of  the  op|K«ite  hemisphere  was 
mild  with   long  and  cool  summera.     1 

pen)etual  spring  in  the  southern , 

altemiition  took  place,  1(),.'>00  years  L 
arctic  ice  was  so  extended  as  to  |)rodl_ 
scale  and  nearer  to  the  Australian  OM 
fogs,  rain  and  snowstorms  which  now 
the  Antarctic  oc«.in.  The  prwent  gl» 
flition  of  the  Antarctic  regions  being 
winter  of  the  southern  hemisphere  U>ii! 
ion.  it  may  rejidily  be  iierceived  how  t 
tions  nnist  have  been  iutensilie<l  in  i 
period  when  the  eccentricity  was 
times  greater  than  it  now  is.  It  _^,_ 
that  owing  U)  the  extreme  differenoe  b 
temperature  of  the  south  jx)le  and  tl 
tropics,  the  south-east  trade  winds  w 
with  a  greater  force  over  a  larger  area, 
upper  counter  trades  would  return  au 
laden  with  moisture. 

In    the   highest   Australian    mountai 
Koeciusko.   Dr.  R.   von  LendenfeldJ 
found  proof  of  former  glacijil  acti 
glacial  action  were  not  seen  lower  I 
above  the  sea,  and  they  did  not  oov 
more  than   I.jO  square   miles.     No 
there  now  ;  but  (latches  of  snow 
tered  slopes  and  never  disappear. 

'Kxtrsnt  from  Piexldeot.  C.  S.  Wilkinson^ 
tbi-nuLUtti  lofftloif  of  the  UuaiitaD  (i.tololi 
Wale»,  Jnuuary  98,  1H8S.  ^ 


WIENCK 


^Mkt  patches  of  eternal  snow  are  tiere 
latitude  of  37"  8..  about  l.WH)  feet  lower 
the  EurojHjaii  Al]*  in  a  latitude  of  47°  N. 
:alia  the  snow  cornea  as  fiir  down  in  'il'  as 
le  in  SS".  In  New  Z»>aland  tlie  snow  and 
unch  inoTB  e.vteiudvn  than  in  Eun)pe  nt  a 
UtitiidK.  Tliis  prove-s  tliiit  the  southern 
^^  is  colder  and  damper  than  the  nortli- 

ussil  rf>niuins  furnish  mucli  evident*  re- 
the  chaiiftes  of  climate  from  time  to  time. 
U  plants  of  the  PUocene  indifate  a  much 
ciinuite,  more  humid  nnd  e<iuable  than  the 
VJlowinK.  The  sudileii  lumislunent  of  this 
plcid  Mora  shows  that  a  |,rreat  climatic 
roust  have  sn]>ervene<l  in  iiost-PIiocene 
oe  no  doubt  t<}  the  Rlaciation  of  the  south- 
Ions.  A  small  pine  (Pherosphfera)  iiiter- 
IxHwpcn  a  LycojifKlium  .•in<l  a  juniper  is 
nd  in  mie  Iii<?ality  adherinK  to  the  cold, 

rjitly  wet  ditfs  near  the  falls  at  Ka- 
the  Blue  Mountain.  Tliis  is  a  Tas- 
genus  and  is  a  remnant  of  the  flora  wliich 
«d  the  semi-tropical  plicx-ene  veij^ttation. 
more  conchisive  evidence  of  such  a  change 
ihed  by  the  remains  of  extinct  animals, 
ow  live  only  in  Tasmania,  when-  the  mean 
emperahire  is  7"  lnwer  than  in  the  liK'ality 
lese  remains  are  now  found.  The  Pleisto- 
labitanta  of  New  South  Wales  included 
>markable  animals.  There  were  the  huRe 
ous  pouched  lion  (Tliylacoleo) ;  ilipnv 
n  animal  holding  the  same  place  amongst 
Mian  niaminnls  that  tlie  |iachyderms  do 
;tJ>e  fauna  nf  other  continents  ;  the  uot«> 
,  anotlier  large  herbiverous  animal  ;  the 
'ge  homed  lizard,  megalania  ;  and  the 
Ing  noticsaurus.  Tlie  kangaroos,  wom- 
kMehiiiids  attained  far  larger  dimensions 
Kent,  and  the  rffmains  of  crocodiles  have 
^oiuid.  Wherever  the  soil  was  favorable 
itry  must  have  been  covered  with  a  rich 
jn  for  the  sui)port  of  this  army  of  her- 
The  precise  character  of  the  tlora  cannot 
^■mined  :  but  tliis  much  is  certain,  that 
|Bktic  animals  have  been  extiqiated  by 
sanii  or  other.  Sir  Richard  Owen  suggests 
II  waa  the  cause,  but  of  this  there  is  no 
re  proof.  On  t}ie  other  band,  striking  evi- 
IB  been  afforded  by  tlie  dryness  of  the  last 
008,  of  how  quickly,  through  want  of  rain, 
l)B  of  waving  grass  may  Ije  converted  into 
Ice  plains  :  and  the  immediate  influence  of 
matal  changes  on  the  fauna  is  fully  at- 
y  tlie  miml)ers  of  kangjiroos  and  emus 
ie<]  last  year  through  want  of  sustenance 
I>lain8. 


Fra^^mcnts  of  bonee  of  the  extinct  mammalia  are 
met  with  in  the  gravels  and  clays  at  u  depth  of 
over  seventy  feet  from  the  surfiu-e,  and  their  oc- 
currence in  such  quantities  and  variety  seems  to 
jwint  to  a  scarcity  of  water  which  woulrl  alone 
bring  so  heterogeiieiius  an  assemblage  of  animals 
tcjgether.  Tlie  occurrence  of  remains  of  the  croco- 
dile attests  to  a  previous  abundance  of  water. 
Stinted  in  fiMid  supplie.s  and  unable,  because  of 
tJieir  great  bulk,  to  mignite  nipiilly  or  ada]>t  them- 
selves rendilj-  tn  the  idtered  conditions  of  life,  dii>- 
rotodon  and  the  other  large  herbivores  perished  by 
degrees  from  the  combiiie<l  elfects  of  want  of  sus- 
tenaiicv,  the  raids  of  jiredotory  Ixtasis,  and  iKHsibly 
the  attacks  of  man.  Tlie  last  terrible  struggle  for 
existence  as  the  supply  nf  water  failed,  must  have 
Jx»en  l»i>yon<i  description.  Now  none  of  this  vast 
horde  remains  ;  but  their  likeness  may  still  be 
traced  in  the  native  liear,  womKil,  kangunm,  etc., 
which  still  survive  on  the  mountain  ninges  and 
plains  as  the  comparatively  I'igmy  types  of  their 
gigiuitie  predecessors. 


A   CONVENIENT  SYSTEM  OF    RIVER 
NOMEiWLATURE. 

Evert  tyro  in  geography  has  learned  that  the 
Mattajiony  and  Pamunkey  are  the  two  streams 
that  flow  into  the  head  of  the  so-called  York  river, 
which  is  simply  an  estuary  of  Chesapeake  Ixay ; 
but  few,  I  imagine,  liave  ever  been  told  how  the 
flrst  of  the  alxive  names  is  comiiounded,  since  its 
trilwitaries  are  t<.)o  small  to  lie  named  on  ordinary 
school  maps. 

A  few  weeks  since,  on  approaching,  the  sources 
of  the  Malta jxiny  from  the  nfirtli  I  was  a  little  sur- 
jirised  at  hearing  the  inhabitants  place  the  accent 
on  the  last  syllable  in  pn)tK>unciiig  it.  Presently, 
coming  to  a  brisk  little  mill  stream  and  inquiring 
its  luime,  I  was  informed  that  it  wiis  the  A'y  river. 
•Soon  crossing  a  second  of  about  the  same  size,  I 
learned  that  this  was  the  Po.  Still  a  third  was 
Iiaased  not  long  after  and  this  rejoiced  in  the 
name  of  Ta.  Turning  to  the  eastward  soon  after 
crossing  the  Ta,  and  proceeding  some  distance 
down  the  course  of  the  river  system  to  below  the 
union  of  all  three  of  these  tributaries  and  crossing 
back  over  the  combined  stream,  this  was  found 
on  inquiry  to  te  the  7Vi/>ony.  At  last  the  mouth 
of  the  Mat  was  i>assed,  only  lielow  wliich  the  river 
is  recognized  as  the  Mattapony.  Between  the 
junction  of  the  Ny  and  the  Po  and  above  the  con- 
Hiieiice  of  the  Ta  it  is  said  to  he  known  as  the 
l\)ng,  although  this  jiariicular  imrtion  was  not 
traversed  and  this  name  not  heard  used  by  ttie  in- 
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habitants.  The  system  of  nomenclature  is,  there- 
fore, complete  and  symmetrical. 

It  is  due  to  the  people  living  among  these  streams 
to  say  that  they  adl  understand  perfectly,  and  fully 
appreciate  this  system  of  naming,  and,  indeed, 
seem  proud  of  it  and  anxious  to  explain  it  to 
strangers.  So  extremely  simple  is  it  Uiat  even  the 
negro  hands  use  it  with  perfect  accuracy. 

It  occurred  to  me  that  this  case  might  furnish 
a  valuable  suggestion  to  geograpliii^l  explorers 
who  are  constantly  called  upon  to  give  names  to 
unknown  water  courses.  If,  instead  of  a£«igning 
polysyllabic  names  to  all  strcamB,  which  must  lie 
learned  by  the  public  as  so  many  independent 
facts,  they  would  use  monosyllabic  names  for  the 
ultimate  tributaries,  caiiable  of  easy  composition 
with  one  auotlier,  and  then  designate  the  succes- 
sive tnmkB  formed  by  these  tributaries  by  the 
comp>oimd  word  formed  by  their  names,  a  rational 
system  of  nomenclature  would  result  wliich  would 
unite  any  river  system  practically  under  a  single 
name,  and  still  leave  not  only  every  tributary  but 
every  part  of  the  main  stream  with  a  distinctive 
appellation.  I  merely  tlirow  out  the  Bugg«ition 
without  attemjitiiig  here  to  8]iecify  such  practical 
limitations  to  the  general  princiiile  as  will  nutiirally 
occur  to  geographeiB  who  might  contemplate  its 
actual  adoption,  Lbsteb  F.  Ward, 


RACIAL  CHARACTERISTICS  OF  JEWS. 

The  Journal  of  the  Anthropological  institute  of 
Great  Britain  for  August  brings  a  discussion  on 
Jewish  nice  diaracteristics  of  somewhat  unusual 
interest.  The  (]ueKtiou  itself  is  not  a  new  one,  but 
the  mode  of  presenting  it  is.  The  fundamental 
questiiin  involved  is  :  "Is  the  nice  of  mixlem  Jews 
a  pure  one  nr  not?"  Hitherto  the  historitnl  iui\MK-t 
(if  the  iiroblcni  has  almost  exclusively  In^en  con- 
sidered in  the  pn«ent  discussion.  Mr.  Joeoph 
Jacobs,  B.  A.,  shows  that  anUirn]X)logy  and  anthro- 
pometry have  a  distinct  voice  in  the  matter.  His 
paper  is  wiually  valuable  for  the  information  he 
sets  before  us,  as  for  its  bearing  on  the  ultimat<? 
question. 

Mr.  Jacobs  argues  thus  :  Apart  from  the  hist'ir- 
ical  record  of  intermixture  witli  foreign  people,  an 
indication  of  the  pure  or  wild  origin  of  the  nice 
ought  bo  1)0  attainable  from  the  study  of  the  physi- 
ological and  psychological  traits  of  the  JewH  of  to- 
day. These  traits  would  Ik'  irictudi'd  in  their  (1) 
vital  siaii«ticA  and  in  their  (2)  ttnihropomeiry,  or 
bodily  measurement.  Having  determine*!  in  what 
ways  they  differ  from  their  neighlxira  in  tlie  alKjve 
rwpects,  we  are  met  by  the  important  but  intri- 
cate i>roblem  with  which  Mr.  Galton  has  familiar- 


izetl  the  public, — Do  these  )M>cuIiaritics  [winll 
racial  or  a  sfx-ial  cause 't  are  they  due  to  dilTo 
of  '  nature '  or  of  '  nurture  T 

There  are  now  l^^^ng  about  7,000,000  Jews :  ( 
08. 9;^  of  theeo  are  Jews  lx>th  by  birth  and  li;r  re- 
ligion ;  (6)  1.1^.  are  Jews  by  religion  only,  aiid| 
2;;^  by  birth  only.      The  last  two  Hnnnni  ai«  I 
portant  anthropologically,  but  reliable  info 
alx>ut   them   is  wanting.     In   the  Jew  wh 
know,  racial  and  B<x-ial  influences  have  been  i 
ing  liand  in  liand,  and  the  x>roblem  of  sep 
them  is  unusually  difficult. 

From  his  former  studies,  Mr.  Ja<»b8  take*  1 
following  statements  :  1.  Jews  have  a  leas  inanil(« 
rate,  less  birth  rate  (botli  due  largely  to  the  loi 
mortality  of  Jewisli  children)  and  leas  deilh 
rate  than  their  neighbors.  2.  They 
earlier.  Cousins  intermarry  more  frequently,  ] 
haps  three  times  as  often.  3.  Jews  have  I 
families,  though  fewer  plural  births.  Mixed  i 
riages  with  foreign  races  are  comparatively  iinfli 
tile.  4.  Among  Jews  male  birtlis  are  more  fn'queul, 
stiU  birtlis  and  illegitimate  birtlis  less  frttjanii 
than  in  the  average  population.  (Amoni^tit  lie- 
illegitimate  births  the  projuirtion  of  still-hirtli*  » 
not  leas.)  S.  Jen's  have  a  smaller  mortalitr  iil 
children  under  five.  (Kot  true  of  Je«T,sli  illepd- 
mate  children. )  Deatlis  over  60  are  more  frrtjneiil ; 
suicides  are  less  frequent  tlian  normally.  6.  Tlici 
claim  to  immimity  from  ceitaui  diseases  (plithisi*. 
cholera)  is  doubtful.  They  are  apparently  wm 
liable  to  diabetes  and  haemorrhoids,  and  ban 
I)ro]xirtionately  more  insane,  deaf  mutes,  blind  »<! 
color-blind.  7.  A  vast  majority  live  in  eitaes.  ' 
have  a  larger  ratio  of  poor. 

Many  of  these  divergences  are  evid 
siKial  origin,  such  as  the  frequency  of  con 
oils  marriages,  the  smaller  projKirtion  of  snia 
and  of  illegitimate  birtlis.  Moreover,  Uie  factii 
the  illegitimate  do  not  share  the  ad  vantage*  spw'' 
for  the  importance  of  stx-ial  influences.  There ! 
main  as  probably  racial  only  four  biostatical  i 
Thest;  are  1.  the  leas  number  of  twins  and  I 
2.  the  infertility  of  mixed  marriages ;  3.  the  j 
longevity  of  Jews ;  4.  their  alleged  special  I 
to  disease.  Of  the  causes  of  (1)  we  know  uothinsi 
(2)  is  of  Buflicient  importance  to  merit  a  n.'\"ii"w '' 
the  evidence  on  which  it  rests.  In  Prussia  Uiwci'i 
1875  and  1881,  1,076  such  mixed  marriages  nwi" 
ed  in  2,765  children,  an  average  of  l.tW  per  tn*- 
riage  :  while  the  average  for  pun-  Jcwiih  ni«- 
riages  was  4.41, — ttcarly  three  titneH  an  {/rfai.  1^ 
Bavaria  (1876-80)  07  such  marriages  showrfl 
average  of  1.1  against  4.7  for  pure  Jewish 

■ThiB  aUiHt  la  formed  of  [i)  Athkentuim  or  Oamaa-I 
Jpwa.  tonnlng  (K.St  of  th«  whole,  ud  (()  Oipkardlm  tr  \ 
lsb'PurtU4{uoie  Jews  A.lx. 
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The  statisticB  of  sterility  show  a  siinilur 

The  evidence  for  the  preater  longevity  of  Jcwb 
)  mnequivociil  as  isuKiially  HU]i|)<ieod.    Tlieir 
mode  of  life, '  wc-ak  cmiiititution,  greater 
Kirtion  of  men  unfit  for  military  aervioe,  would 
indicate  any  such  advantage. 
I  influnect*  favoriiij;  longevity 
eir  punniit  of  rather  lont^-lived 
I  (taiInrii\K  excepttil) ;  grealer 
of  Jewish  WMinen :  the  tran- 
ttg  efTei't  of  their  n'Ii>pon  and 
r  life,  and  so  on.     Mr.  Jiu'olis 
lay  much  im|K>rtance  on 
'  wITect  of  the  oh8er>-ance  of  the 
etarj-  laws.     Tliey  do  not  Bw^iire 
aununity  from  disease.     Finally, 
liability   to  8|>ecial    diwases 
nxiuiros  further  evidence.  Keeping 
mind   the   reciprocal   influence 
tween  nature  and  nurture,  we  can 
elude  that  the  biostatical  pe<?u- 
ritieB  of  ievrs  are  8(K-ial,  and  only 
ily    racial,    and     ■  cannot 
fore  be  adduced  to  show  com- 
oriiarin.'   If 
•Jewish'  we 
e«n  properties 
to     nriKi". 

by 'Jii 

due  t     ! 
:ion   anil   oiis 

then  their 
tiostatics  is 
'  Judaic,  not  Jew- 
ish. 

Jews  are  short- 
est and  narrow- 
est of  Europeans 
(Moyans  perhaps 
are  shorter). 
Their  height  is  5 
ft.  4  in.:  girth 
81.6  inches.  The 
importance  of- 
social  influences 
is  seen  in  the 
measurement  of 
13t>  English  Jews  of  the  better  class,  whose  average 
Ii'i^'lit  was  5  ft.  7  in.,  and  girth  85.2  inches.  As  to 
-liiijieof  head  they  are  bracliycephalic,  or  short- 
M'  iiled,  the  cephaUc  index  Ix'ing  8.3.4.  Tliey  liave 
itwiT  blue  and  gniy-eye<l  individuals,  and  more 
facown  and  dark-eyed,  than  their  Teutonic  neigh- 
bors. So  also  tlieir  hair  and  skin  are  darker.  The 
■Cartk-iiUr  Kfcronoo  !■  here  mtde  to  tholr  OTcrcrowded 
liri>  In  Utiotll,  wboni  MO  liouM*  •Tended  W.S  penooa  per 


COMPOSITE  raoH  rivs  fbotuoiiapbs 

or  JCWUH  BOTB. 


TBI   nVE  COBPOHBXTB  OW  TBI    ADOVK  COBPOSITB. 


statistics  on  color-blindnccB  ore  unanimoufl*  mak- 
ing thn<o  Jewish  children  so  afflicted  where  only 
two  would  be  found  in  other  races.  The  common 
n<ition  as  t"  length  of  notie  is  supttortiT}  by  mensunf- 
mentH,  while  that  of  the  thicknoBs  of  the  M\»  is  not. 
At  the  instuucx-  of  Mr.  Jac\>l«,  photographs  of 
boys  from  the  Hebrew  free  school  of 
London  were  taken  with  almost  no 
wltvlion.  and  from  these  Mr,  (7altun 
prejiared  coni|Heitt«  m'txmlitig  to 
his  well-known  pnK'«'ss.  'They 
were  chilihvn  of  poor  |iar»"n(s, 
<lirty  little  fellows  individually, 
but  wonderfully  l)eautif»il  as  I 
think  in  the  oomiHwites,'  says  Mr. 
Calton.  He  adds  Uiat  they  are  the 
U^  8|)ecinien8  of  a  comiKwite  that 
he  has  ever  produced.  There  art- 
two  sets  of  the  composit**,  one 
giving  full  face,  the  other  profile 
views.  T>vo  grouiw  of  five  sejia- 
rate  photograplis  accompany  the 
compositi-s,  as  also  a  oo-coinposit*« 
of  the  two  composites  thus  formini. 
A  fourth  comjHwite  formed  from 
photograplis  of 
Jewish  young 
men  is  also 
given.  The 
printing  of  the 
components 
along  with  the 
com  posites 
makes  this  oon- 
tribution  to 
composite  pho- 
tography  es- 
pecially valua- 
ble. Of  the 
faithfulness 
with  which 
they  portray 
the  Jewish  tyiie 
there  is  no 
doubt.  An  art- 
ist found  in  one 
of  them  a  re- 
alization of  his 
idetd  of  Spinora  when  a  lad.  Mr.  Jacobs  thinks  tliat 
here  we  have  the  nearest  representation  of  the  lad 
Samuel,  <ir  the  youthful  David.  He  also  identifies 
the  features  of  the  captive  Jews  of  Lnchish  in  the 
Assyrian  has  relief  (B.  C.  701 )  with  the  modem  feat- 
ures, thus  showing  the  persistency  of  the  Jewnsh 
tj-jie.  '  If  these  Jewish  lads,  selected  almost  at 
random  and  with  i>arent8  from  oi>|Kj6ite  (larts  of 
Eiuope,  yield  so  markedly  individual  a  typo,   it 
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can  only  be  because  there  actually  exists  a  definite 
and  well-defined  organic  type  of  modem  Jews.' 

A  few  words  as  totlie  characteristics  of  the  face. 
It  is  not  BO  much  the  common  notion  of  the  length 
of  nose,  as  the  flexibility  of  the  nostrils  that  is 
Jewish ;  the  mouth  is  large  '  with  ends  well  marked 
and  pouting  nnderlip,  heavy  chin  and  broad  fore- 
head;' 'large  brilliant  eyes  set  closely  together, 
with  heavy  upper  and  protuberant  lower  lid,  having 
athoughtful  expression  in  youth,  transformed  into 
a  keen  and  penetrating  gaze  by  manhood.' 

Ck>nsidering  the  question  historically,  Mr.  Jacobs 
in  opposition  to  Dr.  Neubauer  whose  paper  was 
read  just  before  his  own,  as  also  to  Renan,  holds 
that  the  evidence  shows  in  favor  of  the  purity  of 
the  race.  The  main  points  are  these  :  The  foreign 
element  due  to  proselytism  has  been  exaggerated 
through  neglect  of  the  consideration  that  only  one 
small  class  of  these — the  Proselytes  of  righteous- 
ness had  the  txxVLjus  eonnvbii.  The  strong  pen- 
alty attached  to  such  marriages  in  early  days,  the 
seclusion  in  ghettos,  the  natural  aveifiion  on  both 
sides,  the  existence  of  the  Cobanim  (about  5^  of 
all  the  Jews)  who  could  not  marry  outside  the  race 
at  all,  all  tend  to  reduce  the  foreign  element  con- 
siderably. Again,  in  all  species  the  male  varies 
more  than  the  female ;  when  this  occurs  we  prob- 
ably have  a  species.  Jewesses  do  vary  very  slightly 
as  compared  with  Jews.  (Mr.  Jacobs  suggests  a 
composite  of  Jewesses).  Finally,  granted  that  a 
certain  foreign  element  is  mingled  with  the  race, 
even  as  much  as  1-10  of  the  whole  number ;  then 
owing  to  the  difference  in  fertility  of  mixed  and 
purely  Jewish  marriages,  at  the  end  of  300  years 
the  1-10  would  have  diminished  to  1-50 ;  where  the 
tendency  of  reversion  to  the  Jewish  tjije  has  yet 
to  be  taken  into  account.  For  all  these  reasons  the 
long-standing  belief  in  the  substantial  purity  of  the 
Jewish  race  may  hold  its  ground.  J.  J. 


REFORM  IN   OUR  CALENDAR. 

In  FAatronomie  for  August,  M.  Jules  Bonjean 
discusses  proposed  ctianges  in  our  method  of  reck- 
oning time  which  would  be  advantageous.  He 
would  leave  the  seven-day  week  and  the  365  or 
366-day  year  of  the  Qr^orian  calendar  as  they  are 
now  ;  but  he  takes  strong  ground — and  in  this  all 
can  sympathize  with  him — ^against  the  present 
arbitrary  and  inconvenient  grouping  of  days  into 
months.  He  would  reform  it  by  making  January 
have  30  days,  February  81,  March  30,  and  so  alter- 
nating through  the  year  till  December,  this  month 
having  30  days  in  the  ordinary  year  of  365,  and  81 
in  leap  year.  No  one  can  dispute  the  much  greater 
simplicity  and  convenience  of  this.  Then  he  would 


always  have  the  year  begin  on  Sunday,  and  in 
consequence  have  an  extra  Sunday,  or  a  holiday, 
for  the  365th  day,  and  in  leap  year  two  of  them. 
He  argues  in  favor  of  thus  having  the  same  day  of 
any  particular  month  always  come  on  the  same 
day  of  the  week,  and  also  liaving  an  extra  day — 
and,  once  in  four  years,  two— come  during  the 
world-wide  period  of  festivities  attending  the 
Christmas  and  New-year  holidays.  There  can  be 
no  question  that  some  such  plan  would  possess 
many  advantages  over  the  present  arrangement- 
Of  course  it  does  away  with  the  week  as  a  con. 
tinuously  periodic  measure  of  time,  but  practically 
it  is  never  used  for  tliat  either  in  civil  or  astro- 
nomical reckoning,  but  sintply  for  the  temporarily 
recurring  period  of  rest  or  religious  observances,  and 
for  this  a  break  once  per  year  is  of  no  importance. 
There  is  one  jxiint,  however,  in  which  it  seems, 
to  the  writer,  that  M.  Bonjean's  plan  might  be 
slightly  improved.  Respect  for  religious  obser- 
vances would,  no  doubt,  demand,  tluroughout  the 
greater  part  of  the  civilized  w^orld,  that  there 
should  be  52  Sabbatlis  in  the  year ;  and  such 
observance  of  Sunday  as  the  first  day  of  the  year 
might  clash  with  the  peculiar  social  or  civil  cere- 
monies which  either  already,  or  in  future  might, 
very  appropriately  belong  to  the  oiwning  day  of 
the  new  year.  It  would  seem  more  appropriate 
to  have  New-year's  day  a  world-wide  holiday,  to 
be  celebrated  by  each  nation  as  suited  it  the  best, 
and  then  let  Sunday,  the  New-year  Sabbath,  fall 
on  January  2.  The  relative  merits  of  the  two 
plans  are  best  seen  below,  where  the  12  or  13  days 
at  the  end  of  the  old  and  at  the  beginning  of  the 
new  years  are  arranged  with  the  two  plans  side  by 
side,  the  two  middle  coliuins  of  dates  referring  to 
either  one : 
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With  such  a  change  in  the  calendar  we  can  have 
a  regular  annual  Christmas  Saturday,  Sunday,  and 
Monday.  Saturday  for  shopping,  Sunday  for  the 
churches,  and  Monday  for  Christmas  trees  and 
giving  of  presents.  Our  own  national  holidays  of 
February  23  and  July  4  would  fall,  in  M.  Bonjean's 
plan,  on  Tuesday  and  Thursday  respectively,  and 
in  the  second  plan  upon  Monday  and  Wednes- 
day. H.  M.  Paul. 
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COMMENT  AND  CRITICISM. 

If  a  reputation  for  tnithfulnesa,  where  the 
truth  cam  be  learned,  and  for  jilnusibility,  where 
things  hnve  to  be  )i:ue«sed  at,  is  of  any  value  to  a 
newBpiii)er.  the  attention  of  out  joiu-nnlists  should 
he  called  to  their  Washington  news.  We  recently 
alluded  to  a  Kupixjsed  rejx)rt  to  the  first  auditor, 
made  bv  a  committee  whidi  ha<i  been  investigating 
the  geological  survey,  and  tilled  with  a  very  d€>- 
taUed  account  of  illegal  priKM-edings  in  the  work 
of  that  bureau.  A  jiretende*!  abstract  of  this 
report  was  felegrapheti  t»>  the  New  York  Times,  of 
Wednesday,  Sept.  10,  to  the  Boston  Advertiser, 
and  fierhajs  to  many  other  journals.  We  showed 
the  re|X)rt  to  he  a  clumsy  fabrication  on  internal 
evidence.  It  now  turns  out  tliat  not  only  the 
reiKirt,  but  the  committee  itself,  was  purely  imagi- 
nary. No  such  committee  ever  existed,  and,  of 
cour8e,nosuoh  rei)ort  was  ever  made  by  any  rcsf)on- 
iiible  authority.  The  latest  news  is  that,  so  far  as 
Auditor  Chenowith  has  examine<l  the  accounts  of 
Uie  g«>ological  survey,  he  has  found  no  illegality 
In  its  ex]K<nditures. 


Coupled  with  the  8tat«imentB  are  certain  alleged 
utterances  of  the  auditor  of  such  a  ciiaractcr,  tliat 
a  suit  for  libel  on  his  part  ought  to  lie  against  the 
uewspape-rs  which  have  put  them  into  Ids  moutli. 
For  example,  that  '  tlieae  gentlemen,"  the  scientific 
employes  of  tlie  survey,  would  be  re<juired  by  him 
to  do  only  such  things  as  common  fieople  could 
understand.  Afiart  fmm  the  calibre  of  mind 
which  would  be  displayed  by  such  a  remark,  the 
very  act  of  attributing  it  to  the  auditor  shows  an 
ignorance  of  the  duties  of  that  functionary,  which 
ought  not  to  be  tolerate<l  in  a  Washington  cor- 
res{)ondent.  unless,  indeed,  knowledge  is  Tegarde<l 
in  his  cose  as  a  disqualification  by  reason  of  its 
acting  as  a  drag  upon  the  flights  of  his  imagination. 
At  the  risk  of  difTusing  unwelcome  knowledge, 
we  wdl  joint  out  that  the  functions  of  im  auditor 
are  only  those  imjilied  in  his  title.  It  is  his  duty 
to  »«"  that  all  government  ex|)enditurea,  which  he 
is  cliorgod  with  auditing,  are  made  in  accordance 


with  the  Iswa  goveoning  them.  If  he  finds  that 
an  officer  is  spending  money  for  any  other  pur- 
pose than  that  stated  in  the  law  wliich  apjiropri- 
ate«  it,  that  he  is  paying  extra  salaries  to  em- 
ploye's, tliat  he  is  employing  more  or  other  men 
tlian  the  law  allows,  or  is  in  any  other  way  devi- 
ating from  legal  requirements  in  his  expenditures, 
he  must  sto])  him.  But  it  does  not  concern  the 
auditor  whether  an  employe  does,  or  does  not, 
receive  pay  from  an  institution  of  learning,  for 
tlie  8im])le  reiison  tluit  tliexe  is  no  law  against  the 
olficers  of  such  institutions  being  employed  in  the 
government  service.  Nor  can  he  inquire  how  an 
officer  is  em]>loyed,  or  whether  Ids  services  are 
worth  the  salai-y  paid  him.  All  such  questions 
as  these  belong  to  the  head  of  the  de]>artinent  to 
which  the  officer  belongs,  and  it  is  for  tlie  Secre- 
tary of  the  interior  alone  to  decide  whether  college 
professors  sliall  Iw  employed  in  the  geologic^ 
sun-ey,  and  whether  tliey  shall  do  anything  which 
common  people  cannot  understand.  Tlie  new»- 
pajiers  hnve,  therefore,  represented  the  niiditor  as 
usurping  tlie  functions  of  the  Secretory-  of  the 
interior.  

Indefinite  hints  have  now  and  then  been  given 
out  that  tiiere  was  something  wrong  with  Pro- 
fessor Baird's  fish  commission.  Nothing  Iuls 
officially  transpired  except  a  brief  corri'spondence 
with  the  auditor  about  the  legality  of  eret-ting  a 
'  residence  building '  at  Wood's  HoU.  Professor 
Bainl  explains  that  tlus  tniilding  was  not  erected, 
as  the  auditor  seemed  io  infer,  merely  as  a  resi- 
dence for  the  officers  of  U»e  commission,  but  for 
the  genend  work  of  the  commission,  and  was 
called  by  tlie  objectionable  name  Ixvause  it  con- 
tained the  quarters  necessary  for  the  officers 
during  Uie  performance  of  their  dutiea.  One 
feature  of  this  case  has  been  entirely  overlooked. 
Professor  Baird's  duties  as  fish  comnussioner  are 
entirely  gratuitous,  as  he  receives  no  salary  what- 
e*-er  from  the  government  proper.  Tlie  salary 
of  the  secretary  of  the  Smithsonian  institution  u 
paid  from  the  income  of  the  Smitlisonian  fund,  of 
which  the  government  is  the  trustee,  not  the 
owner.  We  beUeve  it  contrary  to  sound  prin- 
ciples tliat  tlie  government  should  ask  or  expect 
this  class  of  aervices  to  be  gratuitoua.    Bo  long  as 
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they  are,  the  public  will  look  with  great  lenity  on 
the  donor  providing  himaelf  and  his  co-laborera 
with  the  necessary  shelter,  while  they  are  engaged 
upon  their  professional  duties. 


At  a  keetino  of  the  Brookville  sociely  of  natural 
history,  Sept.  22,  a  committee  was  appointed  to 
confer  with  the  scientific  associations,  educational 
institutions,  and  with  individuals  throughout  the 
state  of  Indiana,  concerning  the  advisability  of  the 
formation  of  a  state  academy  of  science,  and  if 
thought  advisable,  to  co6perate  with  such  persons 
in  favor  of  the  formation  of  such  an  association. 
Free  expression  of  opinion  is  called  for  by  the 
committee,  both  as  to  the  need  of  such  an  organ- 
ization and  as  to  the  best  plan  for  its  composition. 
It  is  now  the  plan  to  hold  a  meeting  at  Indian- 
apolis between  Christmas  and  New  Year's  day.  It 
proposed  that  the  organization  shall  enable  the  citi- 
zens of  Indiana  who  are  engaged  in  scientific  work 
to  meet  at  certain  times  "  for  social  intercourse, 
for  the  exchange  of  ideas,  and  the  comparison  of 
results  of  scientific  studies."  It  would  appear  from 
the  prospectus  that  the  academy  would  be  a  state 
society  similar  to  the  American  association. 


We  ABE  INFOBMED  by  Prof.  Chas.  A.  Bacon, 
director  of  the  Beloit  collie  observatory,  that  the 
statement  made  in  Science  for  Sept.  4,  that  the 
observatory  had  been  closed  on  account  of  lack  of 
funds,  is  incorrect  Professor  Bacon  states  that, 
on  the  contrary,  new  arrangements  have  been 
made  for  carrying  on  additional  observations  in 
meteorology,  and  that  especial  attention  wOl  be 
paid  to  solar  and  spectroscopic  work  with  greater 
facilities  than  before. 


In  The  Ameriean  meteorologioal  journal  for  Sep- 
tember, Dr.  Daniel  Draper,  director  of  the  Central 
park  meteorological  obeervatory,  asks  the  ques- 
ti(Ri8,  What  is  ozone?  and  Can  ozone  produce 
pneumonia?  and  he  g^vee,  for  the  months  of 
January,  February,  March,  April  and  May  for 
each  year  from  1878  to  188S,  the  death  rate  from 
pnenmonia  for  New  York  City,  and  the  flguree 
eaqsieanng  the  amount  of  ozone  and  the  number 
at  dajB  on  which  it  waa  present  in  the  atmcs- 
pbire,  as  shown  by  tite  continuoas  records  of  hia 
dbnrvmtocy.    Hie  ooinoidenoe  of  the  currea  indir 


cated  by  the  sets  of  figures — though  possibly  only 
accidental — yet  seems  sufficient  to  warrant  further 
investigation  of  the  matter,  and  would  seem  to 
call  upon  chemists  to  join  now  with  physicists — 
who  are  making  a  special  study  of  atmospheric 
electricity — to  see  if  they  can  further  clear  up  the 
doubtful  relations  between  oxygen,  ozone  and 
electricity,  and,  perhaps,  discover  a  simpler  and 
more  reliable  method  than  the  present,  by  which 
ozone  tests  or  observations  can  be  r^iularly  made 
by  meteorological  observers. 


THE   PRESIDENT  AAD   PROFESSOR 
AOASSIZ. 

When  it  became  known  a  few  days  ago  that  the 
President  had  invited  Professor  Agassiz  to  assume 
the  direction  of  the  coast  survey,  there  was  great 
satisfaction  among  those  who  desire  that  the 
principles  of  good  government  should  be  applied 
to  the  scientific  bureaus  as  well  as  to  the  other  ex- 
ecutive offices.  The  independent  position  of  Pro- 
fessor Agassiz,  his  administrative  ability,  and  his 
acquaintance  with  the  state  of  science  in  this 
countary  are  so  obvious,  that  even  those  who  be- 
lieve as  we  do,  that  a  perM>n  trained  in  mathe- 
matical and  physical  science  should  be  the  head  of 
the  survey,  must  have  seen  that  in  the  emergency 
Agassiz  was  a  very  felicitous  choice.  The  an- 
nouncement that  he  had  been  selected  by  the 
President  for  this  responsible  station  was  an  assur- 
ance that  the  administration  desire<l  a  man  of 
unsullied  name  and  of  unquestioned  ability  to 
guide  the  affairs  of  the  coast  survey  in  the  em- 
barrassments which  they  have  encountered.  It 
removed  the  apprehensions  which  have  been  enter- 
tained that  scientific  work  will  not  be  encouraged 
by  the  party  in  power.  It  showed  that  the  Presi- 
dent and  the  Secretary  of  the  treasury,  in  the 
difficulty  which  has  arisen,  are  not  indifferent  to 
the  survey,  but  are  sincerely  desirous  of  placing  it 
under  the  direction  of  an  able  man,  whose  name 
and  character  would  be  the  guarantee  of  success. 

The  health  of  Professor  Agassiz  precludes  hia 
aooeptanoe,  but  he  has  another  reason  for  refusing 
the  office  in  question.  In  his  opinion,  the  guidance 
at  the  coast  survey  requires  an  expert.  The  prob- 
lems to  be  decided,  the  methods  to  be  employed, 
the  men  to  be  engaged,  should  be  determined  by 
one  who  knows  the  business.  Any  other  person 
trould  be  in  danger  of  failure.  The  culture  of 
^gMidy  is  ao  broad  and  his  experience  has  been. 
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I  TBlied,  thnt  be  would  have  been  an  admirable 
Iman  fnr  the  emergency,  and  even  as  u  permanent 
1  bemi  woidd  have  shown  many  admirable  qualities. 
I  Kevertlieless  he  is  doubtless  right  in  saying  that 
I  four  men  can  be  uameil.  two  already  in  the  gov- 
Icmnieiit  service,  and  two  not  so  employed,  who 
I  are  quAllRed  for  the  post  by  their  ncquaintance 
I  with  the  precise  mvestigations  which  arei)rosefuted 
Ibjr  the  survey.  One  of  these  he  hopes  will  be 
^appointed. 

Fnjin  all  that  readies  us,  we  are  persuaded  that 

neiUier  the  President  nor  his  advi.s£TS  are  h<islile  to 
I  the  proper  prosecution  of  the  government  work  in 
I  science.  If  abiiBes  have  crept  into  any  depart- 
1  iiient>  these  abuses  will  doubtless  be  eradicated. 
I  As  the  corretlions  proceed,  undue  zeal  may  some- 
\  times  lie  shown  by  the  subordinate  reformers  :  in- 
I  lUvidnals  may  neglect  the  considerations  of  courtesy 
I  wvl  tlie  deference  due  to  those  whose  lives  have 
I  hevn  devotc<l  withoxit  reproach  to  the  service  of 
[  the  country  ;  but  the  correspondence  of  Secretary 
I  Uiumiug  and  Professor  Agassiz  is  to  us  an  assur- 

anc-«*  that  science  will  not  be  retiirded,  and  that 

scientific  men  will  not  Ije  slighted  by  any  act  of 

Presitlent  Cleveland. 


BULGARIA  AND  BVLOARIANS. 

Forty-three  years  liave  come  and  gone  since  II. 

I  CJTprien  Robert  wrote  that:  "On  the  conlines  of 
Eiirojie,  there  vegetates,  enslaved  and  forlorn,   a 

\  nation  har<lly  known  at  the  present  day.  but  de- 
ixTvinK  all  our  sympothy.  Tliis  nation  is  that  of 
jlte  Bidgarians.  wliioh  lia.s  preserved,  in  the 
harilcst  state  of  sluvery,  its  ancient  manners,  its 

,  lively  faith,  its  noble  character,  .ind.  after  having 
a  glorious  past,  seems  destinetl.  bj'  its  gci> 
plui^al  jxMition.  to  play  an  important  part  in 
the  future,"  Few  political  proj)het8  have  l>een 
happier  in  their  propdiecies.  Since  1842  the  Bul- 
garians, having  acquired  a  national  chiux^li  ami 
fame  e<Iucntion;jl  facilities,  have  thrown  olT  the 
ckaik  of  listless  Viarbarism  which  then  enveloped 
tbttm,  have  risen  against  the  Turks,  their  masters, 
bave  been  Becurtnl  by  the  strong  arm  of  Russia, 
with  the  consent  of  Europe,  in  a  position  of  con- 
ditional independence,  and  now,  at  last,  unite<I 
and  aroused,  seem  destined  to  free  tlietnselves 
entirely  from  the  Turkish  yoke,  anil,  in  time,  per- 
\m\t^.  U>  l)ecome  the  Kurojjean  suc-cessor  of  "  that 
multitudinous  crime  which  we  call  the  Ottoman 

I  government." 

Oqi7  must  not  ascribe  everjlliing  to  mere  geo- 

I  gi«phical  poBitioo.  National  peculiarities  have  had 


much  to  do  with  this  progress,  but  a  glance  at  the 
accompanjTiig  map  will  serve  to  show  not  merely 
the  commercial  inifiortance  of  thecoimtry  inhabited 
by  t)ie  Bidgarians,  but  also  that,  in  a  purely 
strategic  point  of  view,  tlie  Bulgarians  hold  the 
key  to  Constantinople.  Tliey  may  In?  said  to 
inhabit  an  immense  S(juare,  bounded  on  tlie  north 
by  the  Danulx;  from  Widin  to  Silistria,  and 
tJicnce,  in  a  direct  line,  to  the  Black  Sea  near 
Varna ;  on  the  east  by  the  Black  Rea  itself ;  on 
the  south  by  tlie  peninsula  upon  wliicli  Constan- 
tinople stands,  and  the  JEgean  ;  and  on  the  west 
by  Albania  luid  Servia.  Tlie  northea-stern  portion 
of  this  region,  however,  has  been  colonized  by  the 
Tiirtars,  who  flying  from  Russian  rule,  soon  after 
the  close  of  the  Crimean  war,  settled  on  the  grassy 
plain  lying  to  the  north  of  the  Roman  wall,  and 
between  the  Danulie  iiml  the  Black  Sea.  Tliis plain, 
known  as  the  Dobrudslia,  soon  proved  toct  small 
for  them,  and  they  spread  thence  to  the  south  and 
west  for  a  considerable  distance.  Neither  in 
strictness  can  the  Bulgarians  be  said  to  live  on  the 
coast  either  of  the  Black  or  ^gean  seas,  as  in  all 
the  towns  on  the  sea  coast  the  Greek  holds  the 
most  important  position.  The  Balksins  di\-ide  tliis 
Bulgarian  square  into  two  unequal  parallelograms, 
the  northern  of  which  constitutes  the  Bulgaria  of 
the  Berlin  congress,  while  the  southern  forms  the 
larger  part  of  the  Eastern  Rumetia  of  the  same 
instrument.  Thus  it  will  be  seen  that  the  Bul- 
garian holds  the  line  of  the  Danube,  the  outennost 
tlefetice  of  CoUHtiiritiiiople ;  tliat  the  Bjdkons,  with 
tlieir  dilliciilt  psj-sses,  are  entirely  vritiiiu  liis  control: 
tliat  Sliunda.  wliich  lias  so  often  and  so  promi- 
nently figured  in  the  Russian  advances,  is  now 
a  Bulgarian  fortress,  and  that  Adrianople,  the 
railrojiil  centre  of  the  Constantinople  peninsula. 
Ill's  on  Ids  borders.  Besides  this,  Salonika,  the 
iniUtary  port  of  the  .'Egean.  and  Varna,  that  of  the 
Black  Sea,  are  almost  at  the  mercy  of  an  army 
having  poBsession  of  the  roads  and  the  syuiiutlues 
of  the  people  of  this  region,  even  though  the  ma- 
jority of  the  inhabitants  of  the  towns  themselves 
are  inimical  to  the  Bidgarians. 

The  Bulgarians  of  to-day  resemble  the  other 
Slavic  racee  of  Europe  more  closely  tlum  Ihey  do 
the  Turks  or  the  Greeks.  Yet,  unlike  the  Kerx'ians 
and  Montenegrins,  thoy  are  not  of  pure  Slavic 
desceut,  but  are  a  Slavonianized  race.  Jtlen 
learned  in  the  languages  profess  to  llnd  in  the 
Bulgai'ian  dialect  certain  words  and  phrases  which 
jwint  to  a  Finnish  origin  ;  but  there  is  an  element, 
t<xi,  derived  from  Turkish  and  Persian  languages  : 
while  some  scholars,  relying  more  on  etlmolog^cal 
similarities  tliiui  on  philological  analogies,  declare 
the  Bulgarian  to  be  of  Mongol  extraction.  What- 
ever theory  is  the  true  one,  the  Bulgarian  differs 
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from  the  Burrounding  Slavic  tw^s  in  origin,  nnd 
he  has  a  more  or  less  clcwe  alHriity  with  tlif  Rus- 
sian, who  has  been  tle8cril)eil  as  u  Slavoiiiaiiized 
Film  with  a  dash  of  Mougol  bluod.  This  distinc- 
tion of  race  is  of  the  gi-eatest  iin|K>rtauco  as  it 
explains,  in  a  measure,  how  it  was  that  Uie  Bul- 
garian remained  passive,  while  his  Servian  and 
Moiitonegrin  neighbors  maintained  or  secured  their 
Indefiendence.  Otlier  things,  however,  also  con- 
triljuteil  to  this  result  aji.  for  inntance,  the  lianish- 
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Bulgaria,  sbown  thus  ; 

Territory  tnken  from  Turkpv  by  tn>aty  of  Sau  Stefaoo.  and  reitorod 
CoDgread  of  BerllD.  febowD  by  horlzdniat  lines  ; 


ory  t 
10  her  by 
Aooeaalons  to  Rouinaala, 
Terflcal  lines ; 


Sprrla,  and  Montenpgro  are  sbown  by 


nient  of  the  old  Bulgarian  nobility,  the  nearness 
of  Bulgaria  to  Constantinople,  and  the  lack  of 
homogeneity  in  the  population  of  that  country. 
For.  although  the  Bulgai'ians  put  together  out- 
numberefl  all  otlier  nationalities,  the  Turks  and 
the  Greeks  (here,  at  least,  working  in  liarmony 
with  their  masters)  fonneil  an  important  element. 
It  is  excee<Iingly  diflicult  to  come  to  any  decision 
88  to  the  exact  place  which  sho\dd  be  pven  to  the 
Bulgaritm  in  the  social  scale.  Tliere  is  no  la<-k  of 
books  on  the  Slavic  provinces  of  Turkey,  but,  un- 
fortunately, those  of  recent  date  have  been  written 


by  Euglislmien.  and  whenever  an  EnglishnuiB 
WTites  on  any  phase  of  tlie  easttm  question  hi» 
political  predilections  cloud  his  judgment.  Tim* 
an  English  tt>ry  has  pictured  the  Bulgarian  ac  •  a 
lazy  dniidcard  and  a  fimatical  fetishist,'  while  ilo 
Glaring,  almost  in  the  same  breath,  that  the  Turl 
is  '  honest,  sober,  industrious,'  anri,  furtlnmnore, 
asserting  that  the  'jiureet  family  luve  eurtt 
in  the  harem  as  much  as  in  any  household  (t 
Em-ope."      The  liberal,   on   the  contrary. 

'  Tiu-kish 
life '  as  somctli 
to  be  avoideJ. 
and   asserts 
drunkenness 
rampant 
tiie   Miissul: 
and   that  &□« 
Turk  would 
der    a 

for  a  few  pia« 
The  Bulgarian, 
on  the  otlit>r 
hand,  in  the  eym 
of  the  En^Usb 
liberal,  if  iiwl 
paaB(«^ing  aUJ 
virtues,  is 
industrious,  p* 
nurious,  and, 
tliough  rat 
.'ipatlietic  a 
workman 
emjiloyt,  is 
prvf  erre<l  to  , 
others.' 
truth  undinibtcd- 
ly  lies  l«etwwii 
the  two  ertnemi*. 
It  was  tlie  fo 
of  tlie  pr 
writer  to  )«»  » 
few  days  in  Bot- 
garia  some  «ii 
"  years  ago,  to  »i» 

a  good  deal  of  its  tnliabitants,  and  to  have  maii; 
long  and  interesting  conversations  with  snnis 
western  Euroiieans  who  were  then  empli^yed  on 
the  Varna  railway.  Tlie  conclusions  which  hai? 
forceil  themselves  ujKin  him  are  at  variance  wilh 
those  re.iche<l  by  the  English  lory. 

In  times  jiaat,  anil  even  at  present,  the  Bulgarians 
might  lie  calle<l  a  sujierstitious  race,  but  so  tuiKiA 
others  nearer  home ;  and  it  should  alwriT^  !»•  rr' 
niembereti  that  until  recently  the  Bui-  'f* 

educational  .id vantages,  except  thtte'  i  nj 

our  own  American  miseionaries,    wbo  not  oalf 
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I  tBHay  of  ttaeni  to  read  and  vmXc,  but  placed 
lile  and  some  gooi  sc'linol  IxKiks  within  their 
Then,  Uxt,  the  Bulgarian  church  dat«?s  only 
IS70.  Before  that  time  the  hated — and  who 
Lily  dowrved  to  be  hated — Gn-ck  jirii-st  was 
ly  religious  adviser,  and  such  being  the  case 
ferred  to  k"  without  religious  ministrations, 
kilgarian  drinks  no  more  than  do  those  nix  >ut 
t  other  races.  He  is  fully  as  honest  as  they, 
\  to  tell  the  truth,  is  not  saying  mucli  for  his 
,  and,  when  any  incentive  isolTered,  Ls  ns  in- 
eicepting,  i)erliaii8,  the  Crim  Tartars, 
I  to  be  an  extrnordinarily  industrious  race, 
algarian  is  eminently  sui>erior  to  the  Turk 
ek  in  his  cafiacitj-  for  improvement,  which  is 
lly  very  marked.  Then,  too,  though  sur- 
Kl  by  .Slavic  races,  whose  immorality  is 
Jus,  the  Bulgarian  woman — though  pro- 
by  none  of  the  safeguards  which  the  Tiu-ks 
around  their  women — is  above  reproach ; 
^^|s  account  mainly  Bulgarian  houie  life  is 
^K  almost  unique  in  the  east.  The  vilkigc 
Rp  entirely  dilTereut  being  from  the  Moslem 
gaboiil.  in  that  he  is  honest  and  industrious, 
the  sfime  time  he  is  susceptible  of  little  or 
!>rovement.  The  future  of  tlie  Balkan  i>en- 
;  to  Ue  in  the  hands  of  the  Bulgarians, 
idoubtedly  the  knowledge  of  this  tliat 
({reeks  so  restive  at  the  threatened 
I  the  Bulgarians, 
b  no  room  here  to  go  into  the  causes  of 
if)  Ruaso-Tiu-kish  war.  By  Febniary,  1878, 
basians   had   )>assed   the  Balkiuis  and   had 

Rr  lines  tightly  aroimd  Constantinople, 
8,  tho  negotiators  of  the  two  powers 
ands  to  a  treaty  of  peace  at  the  little 
\  of  .San  Stcfano,  ten  miles  from  Stamboul, 
»ire  many  points  worth}-  of  notice  in  this 
but  what  concerns  us  at  the  present 
at  is  the  dis|H)sitiou  that  was  iniule  of  the 
lians.  By  Jliis  treaty  of  San  Stefano,  tliat 
r  the  Balkan  iieninsula  lying  between  the 
9,  the  Black  and  ..'Egean  Seas,  Albania  and 
■was  fornie<l  into  a  great  tribut.irj-  state  to 
111  by  a  Clu-i((tian  prince  chosen  by  the  Bul- 
\  themselves,  in  whose  hajiils  should  be  the 
JBtnitiiin  and  mihtary  poUce  of  the  state,  and 
pn  was  made  for  representative  institutions 
to  those  of  Roumania.  The  Turkish  garri- 
Bre  to  evacuate  the  country,  which  was  to  Ije 
kl  for  two  years  to  the  fostering  care  of  a 
h  commissioner  and  .50,000  Russian  soldiers. 
rmrse  Englaml,  then  ru]e<l  by  the  Beacons- 
^vernmcnt,  ixiuld  not  calmly  stand  by  and 
"(uire  «uch  a  prwlominant  jMisition  at 
Constantinople.  Explanations  were 
Jed.  tnonev  voted,  the  reserves  called  out. 


and  war  seeme<l  almost  begun  when  it  was  agreed 
to  refer  the  matter  to  a  European  congress.  The 
congress  assembleil  at  Berlin  on  June  13,  1878,  A 
m<inth  later  the  Berlin  treaty  was  signed.  The 
map  in  the  text  will  show  the  territorial  modifica- 
tions of  the  San  Stefano  treaty  which  were  thus 
brought  about.  Servia  and  Montenegro,  with  con- 
siderable accessions  of  territory,  were  de<'lare<l 
independent.  Bessarabia,  torn  from  Russia  after 
the  Crimean  war  and  then  given  to  Roumania,  was 
restored  to  Russia,  which  now  once  again  extends 
to  the  Pruth  and  the  Daniilie.  Roumania,  which 
was  declared  indei>endent,  was  recompense*!  with 
the  Dohrudshn,  Bosnia  and  Herzegovina  were 
turnetl  over  to  Austria,  and  the  Porte  was  rccom- 
mendecl — afterwanls  comjielled — to  give  large  jjor- 
tions  of  Epinis  and  Tliessaly  to  Ureece.  Tlie  great 
Bulgarian  state  wliicli  Russia  had  endeavoreil  to 
eri<t  at  the  fiut]iosts  of  the  Turkish  cnjiital  was 
divided  into  two  states.  That  north  of  the  Bidkans 
to  retain  the  name  of  Bulgaria,  ami  (o  have  aji 
electenl  Cliristian  jirince,  and  to  be  tributary  only 
to  Turkey.  That  lying  south  of  the  mountains  to 
l>e  governed  somewliat  like  an  English  colony, 
and  to  lio  cnlleil.  not  South  Bulgaria,  for  tliat  might 
arou.ie  national  asi)irationK,  but  Eastern  Humelia. 
Tlie  internal  police  of  this  partially  indepemlent  or 
c'onilitionally  autonomous  province  was  to  be  in 
the  lumds  of  a  native  militia,  and  the  Turkish  army 
could  not  be  sent  Into  the  province  unless  to  sup- 
pres.s  an  in.su  rrection  or  the  like,  and  then  only  on 
notifii-ation  lieing  given  to  the  '  jKiwers."  The 
Ottoman  government  was  to  garrison  the  Bidkan 
fortresses,  wliich  right,  however,  it  promised  not  to 
exercise. 

On  the  whole,  the  Berlin  arrangement  has  not 
worke<l  well  in  practice.  Naval  demonstrations 
and  armed  occupations  liave  l«?en  necessary  to 
compel  its  observance.  On  the  18th  of  lust 
September  the  Bulgarians  of  Philijipojiolis — the 
capital  of  Ea.stern  Rumelia — rose  in  rclK-llion  and 
I)roi-laiine<l  a  union  of  Eastern  Humelia  with  Bul- 
garia. Bulgaria  accepted  the  union,  iiud  if  Prince 
Alexander  lan  iimintain  himself,  the  B<'rlin  treaty 
will  liave  bL-en  pierctil  in  its  most  vital  part.  In 
closing  this  brief  account  of  one  phase  of  the 
eastern  question,  I  am  reminded  of  what  Mr, 
Gladstone  wrote  of  the  "heartless  manner  in  which 
the  statesmen  of  a  by-gone  generation  have 
argued  for  the  maintenance  of  the  Otttiman  gov 
ernment  with  a  view  to  the  general  convenience  of 
Eurojie,  while  they  have  seemingly  omitte<l  from 
the  case  all  con.iideration  of  the  ijuestion,  how  far 
the  Porte  fulfiUetl  or  defeate«l  the  main  pur|Ki8e 
for  which  every  government  exists — namely,  the 
welfare  of  those  beneatli  its  rule."  The  present 
crisis  Li  merely  tho  attempt  of  one  of  the  subject 
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during;  Mimt'  fifteen  voyages  along  the  south  and 
west  coast  of  -Vf  rica.  This  book  would  be  mip]X)scd 
from  its  full  title  to  be  a  geographical  or  statisti- 
cal xvork  from  a  military  fMiint  of  view.  It  does 
indeed  present  facts  of  tliis  character,  but  also 
much  more.  Written  in  an  caay  and  uua-ssuming 
style,  the  autlior  has  skilfully  combined  with  an 
account  of  the  chief  gi.'ogTai)hical  and  economic 
features  of  the  islands,  a  description  of  their  at- 
tntctions,  their  peculiarities,  their  odd  or  extraordi- 
nary inliabitantH.  and  a  great  variety  of  extremely 
amusing  anecdotes.  We  believe  those  of  our 
reailers  who  may  be  led  by  this  notice  to  jienwe  it 
will  Knd  themselves  abundantly  re^iaid. 

St.  Ilelenn  is  first  deHcribe<l.  rather  briefly,  as 
already  much  written  about ;  then  follow  Ascen- 
sion, Fernando  Po,  the  Isles  de  Los,  St.  Vincent, 
8aa  Antonio.  Goree,  Oraad  Canary,  Teneritfe  and 
Madeira.  .Some  information  of  a  strictly  veracious 
character  will  alst)  l)e  found  in  regard  to  the  miracu- 
lous island  of  .St.  Braudan. 

One  of  the  most  singular  spots  is  the  Island  of 
Ascension,  wliich  belongs  to  the  British  Admiralty, 
and  is  enrolled  in  the  list  of  shijw  in  commissian 
under  the  title  of  ■  the  tender  to  H.  M.  S.  Flora." 
Tliis  iiriginated  in  the  fact  that  a  ves.s»d  of  that 
name  was  once  anchored  off  the  island  a.s  a  store- 
ahip,  and  part  of  the  stores  were  \s.e\>i  on  shore. 
Naval  discipline  is  maintained,  b\it  a  few  ladies, 
wives  of  the  olflcers  exilt?d  to  tJiis  barren  «|>ot,  are 
allowed  to  remain  here,  submitting  to  naval  rou- 
tine, which  includes  all  lights  out  by  10  p.  m. 
Tliere  is  no  water  excejit  intennittent  collection  of 
rain  or  dew,  insufflcient  for  the  needs  of  the  in- 
habitants. Nothing  c«n  be  cultivated,  though  a 
few  green  things  grow  on  the  peak  of  one  of  the 
higher  hills  and  in  some  narrow  ravines  wliich 
concentrate  the  scanty  dews  imd  showers.  Sea 
turtles  jmd  terns,  kxuilli-  known  as  ■  wide-awakes,* 
are  the  sole  edible  productions.  Cows  are  brought 
there,  and  at  first  supply  a  small  quantity  of  milk, 
which  is  re8er%'ed  for  the  hospital.  Should  then- 
be  a  surplus  it  is  sold,  a  liell  being  rung  to  an- 
noimce  the  event,  but  nobody  is  allowed  to  buy 
more  than  one  gill.  After  n  time  tlie  milk  dries 
up  and  the  cow  is  turned  into  beef  to  save  her  from 
starving  to  death. 

An  .American  returning  to  England  on  the  same 
steiuner  with  Major  Ellis,  went  ashore  to  look  at 
Uie  island,  and  came  near  running  against  an 
offlcer  with  flaxen  whiskent,  who  suddenly  issued 
from  a  building.  The  oHicer  raised  his  eye-glass, 
looked  at  the  stranger  with  astonishment,  and  be- 
fore the  latter  could  apologize,  called  out :  "  Sim- 
moos  !"     A  liearded  seaman  resjKinding,  "  Ay,  ay, 

Wn<  African  ManiU.  Br  Mijor  A.  B.  Ei.t4a,  Ijondon. 
Cttapman  <f  Halt,  l8tB.    B-j-KS  p.,  8°. 


sir,"  appeared  upon  the  scene.  Tlie  ofHcer  con- 
tinued :  "Simmons,  do  you  know  what  this  person 
wants,  or  who  he  isK'  "  No,  sir  ;  I  can't  say,  I'm 
sure,  sir."    The  American  began  to  explain  :  "Sir, 

I  am  a  citizen  of  the  Uniled "  when  the  naval 

man  interrupted  him  and  said  :  '•  Simmons,  do  you 
think  he  is  a  stowaway?"  "Can't  say.  sir,  Fm 
sure,"  replied  the  imperturbable  Simmons.  "  Is 
there  a  merchant  steamer  at  anchor  there  ?"  "  Yes. 
sir.  Cape  mail,  sir."  '•  Well,  Simmons,  just  go  t<' 
the  oHicer  of  the  watch,  and  ask  if  he  lias  given 
I>ermis8ion  to  any  person  to  board  us.  And,  er — . 
see  what  tliis  person  wants."     The  American,  now 

very  angry,  began  again  :  "  Sir,  I  am "  when 

he  was  again  interrupt<'d  by  the  officer  :  "  Sim- 
mons, I  am  engagetl  now.  I  cannot  see  this  per- 
son. Perluips  you  hiul  better  take  him  to  the 
ofWcer  of  the  watch."  And  he  went  off  before  all 
the  terrors  of  the  United  .States  could  lie  laimched 
ujxjn  his  head  ;  while  the  seaman,  grinning  re- 
spectfully, when  his  superior's  back  was  turned, 
conducted  the  irate  Yankee  to  the  olHcer  at 
the  landing  place,  with  whom  he  had  btit  just 
come  ashore.  Sociable  fellows,  our  British  cousins, 
even  on  a  desert  island  ! 


EDWARDS: S  BUTTERFLIES  OF  NORTH 
AMERICA. 

The  perseverance  with  which  Mr.  W.  H. 
Edwards  has  continued  his  study  of  the  butterflies 
of  tliis  country,  and  the  Uberality  with  which  he 
has  illustnited  their  various  forms,  ever  since  ho 
first  began  the  task,  are  worthy  of  all  praise.  The 
completion  of  his  second  series  furnishes  occasion 
to  draw  attention  to  its  excellence.  Wlien  Mr. 
Edwards  first  advertised,  in  1868,  that  he  would 
attempt  a  complete  work,  with  ample  illustrations, 
on  the  butterflies  of  North  America,  he  probably 
little  understood  the  nature  of  the  task  Ix'fore  liim, 
or  foresaw  intt>  wliat  fields  liis  work  would  can-y 
him.  Notwithstanding  all  he  luis  accomi>liHhe<l. 
the  horiain.  broadening  with  his  work  is  as  distant 
as  at  the  start.  At  first  his  iconography  was 
almost  exclusively  given  up  to  the  mere  dcscrij}- 
tion  of  species,  with  no  attempt  to  illustrate  any- 
thing but  tlie  perfect  insect.  Indeed,  tlie  work 
prowwded  for  nearly  three  years  before  the  first 
illustration  was  given  of  tlie  eiu-lier  stages  of  a 
single  butterfly.  Since  tliat  lime  but  a  single 
nmnlxT  lias  appeared  wliich  did  not  contain  one 

Tkr  buttrrfit*'  of  North  Amtrica.  By  WtLl.iAJi  H.  Kl>- 
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circumstances,  and  these  variations  seeni  often  in 
a  siiijinilar  way  to  conform  to  wliat  thej-  would  \te 
like  if  llie  ri'tinnl  excitements  actod  on  the  iiiind 
liy  stiggtitting  sx>aof  detoruiinati" >na  learned  in  some 
other  way.  Even  should  tlie  retinal  tracts  l>ave 
innate  feelings  of  extension  of  their  own.  the  vari- 
I  in  question  force  us  to  admit  that  the  innate 
dons  etc. .  are  often  overpowered  hy  Oie  sug- 
Keation  of  otlier  and  ilifferent  ones.  Thus  the 
natiWstic  sc-lxwl  of  explanation  is  replaced  by  tiie 
'  empiriatic '  school,  as  Flelmholtz  calls  it.  The 
experiences,  whose  sngjiestions  prove  themselves 
to  be  so  much  more  jKiwerfid  than  anythum  else, 
are,  for  these  authors,  on  the  whole,  experiences  of 
motion.  Tlie  movements  of  tlie  eyeball  are  Uie 
<ten»  c,v  viaehina  wluch  shall  solve  all  riddles.  The 
exi-essive  intrit-acy  imd  delicacy  of  the  facts  to  be 
interprete«l  can  be  esHnuited  by  the  differences  of 
opinion  that  still  exist  among  the  interpreters — 
many  of  them  men  of  as  great  abiUty  as  our 
century  lias  shown  in  any  intellectual  lield.  Dr. 
Lipps  now  rushes  into  their  midst,  and  deals  blows 
against  the  whole  movement-theory  that  ought 
really  to  warm  the  hearts  of  its  doubters.  What- 
ever it  lie  Uiat  measures  otf  the  field  of  view  and 
establishes  directioiB  and  distances  between  the 
imfiressions  we  get  from  retinal  (Knnts,  it  is.  ac- 
cording to  him,  neitlier  muscular  sensation  nor 
feeling  of  innervation. — it  must  lie  sometliing  else. 
Let  us  say  here,  tliat  however  it  mi»y  fare  with  Dr. 
Lipps's  positive  theories,  this  critical  onslaught  of 
his  is  a  permanent  achievement  from  which  it  will 
be  liard  for  the  muscle-theory  to  recover.  '  Feel- 
ings of  movement '  and  ■  un<-ons<'ious  inferences  ' 
have  too  long  run  riot  and  hiul  it  their  own  way  in 
the  philosophy  of  vision.  Being  more  or  leas  hypo- 
thetical entities,  one  may  construct  very  much 
what  one  pleases  with  them,  and  hitherto  tliey 
Ijave  tumol  a  deaf  ear  to  critics.  Tlie  champions 
qf  Hue  feelings  of  movement  can,  however,  hardly 
l^itte  Dr.  Lipps's  manner  of  caUing  their  protegee 
to  account. 

Dr.  Lipps's  own  theory  is  nativistic  to  the  extent 
of  admitting  that  if  ever  retinal  impressions  are 
dis«-riniinated  at  all,  their  difference  will  (by  lui  in- 
exiilicable  law)  apjiear  as  a  difference  of  position. 
It  is  however  '  emjiiristic  '  first,  in  tliat  it  assumes 
that  no  discrimination  would  occur  at  all  unless 
differently  colored  extende<J  objects  were  what  ex- 
cited the  retina  in  the  first  instance  ;  and  8ec<:>nd.  in 
Uiat  it  niiikes  the  ai^erdge  extension  of  the  olijeets 
determine  the  extension  at  wluch  tlie  viuious  ex- 
cited retinal  points  shall  ap|x>ar  to  us  apart.  Ad- 
jacent points  everywhere  on  the  retina  are  more 
likely  to  liave  a  portion  of  one  object  than  the 
bomidary  of  two  objects  cast  uixm  them.  Distant 
points  are  more  likrly  to  he  excit<>I  by  different 


objects  than  by  the  same  object.  Distant  points 
will  tend  then  rather  to  In?  discriminated  ;  lul- 
jacent  points  nither  to  remain  fuse*!  together. 
The  objectH'xperiences  of  intenne«liiito  jioints  will 
liave  helixHl  fiartly  to  separate  them,  jMirtly  to  keep 
them  together.  The  author  seems  to  tlmik  that 
with  a  greater  tendency  of  two  i>iints  to  lie  dis- 
criminated will  \!f>  a  feeling  of  their  greater,  and 
with  a  lesser  tendency,  a  feeling  of  their  lesser, 
distimce  apart — a  point  which  he  has  not  made 
theoretically  sutliciently  clear. 

Tlie  tendency  t<i  be  fused  together  until  discrimi- 
nated is  for  Dr.  Lip{is  fundamental.  That  the 
borders  of  the  blind  spot  should  give  images  that 
are  fused,  and  run  into  each  other,  that  are  with- 
out breach  of  visual  continuity  between  them,  is 
nothing  jieculiar.  Every  part  of  the  retin.a  is 
similarly  c<intinuous  with  every  other,  even  distant. 
part.  W'e  »ee  then  space  continuous  over  the 
bUnd  sjiot.  llow  much  we  see  there  is  determined 
by  the  general  law  of  discrimination.  The  two 
1  "orders  of  the  spot  receive  images  sometimes  of 
the  same,  sometimes  of  different  objects.  an<l  the 
balance  of  their  tendencies  to  fuse  and  seiiarate  is 
wliat  will  determine  their  apparent  distaiice  apart. 
A  close  study  of  tlie  actual  phenomena  of  the 
blind  spot  is  ap^iorent  in  this  section. 

The  section  on  the  iien*|ition  of  the  third 
dimension,  depth,  or  distance,  is  properly  an  expan- 
sion of  Ferrier's  commentary  on  Berkeley.  Berke- 
ley said  we  cannot  see  distance.  Ferrier,  the  meta- 
physician, said  we  can  xee  sjuice  only  lietween  two 
things  both  of  which  we  see.  We  cannot  see  our 
own  eye ;  ergo  we  c^innot  see  the  space  lietween  it 
and  anything  else.  But  such  space  is  wliat  is 
meant  by  distance  ;  ergo  we  cannot  se«?  distance. 
Dr.  Lipps  enforces  this  by  the  most  remorseless 
logic,  denying  tliat  there  is  any  projierly  so  called 
visual  ptTception  of  the  third  dimension  at  all. 
There  is  merely  a  conceptual  Kiiowlc<lge  of  it  He 
makes  a  brave  attempt  to  explain  away  the  appar- 
ently direct  sensational  character  of  this  knowl- 
edge, as  when  we  look,  for  example,  into  the 
Btereoscojx"  ;  mid  he  makes  a  hcavj-  attack  on 
Stumpf  as  the  ablest  advocate  of  a  dire<'t  fi>eling  of 
«lepth.  He  carries  the  discussion  to  a  point,  as  it 
seems  to  us.  where  it  beconns  largely  a  matter  of 
worvls.  To  admirers  of  Berkeley,  however,  it  may 
lie  said,  that  nowhere  has  tlie  original  negative 
Berkeleian  doctrine  ulioiit  distance  received  onr- 
thing  like  such  able  suiiport  as  tliis. 

In  the  essay  tm  musical  disi-ord,  our  author  re- 
verts U)  the  old-fashioned  tlieorj'  of  a  subtle  sense 
for  tlie  incongruity  of  the  rates  of  viliratioiifl  of  the 
notes  aimultJineously  heiird.  He  shows  by  an  in- 
teresting experiment  how  liajtl  it  is  to  hear  one 
rhythm  made  outside  of  us,  and  to  carry  on  a  differ- 
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«nt  incoinmeiisumto  rhythm  ourselves,  whether  by 
niovenient,  or  inwiiril  time  keeping.  Helniholtr. 
it  is  known  expliiina  discord  by  'lieala,'  luirniony 
by  their  nlisence ;  and  melody  he  expl-iins  by  the 
•  alBoity  '  of  tlie  eonsecutive  nfites,  i.  e.,  tlie  pres- 
ence in  theui  of  identical  over-tones.  All  theee 
theories  Dr.  LipjHi  lienies,  to  touch  the  essence  of 
the  matter;  and  reduces  harmony,  discord,  and 
melody  to  the  single  jKisitive  principle  of  felt  con- 
gruence or  incongruence  of  vibratory  rates.  Tlie 
paper  is  t<X)  technicjil  to  begone  into  in  more  detail. 
AH  musical  a?«thetician»  should  read  it.  It  closes 
a  little  book,  which,  for  acutencss,  clearness  and  vig- 
ur,  has  not  been  surpassed  for  many  a  long  year. 


ASTRONOMICAL  \OTES. 

It  appears  from  tlie  latest  reports  we  have  seen 
Uiiit  the  new  st.ir  in  the  Andromeda  nebida  (31  Mes- 
sier) to  which  attention  was  first  generally  calletl  by 
Hartwig's  telegram,  was  discovered  indei>endeiilly 
by  several  oliserverB,  one  at  least  antedating  Dr. 
Ilartwig.  Dun  E/cht  Circular  No.  OH  announces 
that  it  was  seen  by  Mr.  Isaac  W.  Ward  on  August 
19,  and  by  M.  Ijijoye  at  Rheima,  August  30. 
Baron  von  Spiessen  at  Winkel.  in  Prussia,  seems 
to  have  noticeil  it  on  the  evening  of  August  80, 
about  yjli.,  communicating  his  observation  to  Dr. 
iK'irhiii tiller  by  mail.  On  August  31.  at  lOli.  20in. 
Berliu  mean  time  (iNifore  the  arrival  of  Hartwig's 
telegram),  Dr.  Oppenlicim  turning  his  3i  inch 
comet  seeker  ii[><ui  the  nebula,  noticed  the  new 
star-Uke  nucleus  smii  estimated  it  to  l>e  between 
the  .'ith  anil  6th  magnitude.  Tlie  new  star  was 
also  independently  iliscoverwl  by  G.  \V.  Miililleton, 
at  Mexbro'  Common,  England,  on  Seiitember  8. 
Hiulwig  telcgiiiphed  the  peculiar  ai)i)earance  of 
the  nebula  from  Dorpat  at  lOli.  15m.,  August  31. 
We  have  the  testimony  of  different  observers  that 
the  star  was  not  there  in  the  early  jmrt  of  August. 
Hart  wig  eHtimated  it  at  7th  magnitude  on  August 
31.  (l>]>pcubelm  making  it  5th  to  6th  m.tgnitude, 
and  Lamp  7.4  magnitude  on  the  same  evening. 
On  September  1,  and  for  several  days  following, 
it  was  voriouKly  eslimnted  from  the  6th  to  7th 
magnitude,  and  since  that  time  it  has  gradually 
grown  fainter,  the  latest  estimate  (by  Mr.  Skinner, 
with  the  transit  circle  of  the  naval  observatory, 
Septemljer  30)  making  it  of  aViut  9}  magnitude. 
On  September  3  it  wa.s  ret)orted  visible  to  the  nake<l 
eye.  In  color  it  was  calle<l  red  and  orange  during  tlie 
first  week  in  September,  but  it  now  appears  nearly 
white.  We  learn  from  the  Athenaeum  that  Mr. 
Maimder  examined  the  star  with  the  large  sjjectro- 
flcope  of  the  Greenwich  observatory,  describing 
the  spectrum  as  of  precisely  the  same  character  as 
that  of  the  nebula,  i.e.,  it  was  perfectly  continuous, 


no  lines  either  bright  or  dark  lieing  ^osible,  and  tlin 
red  end  wanting,  so  that  there  Li  at  present  no 
evidence  of  any  outburst  of  heate<l  gns,  as  was  thi? 
case  \vith  the  .star  T  Coronae  in  1^<60,  and  Xov» 
Cygui  in  1S7(I. 

Tlie  Amlromeila  nebuln,  though  probably  oom- 
pKwed  of  a  great  uiiiul)er  of  verj'  small  star»,  has 
never  lieen  i-esolveil.  The  s|K«i-troscoiK'  seems  to 
alio w  that  it  is  not  gnse<  >us.  Aammlng  tliat  the 
nebula  Ls  stellar  in  nature,  and  tliat  the  14th  mag- 
nitude is  the  u])i)er  limit  of  any  one  of  its  componenl 
stars,  then  a  rwe  from  the  llth  to  the  7tli  luagui- 
tudc  indicates  on  incTeasc  in  brightneas  of  831  foW. 
which  renders  it  very  improbable  that  the  star  i» 
one  of  the  constituent  parts  of  the  nebula.  It 
seems  rather  more  probable  that  it  is  a  variable  or 
new  star  which  hap^ieus  to  be  in  line  witli  ihf 
nebula  as  seen  from  the  earth. 

The  following  obser\'ations  of  the  Xova  wvtf 
made  witli  tlie  transit-circle  of  the  naval  oliserva- 
tory.  .and,  by  p»;rmis8ion  of  tliesuperintenilent,  are 
herewith  communicated.  Tlie  estimates  of  mag- 
nitude aiH?  dilTerential  with  res|>ect  to  the  star 
W'^Oh,  IMiSI  which  follows  die  Nova  alMiut  Sm.,  and 
is  a38ume<l  to  be  9.0  mag.  Pbotoiuetric  obeervaiiotu 
of  this  star  would  be  desirable: 
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Professor  Pickering,  in  Oie  Proc«iedmgs  of  tlie 
American  society  of  psycliical  research  (see  .Srimet 
vol.  vi.,  p.  l.V))  tinda,  from  discussinga  large niiiiih"r 
of  observations,  that  the  knowle<lgPof  acal;il''i;'^'- 
magnitude  of  a  star  on  the  part  of  a  recorder  :i|» 
]jears  to  exert  tlirough  the  medium  of  •  thuuKb^ 
transferrence,'  no  influence  uixin  tlie  indejienilem* 
of  the  observer's  estimate  of  the  some. 

For  the  iloating  dome  of  the  obfterviitory  itl 
Nice  it  is  propose<l  to  employ  a  solution  of  clJoriil* 
of  magnesium  of  a  density  of  l.'2d,  which  will  oii( 
freeze  down  to — W  C. 

Comet  XSSa  U  (D.-imard),  A  conjecture  having 
been  expressetl  by  Faye  and  Krueger  that  Bw- 
nard's  comet  might  be  periodic.  Dr.  Lump,  of  Kifl 
has  computed  elliptic  elements  and  finds  a  ]i«ncid 
of  8,700  years.  He  remarks,  however  lliot,  owing 
to  the  uncertainty  in  the  single  observations  em- 
ployed, his  results  can  haixily  be  considered  d«i- 
nve,  and  the  orbit  may  yet  turn  i-mt  panbohr.. 


October  9.  ^^5.] 
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The  Italian  corvette  Vettor  Pisani,  commanfleil 
by  G.  Cohiuilxi,  rwently  fompli-tt-*!  a  tliree  years' 
cin'uuuiavipition  of  the  gU)l>e,  with  a  suitable 
outfit  and  iiLstnictiorm  for  scientific  hydroprnphic 
and  hiologifal  work.  Tlie  vessel  left  Italy  early  in 
1882,  pr<iviile<l  with  the  niowt  iiuproveil  apparatiis 
far  soiiuiling  with  «Tre.  The  officers  to  whom 
axMogical  work  was  entnurted  were  specially  in- 
«tmcted  at  the  Naples  zoological  station  in  tlie 
methods  necessary  for  making  satisfactory  collec- 
tions. The  regions  visited  included  both  coasts  of 
South  .iVmerica,  from  Penianilnico  on  the  east, 
south  to  Magellan  Straits,  and  north  to  Panama, 
the  Galapagos  and  Hawaiian  Islands,  tlie  China, 
Indian  and  Rod  seas,  and  so  home.  The  results  of 
the  voyage  are  very  satisfactory,  many  deep  sea 
sotmduigs  haWng  been  taken,  numerous  charts 
ciin'wtixl  or  reeurveyed.  general  hydrographic 
information  gatliere<l,  and  a  zoological  collet-tion 
aocuniulate<l  which,  for  its  fine  state  of  jireserva- 
tion  and  iirejiaration,  is  believeil  to  exceed  any  col- 
lection ever  made  under  similar  circimistances. 

The  govenunent  of  Chih  has  publislied  an  im- 
portant work  by  M.  Bertrand,  entitleil  •  Memoir  on 
the  Oirdilleras  and  the  Atacainu  Desert  and  adja- 
cent regions,'  which  gives  the  result  of  explora- 
tions made  dming  the  jierifxl  1880-W,  exj)luins  the 
system  adoi>ted,  and  maps  on  a  large  scale  the 
region  studied,  beside  giving  nuniemus  profiles. 
This  work  must  form  the  foundation  f(jr  any  future 
discnisMion  <ir  des<ription  of  the  region  acquired  by 
Chili  in  the  war  recently  terminated. 

Tlu<  last  number  of  the  Mittheihmgen  of  the 
Viemiu  geographical  society  contains  the  annual 
aummnry  of  the  president  of  geographical  work 
(for  1884),  beiiide  the  usual  annual  tables  and 
reports.  Among  contributed  articles  is  a  valuable 
simimary  by  Dr.  Rink  on  tJie  scieJitilic  work 
carrioJ  on  in  Greenland  by  the  D.anish  government 
idxice  1876,  and  letters,  nearly  a  year  old,  giving 
data  on  Lis  last  journey  in  Tsiii-dam  by  Prjevalski. 
Breitensteij  continues  liis  intert^ting  notes  o;i 
Borneo,  ami  csi)e<-ially  on  the  Dyaks. 

In  the  Bulletin  of  the  Geograjiliical  siK'iety  of 
Liitlion  fiir  1883.  but  just  distrilmted,  Coelho  has  a 
loDg  article  on  the  chants  and  songs  of  Portuguese 
children,  which  have  been  collected  by  Senors 
Pir«»  and  Se«jueiia  Ferraz.  Tliese  have  not  only  an 
Khnic  int«-rest  for  the  anthropologist  but  the  longer 
Kinga  emljtilm  fragments  of  |X)i«ilar  tradition 
will.'  ii-ensimg   by  children  without  essen- 

tia] "m  a  v»Ty  dim  antiquity.     Some  of 

lb>  -^te<l   in   their  present 

iitury.  Pnibably  tlie 
~ri;i  u la  has  remained 


less  affected  by  tlie  progress  of  civilization  than 
that  of  any  other  area  of  ei]ual  extent  inhabileil  by 
civilize<l  man,  and  for  this  reason  investigations 
into  such  tojiirs  are  Ukely  to  have  especial  value. 

The  numbers  of  the  Bulletin  for  1885  comtnin 
articles  on  African  exploration  ar.d  on  the  i.sland 
of  Timor.  Figueirwlo  also  has  an  article  on 
mediroval  Portugal,  with  an  excellent  and  inter- 
esting reproduction  of  n  panorama  of  Coimbra  as 
it  appeared  during  the  last  quarter  of  the  16th 
century. 

SSome  time  since  {Science  No.  110)  we  referred 
to  a  journey  by  Mr.  Ricliards  of  the  east-central 
African  mission  in  October,  1884,  from  Inhambane 
to  the  Limixipo  River.  Tlie  chief  settlement  of  a 
tribe  called  jVmagwtiza,  the  town  of  Baleni  was 
one  of  the  loc'alities  sought,  but  wjmt  of  time  pre- 
vented the  traveller  from  reaching  it.  We  learn 
from  the  Minsionary  lierahi  for  SeptemlH?r  that  on 
a  seconri  journey  by  Mr.  Richards,  beside  visiting  a 
l)U-gc  and  hitherto  untravelled  area,  was  successful 
in  reaching  Baleni.  He  left  DeKogoa  Bay  on  foot 
April  20,  attended  only  by  a  Zulu  convert  and 
three  porters.  The  Komati  River,  two  hundred 
yanls  wide  and  tliirty  feet  deep,  was  croasetl  about 
a  day  later  in  a  '  dugout "  canoe,  and  its  course 
was  foUoweil  for  several  days  through  tmhealthy 
uuirshcs  swarming  with  inse<-'ts.  Ihe  river 
a1i<:imided  with  sliarks,  crix'odiliw  and  sea-cows. 
Leaving  the  river  on  the  fourth  day.  a  series  of 
thirteen  lakes  was  jjasseil.  Though  there  was  no 
connecting  stream  at  that  season,  the  natives  call 
tliis  string  of  lakes  the  Liputa  River,  but  there  are 
often  hills  and  bushy  districts  lietween  the  hikes. 
The  ctnintry  was  hilly.  On  the  seventh  they 
emerged  from  the  bush  close  to  the  Limpopo,  and 
here  Baleni  was  situated.  Herds  of  cattle  were 
visible  in  every  direction,  and  clusters  of  small 
huts  were  very  numerous.  Manjolxi  or  Macjova, 
the  ruling  chief,  has  several  kraals  on  tlie  west 
and  one  on  the  east  side  of  the  river,  which  here 
runs  through  a  low  flat  plain  of  indurated  alluW- 
um  •  a.s  liurd  as  marble.'  Tlie  river  banks  are  about 
two  yards  high,  the  stream  being  about  fifteen  feet 
deep  anil  two  hiuidred  yai'ds  wide.  Five  sea-cows 
and  eight  crm'odiles  weiv  seen  at  the  crossing. 
Manjobo's  kraal  on  the  east  side  is  called  Emkon- 
tweni,  the  place  where  the  spear  is  stuck  in  the 
ground.  The  cliief  is  next  in  autliority  to  Um- 
ganu,  the  son  and  successor  of  the  celebrated 
Umzila,  is  very  old,  bald,  and  gixid  natured, 
and  commamls  the  army  of  Umganu.  The  hos- 
tilities iK'tween  his  jieoplc  and  the  Chobljns,  or 
Mach.ipjKis,  luivc  ceasitl  on  the  latter  agreeing  to 
pay  tribute.  Prenously  they  had  been  subject  to 
raids  which  were  little  mcire  than  massacres,  only 
the  children  being  saved  alive  to  be  sold  as  slavea 
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to  the  Portuguese  nt  DeL-igurt  Bay,  or  kept  in 
slavery  by  the  victorious  AniiiKwawis.  Tlie  kraal 
iti  1111  the  Liiiiin)po,  alxiut  twelve  miles  north  of  the 
8hungjin  River,  whieh  enters  the  former  from  tlie 
eastward,  and  ia  otherwise  lc;;own  as  the  Liiize  or 
Mitti  River.  Fn):u  a  hill  just  eiintwanl  of  the 
Shaiipui  the  pbtij  of  Baleni  could  be  seen  e-Xtead- 
m^  northwest  aud  aoutheajst  as  far  as  the  eye  caa 
reach,  and  about  twenty-live  miles  in  width.  In 
the  niiay  sea«>n  tl.e  \i\a\a  is  on  inmiense  ik>o1  or 
lake,  and  all  the  krtials  are  deserted  for  sevend 
months.  Corn  and  millet  reach  a  faliulous  heiftht ; 
sweet  potatoes,  |ieanut».  melons,  pumpkins,  lieiins 
and  bananas  all  seeme«l  to  flourish  exceedingly. 
The  fciljangan  is  salt,  but  good  water  cau  be  had  by 
digj^iujj.  The  jxiople  call  themselves  Anin  ,Shan- 
gani.  tuid  all  the  mhilts  si)e(ik  more  or  less  Zulu, 
which  is  the  language  of  the  '  court."  Tlience  to 
Inluimhane  took  nine  days  through  n  most  jxipu- 
lous  country.  Bingwann.  a  kraul  of  alxiut  .i.OOO 
inhabitants.  \»  about  fo\ir  days  from  Inlwmbane 
on  the  river  of  the  same  name,  a  ileep  hut  n;uTow 
stn-am,  aboumling  in  sea-cows.  The  route  was 
considerably  south  of  the  one  taken  in  18tJ4. 


NOTES  AND  NEWS. 

The  followuig  extract  from  a  letter  of  Mr. 
Louis  Pasteur,  to  Professor  Jules  Marcou,  dated 
Arlxiis  fJura),  Fnmce,  Sept.  7,  is  kindly  fumishe<l 
UM  liy  r*rofe88or  Marcou.  "  I  take  a  great  dejil  of 
pleiisiire  in  the  thought  that,  ou  my  retimi  to 
Paris,  I  shall  present  to  tiic  Academy  of  sciences 
an  accomit  of  what  I  believe  to  lie  a  very  valuable 
prophylactic  treatment  iigainst  hydrophobia,  appli- 
cable after  tlie  .•u-cident  both  to  man  anil  dogs. 
Uo  you  not  know  some  featui-e  of  this  terrible  dis- 
ease which  tmiy  l^e  |)eculiar  in  America?  Is  it  of 
frequent  occuiTence  there?  Kcinenibcr  thnt  I 
should  have  the  courage  to  apply  my  treatment 
even  on  jiersons  who,  after  being  latten,  luid  made 
Uie  journey  fi-om  Piuis  to  America — although 
under  these  conditions  at  least  two  weeks  must 
luive  elajised  since  the  iiccident — so  great  is  my 
confidence  in  my  method.  However.  1  shall  feel 
more  sure  of  myself  when  I  have  made  a  large 
number  of  trials  on  ninn,  which  I  shall  do  in  lb)85- 
86.  I  have  as  yet  made  but  one  trial — on  an  Alsa- 
tmn  Imy,  whose  mother  brought  huu  to  me.  He 
had  been  bitten  hon-il>ly  on  the  fourth  of  last  July, 
and  dciith  by  hydrophobia  seemed  iinavoidnble. 
Up  to  the  ]irescnt  time  I  liave  excellent  news  of 
his  health,  although  it  is  sixty-four  days  since  the 
accident." 

—  At  the  meeting  of  the  American  forestry 
oongress,  held  in  Ikiston,  Sept.  22-34,  the  interest 


disjilayed  by  the  public  wai  extremely  little:  thd 
attendance  averaging  from   fifty   to   a  hunJrwI. 
The  following  jinpers  were  read  :  Facts  in  rr  -  r '  ■ 
the  [iresent  state  of  American   forestry,  ^ 
forest  legislation   in  the  United  States,  by  >.  11. 
Egleston:  Forests  of  California,  Prentice  Mnlfcml; 
Tlie  Middle:,ex  Fells,  Elimir  Wright :  Massii 
forestry  law.  Dr.  (k'orge  B.  Loring:  Arbor 
C  Xortlirop:  Forest  economy  in  Canaila.  Wniinii 
culture  in  southern    latitudes,  Hon.    H.   J.    I''!^: 
What  have  the  different  states  ilone  in  !• 
their  foi-ests?  J.  S.  Hicks  ;  The  forest  laws    i 
ratio,  E.  T.  Ensign  ;  What  are  the  requisites  of  ni 
effe<'Hve    forest    tire   legishition.    S.    W.    Powell; 
Spark  arri'sters  for  locomotives.    J.    N.   Landw; 
Relation  of  forests  to  floods,  T.  P.  Roberts :  Lniii- 
bering  interests — their  dependeace  on  8y>.-teai.^: 
forestry.  J.   E.   Hobhs  ;  Charcoal  interests  and  ll» 
maintenance  of  forests.  Job j  Birkinbine :  Lumbtr- 
men's  waste  as  a  fertilizer,  B.   E,   Feniaw :  Tirws 
as  educators,   Prof.   Edw.  North  ;  Arlxir  dnv  ^e^^ 
brntion  in  schools.  J.  B.  Pejislee  ;  Se.i<y>ii' 
iug  —  its    importance,    prai'ticability,     in' 
August   planting  of   evergreens,   W.    C.   strong; 
RecuiH-ration  of  Imrrens  by  tree  planting.  R  (5. 
Northrop ;   The  osier  willow   and   red  cedar,  E. 
Hersey  ;  On  the  distribution  of  econtnnit-ally  im- 
portant reainiferous  pines  in  the  southern  VoitM 
States,  and  ou  the  production  of  naviU  storts,  t". 
Mohr  ;  Prutits  of  forest  culture.  B.  P.  Pi«re  ;  Tb* 
new  ven>i»)u  of  the  children  in  the  wood,  t' 
D.  Mayo:  Needs  of  a  national   forest  |>oli' 
Wai-ner  Miller ;  Profits  of  foii*t  culture.  ^ 
forest  legi.Hlntiiin  in  tlie  state  of  New  Yoi  i 
H.  R.  Low. 

—  The  .\merican  astronomical  society  of  1 
lyn,  N.  Y.,  issued  in  August  last  the  first  nujnl>cr 
of  its  iniblications,  bearing  the  title  ■  PniJere  rwl 
before  the  ..Vnierican  astronoinicjil  societT,'— » 
jjampldet  of  thirty-two  octavo  pages.  It  ni'iK^f' 
to  Ije  a  selection  from  the  papers  read  befurv  tlii> 
society  during  the  year  1884,  and  the  firsl  liiU  "' 
188.};  and  suuong  the  papers  we  find,  'Tlif  li^'l' 
pearance  of  tlie  water  •ind  atmos^Jherc  of  tl* 
moon,'  by  Prof.  George  W.  Coakley ;  •  On  llw 
structure  and  age  of  the  universe,'  by  Ounvtt  P- 
Serviss  ;  '  Relation  of  sun-spots  to  roeteorolii;.'''  ^ 
O.  D.  Hiscox.  It  is  a  matter  of  congratiil:Ui«i 
that  a  society  in  tliis  cmuntry  devote<l  ajK'ly 
astronomy  is  to  l)e  found  in  such  a  fiou 
condition  as  to  be  able  to  print  its  procecdiues  I 
promptly. 

— Dr.  D.  G.  Brinton  of  Philadelpliia,  lias  iio*| 
press  the  sixth  volume  of  liis  Library  of  ahori 
American  litemture.      It  is  the  annals  of  tlic  ( 
chiquels,  written  by  a  native  about  l.^CO.  axid  1 
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[irinted.     Tlie  Cakchiquels  were  a  semi- 
'.  ilric  in  Guatemala,  and  were  reported  by 
,uiiiiah  exploreTS  to  have  anuals  reacliing 
II ~  before  the  conijuest.      The  work 
1  from  the  unique  oritfinal  M.S.  in 
|iiiiiix  alphabet  of  tliat  tongue. 

vnhmie  (17.5)  of    the   Philosophical 

(he  Roj-al  society-  of  London,  con- 

"•(><)rt  on  the  txjtal  wilar  eclipse  of 

■ '.    prepared   by   Captain  W.   de  W. 

mil   Dr.   Arthur  Schuster.      The   Ensli-sh 

-rt,,.-),  Captain  Abney  and  Dr.  Si-hiister 

- .    observetl   the  eclijjse  at    Suliag, 

lie  of  tlie  Nile,  in  Upper  Effvpt.    It 

••►'red  that  during  tot.ility  there  was 

MTol  of  the  observers  a  luminous 

'•■■•■  sun,  whieh,  by  the  photograplis, 

■  iind  a  doubt  to  l*  a  comet ;  and  it 

very  conspicuous  object  in  a  well- 

«;!;i\inK    accompanj-ing    the   present 

..llowing  di*scription  of  the  comet's 

-iron  :  "The  nucleus  is  exceedingly 

|ity  defined,    the   tail  is  somewhat 

wA  ]M>int  toward  the  sun's  centre, 

:u>n  nearly  tangential  to  the  limb. 

;lie  tail  was  roughly  two-thirds  of  a 

.     .     .     The  different  eclipse  par- 

■■'■   Sohag,  deoidi'<l  at  a  joint  meeting. 

ii  -••.  to  give  the  name  of  Tnrfik  to  the 

i'guition  of   the  KhecUve's  generous 

Tliis  curious  discovery,  during  a  total 

I   .^inM    which  eluded  all  snlirteijuent 

•  1  to  Dr.  Holetschek.  toenquire 
vvliich  must  Ik-  fulfilled  by  an 

MM  1  should  be  hidden  in  the  sun's 

M  ■!■■  time,  that  its  at  dilute  bright- 

;    -M,l  toreuderit  otherwise  visible. 

:■<  not,  of  course,  siisi-eptible  of 

^.  but  the  results  are,  however, 

V  mat  the  '  clandestine'  |ias8age  of 

<'  an  the  eclijise  of  the  sun  surprised 

iilv  not  of  so  rare  occurrence  as 

■  incUned  to  suppose. 

»t«tics  demonstrate  that  England  luis 

vilony  to  the  square  mile  of  her 

M  I.  ."H  ;  Portugal.  20;  D-'umark. 

and  Sjviin  0.1^  s<pi!ire  miles. 

tub  colonies  \a  nearly  8.(K)0.(kX1 

■    •  r  less  than  the  area  of  the  Kus- 

I  ling  Silieria  and  Centnd  Asia  : 

'Ue  Native  Feudatory  States  in 

•  to    .VI9,2>M    9<|uare   miU-s,    be 
'.  F.ii  41.111(1  exorcises  as  gn.>at  con- 

'1    much   of   the   territory 
uilh  tlmt  of  the  United 


Kingdom  itself,  120,7.'>7  square  miles,  then  the  area 
of  the  British  Empire  exceeds  tliat  of  the  Kuseian 
Empire  by  about  200.000  S(|uare  miles ;  and  it 
covers  within  a  fraction  of  one-sixth  of  the  whole 
land  ai-ea  of  the  glol>a. 

— A  new  Bunne.se  emliaasy  has  been  despatched 
to  Eiiro^ie.  It  consists  of  an  ambassador,  two  sec- 
retaries. Mill  two  clerks.  It  i*  stated  that  some 
Burmese  hulies  accompany  the  party,  and  ten 
students,  who  are  to  be  educated  in  Europe. 

— The  Oinie  civil  publishes  some  interesting 
particulars  with  reference  to  the  production  and 
sale  of  petroleum  in  the  Caucasus.  Tliere  are 
atxjut  400  wells  in  the  vicinity  of  Balni,  but  only 
atout  half  of  them  are  at  jiresent  being  worked. 
The  gross  toUd  of  the  jietroleum  extracted  during 
the  hist  tluve  years  is  as  follows  :— WW.iWO  tons  in 
1W2,  1,000.000  tons  in  1883,  and  1,:WO,000  tons  List 
year.  Ne.'irly  the  whole  of  this  is  converted  into 
lamp  oil  at  Baku  itself,  alwut  a  [Xiund  of  good  oil 
being  obt.-uned  for  three  poun<Ls  of  petroleum. 
Tliere  are  l.'H)  petroleum  retineries  at  Tchomy 
Gorod  (the  black  town),  near  B;iku.  !n  the  course 
of  last  year.  20<l,tXK>  tons  of  lamp  oil.  190.000  tons 
of  second-quality  oil,  and  iJOO  tons  of  resi<luum 
were  exported,  thew  figures  showing  a  slight  in- 
crease over  those  for  1S{<3  and  1882.  Tlie  exports 
were  distributed  in  about  even  proportions  over  the 
principal  countries  of  western  Europe. 

— HeiT  Luderilz  of  Bremen  has  always  com- 
missioued  ius  agents  on  the  west  coast  of  Africa  to 
make  collections  of  the  tools  and  utensils  of  the 
natives  with  whom  they  traded,  believing  that 
they  would  very  shortly  disapiiear  l)efore  Euro|>ean 
civilization.  The  result  of  this  jxilicy  is  a  very 
admirable  collection  of  curiowities  which  Herr 
LOderitz  has  now  jiresented  to  the  new  Ethno- 
graphical museum  at  fierlui. 

—  In  the  Coviptes  Bentiiu  for  August  10,  M. 
Crova  describes  a  self-recording  actinometer  for 
giving  a  continuous  record  of  solar  nwliation.  and 
u  plate  shows  the  reconl  of  one  day.  It  is  princi- 
inlly  valuable  as  showing  the  enormous  and  sud- 
den lluctualioiLs  which  are  constantly  going  on  in 
the  atm(«pheric  alisorjition  of  these  radiations, 
thus  confirming  the  ressulta  of  Proft^ssor  Langley's 
reseori-hes  at  Alleghany  and  on  Mt.  Whitney,  and 
showing  more  grapliioally  than  anything  else 
could  do  the  tremendous  difficulties  with  which  he 
was  obliged  to  contend,  and  the  vast  numlier  of 
settings  that  must  be  m.ide  in  these  delicate  quan- 
titative measurements  with  the  bolometer,  in  order 
to  reach  fairly  average  vahies  of  the  ever-varying 
amount  of  energy  tliut  reaches  us. 
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—  At  a  recent  rawtiup  of  the  Deutsclte  gtaell- 
Bcluift  fQr  natur  iind  vulkcrkunde  Ostasiens,  Dr. 
H.  Fcscn  KTivf  a  paper  on  Uie  Bgriciiltiiral  circum- 
Btancra  of  Ja|>aii  in  general,  anil  of  the  province  of 
Kai  in  particular.  In  the  opinion  of  the  author, 
wages  in  Japan  are  nut  less  than  in  wetrtem 
Europe,  eepecially  in  Germany.  To  this  Dr.  W'aj:;- 
ener  agreed,  and  added  that  apparent  exceptions 
could  always  be  traced  back  to  purely  local  condi- 
tions. For  instance,  in  many  places  jKircelain 
w;us  manufacture*!  very  cheaply,  because  the  clay 
was  prep.ire«l  liy  the  peasants  quite  incidentally  ;  on 
tlieir  way  to  the  field  they  took  a  Iwisketful  of  clay 
from  a  pit  in  the  neighliorhotKl,  delivered  the  raw 
material  to  a  jxnmilcr  driven  by  water  found  on 
the  way,  and  on  their  return  carrioi  for  little  pay 
the  ready  pounded  clay  to  a  manufacturer.  In  the 
same  way,  Mr.  Netto  said,  in  many  places  gold 
is  waslied,  where  a  regular  trade  would  by  no 
means  pay  ;  on  rainy  da>'s,  or  when  for  any  n-ason 
field  work  is  interrupted,  the  people  go  to  washing 
gold,  since  other  wtirk  is  not  at  hand. 

—  Concerning  the  little  filaments  of  ice  that  ap- 
pear on  the  surface  of  the  soil  after  the  first  frost 
succeeding  a  heavy  rain,  W.  Prinz  [Cicl  et  terre, 
July,  188.'">)  states  that  they  are  pressed  out  from 
the  soil  through  small  oi>ening8  by  the  exjiansion 
of  water  in  the  ground  a.i  freezing  proceeds.  T)ie 
size  of  the  lilauaeiitii  dei)endB  upon  the  size  of  the 
openings  through  which  tiiey  have  lieen  forcetl  by 
exjmnsion  from  behind,  and  the  fiutings  with  wliich 
tliey  are  covered  correa[M>nd  with  irregularities  in 
tlie  walls  of  tlie  openings  tlu-ough  which  they  are 
forced. 

—  New  IJrenada  possesses  agricultural  and  min- 
eral re»oun.-e8  fif  the  first  ortlcr,  which  the  oi<ening 
of  the  routes  across  Panama  will  no  doubt  develop. 
The  lower  valley  of  the  Magdeleiia,  it  is  true,  be- 
ing fonntxl  of  im])ermeable  groinid  kept  very  moist 
by  forests,  is  a  seat  of  inaliiria  an<t  of  yellnw  fever. 
The  high  valley  of  Honda  is  better  favon'<1,  being 
much  more  permeable,  less  woody,  and  unvisited 
by  mia«ma  and  fever.  In  revenge,  however,  the 
Indians  and  native  blacks  live  in  fear  of  leprwy, 
and  all  nices  are  liable  to  the  curious  carathe.  a 
disease  which  discolors  the  skin  in  places,  more 
particularly  the  face,  liands and  feet.  On  tJie sides 
of  the  mountain,  however,  the  climate  is  much 
more  agreeable  and  very  healthy.  Tlie  jvopulation 
of  New  Grenada,  a  mixture  of  Spaniards,  negroes 
and  ludiiuis,  is  about  3,000,000,  and  is  spread 
over  a  territory  much  greater  than  tliat  of  Prance. 

— At  the  Aberdeen  meeting  of  the  British  associa- 
tion Lieutenant-colonel  Playfair  referred  to  the 
fact  that  the  remains  of  magnificent  Roman  farms 


were  to  I*  fou.iil  on  the  sandy  plains  of  Tnnii 
The  little  hillsides  were  now  notliing  but  sonii,  liir 
the  vegetable  mould  which  cmoe  covered  tliem  luu 
been  washed  away,  ajid  may  now  be  foum)  in  lh» 
neighboring  valleys  buried  beneath  some  hvi  li 
sand  and  water.  No  m>ire  striking  instance  t<t  \bf 
im|T<>rtaace  of  preserving  forests  coulil,  ia  hii 
opinion,  be  found. 


xvASHiyoToy  letter. 

Tlie  society  of  wricnce  in  Washington  ha? 
"  season '  nearlj-  as  well  delinefl  as  that  of  fashicn, 
and  almost  coincident  with  the  dejKirturc  of  tk 
votaries  of  the  latter  is  the  setting  out  to  variooi 
(luarters  of  the  globe  of  the  representative!  ii( 
the  former.  Not  all,  but  a  very  cunslilenlilr 
number  of  the  scientific  men  of  the  capital  an 
'in  the  field'  during  the  summor  months.  Imt 
they  are  tliere  for  work  and  not  for  pleasurr, 
except  such  as  is  naturally  incident  to  their  nidrt 
serious  occupations.  Just  now  tbey  are  begin- 
ning to  reappear ;  the  various  scientific  biireniu 
arc  taking  on  an  apiiearance  of  initial  activilv. 
and  the  rooms  of  the  Cosmos  club,  in  wbicli 
the  various  elements  that  go  to  make  uji  htininn 
knowledge  are  wont  to  hold  high  c 
are  gradually  losing  that  lonesome  imd  •>  -  : 
appearani*  which  has  lieen  their  chief  cliaLrwI'r- 
istic  for  some  montlis.  It  is  to  l>e  |n-esiime<l  clutl 
these  lalKirers  have  brought  their  liarvest  with 
them,  and  t'lat  during  the  coming  winter  tlii-y  will 
l>e  busily  ocx-upied  in  its  tJireshing  and  winnow- 
ing. ,'wd  in  its  dediciition  to  the  public  gpoi 
through  the  public  printer. 

In  the  meantime  the  home  contingent  ' 
been  extremely  small,  nor  has  it  Ixfu  entii 
It  ia  safe  to  say  that  in  at  least  one  case,  tin 
coast  and  geodetii-  survey,  the  affairs  of  tin 
ofHce   have,  to  an  unusual   tlegree.  occupieii  tl«' 
thoughts  of  those  connectetl  with  it,  and.  indwil, 
of   many  others  who  are  interestetl  in  the  tnic 
welfare  of  government  scientific  work.     Amuof: 
such,  general  satisfaction  was  expressed  with  tlic 
action  of  the  administration  in  the  selei-tion  <if 
Professor  Agassiz  as  its  superintendent,  and  eiM 
disappointment  that  he  felt  constrainwJ  t"  ' 
the  resixmsibilitj'.     Under  decidedly  tintr 
conditions  most  of  the  regular  work  of  the  suist) 
has  gone  on  without  serious  interruption.    One  ■'' 
the  veteran  observers  of  this  coriis,  Mr.  G>^' 
Dean,  was  in  Uie  city  a  day  or  two  recent ^ 
ing  returned  from  a  longitude  c:iiii|iaign  at  (.oio- 
rado  .Springs  an<l  various  connecting  jjoini-^ 

In  the  geological  sm-vey,  while  the  g» 
topographers,  etc. ,  have  spent  the  summei     ' 
field,   the  chemical  laboratory    under    Pfii— ' 
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Clarke  hnslKK'D  olniONt  constnntly  in  active  opera- 
tion. Mr.  Hallofk  has  8j)ent  some  time  nt  the 
Wat4?rtown  arsenal,  utilizing  its  great  (eating 
machine  in  certain  imjiortant  pressure  experi- 
ments. Tliis  work  will  Ije  continued,  and  will  in- 
clude a  repetition  of  some  exiteriments  already 
maiie  by  others  under  less  favorable  conditions  as 
well  as  a  number  of  new  researches.  Tlie  survey 
has  recently  p\iblishe<l  Bulletin  No.  14,  on  •  the 
physical  characteristics  of  the  iron-carburets,  etc.,' 
the  joint  work  of  C'arl  Bams  and  Vincent  iStrou- 
hal.  This  treats  esfiecially  of  the  electrical  and 
magnetic  properties  of  steel  and  cast  iron,  and  is 
a  really  valuable  contribution  to  our  knowledge  of 
these  important  metals.  Much  of  the  wtirk  was 
done  while  Mr.  Barus  was  in  Euroiie  working  in 
conjunction  with  Strouhal :  scjtue  of  it  has  been 
previously  p\iblished  in  c-ertain  Euro])ean  journals. 
Many  oilditions  have  been  made,  however,  by  Mr. 
Barus  since  his  connection  with  tlie  survey,  and 
tlie  whole  now  appears  for  the  tirst  time  in  En- 
gUsh,  in  a  volume  of  more  tlrnn  two  hundred 
pagwi. 

Professor  Riley  of  the  Department  of  agriculture 
is  now  revising  the  final  proof  sheets  of  the  '  Fourth 
report  of  the  V.H.  entomological  ixjramission.'  Tliis 
report  is  on  the  cotton  wonu,  being  the  final  re- 
port on  the  same,  together  with  n  chapter  on  the 
boll  worm.  It  will  contain  siity-foiu-  plates  and 
alKiut  live  hun<lred  j>agee  of  text.  Tliree  thousand 
("opies  have  liec'n  ordere<l  printe<l  by  congress. 
The  prefianition  of  this  reixirt  was  virtually  com- 
pleted in  18IS2.  A  port  of  the  delay  in  its  publica- 
tion is  due  to  a  desire  on  the  part  of  the  entomolo- 
gist to  complete  some  special  researches,  and 
especially  to  obtain  a  more  exai't  knowledge  of  the 
facts  in  reference  to  Aletia  in  Brazil,  as  bearing  on 
the  hilieriiatinn  and  introduction  of  the  species 
within  the  Mtates.  To  this  end  Dr.  John  C.  Bran- 
ner  was  sent  to  Brazil,  remaining  there  about  four 
months  and  returning  with  a  large  amount  of  in- 
tenwting  nuiterial,  which  lias  been  utilized  in  tlie 
report.  Again,  the  work  of  the  prejiaration  of 
tliis  volume  has  necessarily  been  made  secondary 
to  tliat  of  tlie  entomologist  in  ap^neral  way,  includ- 
ing the  issue  of  special  bidletins  and  annual  re- 
(Kirtn.  But  no  small  portion  of  tlie  delay  is  to  be 
attributed  to  tlie  difficulties  incident  to  the  publi- 
cation of  such  »i-ientific  reports  by  the  govern- 
ment. During  the  wintcj-  season  when  the  authors 
of  scientiflc  iwjiers  can  nntuniUy  give  more  atten- 
tion to  their  publication,  the  public  printer  tlnds  it 
necesBarr  to  <levot€  the  energies  of  his  estJiblish- 
ment  to  the  printing  of  miscellaneous  congressional 
and  otlier  public  ilocuments.  In  the  summer  the 
naturalist  is  in  the  field,  oc(.-upie<l  with  the  prose- 
cution of  reecarch,  and  has  little  leisure  for  liter- 


ary or  editorial  lalxirs.  Vet  it  is  a  fact  that  the 
report  was  formally  Bubmitte<l  in  March.  1884.  tlie 
bulk  of  it  was  in  type  and  the  iUustrntions  pre- 
pared by  the  fall  of  that  year.  It  is  to  be  hoped 
that  no  further  delays  will  prevent  its  being  placed 
in  the  hands  of  the  public  at  an  early  date. 

The  entomological  commission,  consisting  of  Pro- 
fessors Riley,  Packard  and  Cyrus  Thomas,  has  now 
preiMired  four  large  volumes,  three  of  which  have 
been  i)ublishe<i,  one  is  alxiut  to  be  iKsue<l,  and  a. 
fifth  is  ill  preparation.  The  whole  emlxxlies  tlie 
results  of  tlie  work  of  the  commission,  which  has 
been  in  existence  about  five  years. 

The  naval  observatory  has  just  issued  its  aunuol 
volume  containing  the  '  Washington  obseirations 
for  1881.'  Besides  the  usual  astronomical  and  met«»- 
orological  observations,  it  contains  two  apjiendices 
by  Professor  Hall,  one  on  the  satellites  of  Uranus, 
and  the  other  on  the  satellite  of  Neptune.  It  is 
pleasant  to  reflect  that  these  publications  are  of 
jiermnnent  and  Listing  value.  Their  tardy  apj>ear- 
ance  wuiil<l  otherwise  seriously  interfere  with  their 
usefulness.  No  systematic  study  of  the  new  star  in 
Andromeda  has  been  made  at  the  observatory.  It 
has  been  examined  from  time  to  time  by  several 
of  tlie  astronomers,  and  a  few  measurements  of 
position  have  been  taken.  The  navy  de}iartnient 
is  engaged  in  the  construction  of  a  magnetic  ob- 
servatory in  the  grounds  of  the  naval  observatory. 
It  is  un<lerBtood  to  be  under  tlie  charge  of  the 
bureau  of  compasses. 

A  seismological  conference  was  held  in  the  office  of 
the  d  irector  of  the  geological  survey  about  a  year  ago, 
in  which  were  representatives  from  the  survey,  the 
signal  service,  the  naval  observatory,  and  a  few 
persons  not  in  government  employ,  who  have  longf  ] 
been  interested  in  seismology.  Tlie  proeee<linga 
were  notice«l  at  length  in  this  journal  at  the  time. 
The  explosion  of  a  vast  amount  of  dynamite  at 
Flood  Rock  offered  an  opportunity  for  the  study  of 
what  might  be  called  an  iirtificial  earthquake,  imd 
it  was  determined  to  take  advantage  of  it  and 
make  such  observations  as  were  found  to  be  jxis- 
sible.  The  uncertainty  as  to  the  exact  time  of  the 
explosion,  and  the  difficulty  of  obtaining  informa- 
tion concerning  it.  prevented  such  complete  preiw- 
tion  as  would  liave  been  desirable  and  possible 
under  other  circumstances.  Circulars  were  sent, 
however,  to  directors  of  astronomical  olist-rvatories 
in  the  neighlxirhoo*!  of  New  York  City,  re<|ue8ting 
co-ojieration,  and  by  direction  of  tlie  director  of 
the  geological  8ur%'ey,  the  chief  -iiTi'il  mli.ir  and 
the  secretary  of  thenaw.  Pro!  "'Icn- 

denhall,  and  Paul,  will  go  to  I'-i'.    * 
ize  in  the  beet  {.lossible  wanner  thr 
pliancee  at  hand.    SeTcnU  acdsiik 
oompleteii,  and  a  selBmugraph  w 
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FRIDAY,  OCTOBER  16,  1885. 


COMMENT  AND  CRITICISM. 
The  interest  excited  in  England  by  the  ad- 
dress of  Sir  Lyon  Playfair  l»fore  the  British  asso- 
ciation is  well  shown  in  the  coniinents  of  the  Lon- 
don press,  whicli  are  suinmarizwl  in  an  article  in 
Nature  for  September  34.  Tlie  subject  of  stat<^'  aid 
to  science  has  been  before  the  English  ]iublic  for 
many  years,  but  has  never  attraft«Hl  nt  any  time 
the  same  earnest  and  general  attention  that  it  has 
since  Sir  Lyou  Playfnir's  address.  Tlie  comments 
of  tlie  London  Tinifs  uf)on  the  aildress  jjroljably 
best  show  the  condition  of  pubUc  opinion  upon  the 
question  in  England.  The  Times  acknowledges 
the  rejiroach  tliat  countries  less  wealthy  than  Eiig- 
l«n«l  make  efforts  to  encourage  science,  by  the  side 
of  wliieli  tlie  encouragement  afforded  in  England 
by  the  state  sinks  into  insigniflcance ;  but  it  urges 
tliat,  aside  from  state  aid,  there  are  the  largo  an- 
cient endowments  for  the  licncfit  of  education, 
which,  although  they  may  stiU  Ije  largely  misap- 
plied, yet  could  be  used  for  the  encouragement  of 
science  if  vestecl  interest  and  lack  of  intelUgent 
initiative  did  not  stjind  in  the  way.  The  Times 
nrgee  that,  until  tliese  obstacles  are  removeil  by  the 
pressure  of  an  active  intelligent  public  opinion  in 
England,  the  stale  itself  can  hardly  be  expected  to 
do  more  Uuin  it  does. 

There  has  lately  ooxe  the  rounds  of  the 
press  a  description  of  a  meteorite  wliich  startled 
south-western  Pennsylvania  on  September  26.  It 
was  reiMirtetl  that  it  finally  struck  the  earth  on  the 
farm  of  Mr.  Buckston,  Jefferson  township,  Waaliing- 
tf-in  CO. ,  near  the  West  Virginia  line.  The  stone  was 
said  to  have  betfn  broken  into  three  pieces,  which 
became  partly  buried  in  the  ground.  Tlie  color 
was  descrilied  as  gray  with  streaks  of  red  ninning 
over  it.  and  the  size  of  the  meteorite  was  given  as 
from  3()  to  M)  feet  in  diameter.  The  last  statement 
was  not,  however,  received  by  all  as  probable.  We 
wish  to  call  attention  to  a  letter  in  another  column, 
from  Prof.  S.  P.  LAngley  of  the  Allegheny  oheerva- 
tory.  whii  sent  one  of  liis  assistants  to  examine 
into  tlii5  truth  of  the  reports.  It  seems  tliat  the 
■  n:i\  streaked '  meteorite,  ."iO  feet  in  diameter,  is  a 
fiction  of  till-  iii'vvK-iLr-.itberera. 


TIMING    THE  FLOOD   ROCK    EXPLOSION. 

However  successful  the  explosion  at  Flood  Rock 
may  have  been  as  to  its  main  feature  in  the  re- 
moval of  an  obstruction  to  navigation,  it  is  to  be 
regretted  that  one  of  the  minor  features  of  con- 
siderable scientific  interest  should  have  lieen  seri- 
ously interfered  with  by  the  blundering  delay  in 
the  time  of  tiring  the  mine.  At  the  requestof  the 
U..S.  geological  survey,  observers  at  a  dozen  or  more 
obsemitories  witliin  200  miles  of  New  York  were 
watching  to  note  the  time  of  arrival  through  the 
groimd  of  the  tremors  from  the  explosion,  oliserving 
in  most  cases  with  their  meridian-instruments  over 
the  mercury  nadir-basin,  much  the  most  powerful 
and  sensitive  api>aratUB   for    detecting    tremore. 

Reports  at  luuid  up  to  time  of  writing  indicate 
that  out  of  17  stations  (3  occupied  by  geological 
survey  parties  and  14  co-operating  with  tliem)  5 
huuDg  on  till  the  disturb;mce  came  and  got  more  or 
less  satisfactory  observations  (at  one  of  these  the 
rock  was  directly  in  sight,  and  the  others  so  near 
that  the  obecrvers  felt  sure  tliat  it  had  not  escaped 
them);  4  observed  and  timed  some  slight  disturb- 
ances between  ll""  3"  and  ll*  "">,  and,  attributing 
them  to  the  explosion,  ceased  watching  for  more, 
and  either  missed  it  entirely  or  were  taken  by  sur- 
prise with  chronograpliB  stopped,  etc.:  2  heard 
nothing  at  all  up  to  about  ll*  10".  and  so  ceased 
observing,  and  missed  it ;  and  6  are  yet  to  be  heard 
from.  The  oliservations  of  tliose  who  got  any 
records  at  all  must  be  considered  as  due  to  ixTsist- 
ent  pluck  and  good  luck  rather  than  the  natural 
and  easy  result  of  Intelligent  co-operation  on  the 
rart  of  the  army-engineers. 

H.  M.  Vavu 


SCIENCE  AND  THE  .STATE. 
Sm  Lyon  Playfair,  in  his  recent  address  before 
the  Britisli  association  in  Aberdeen,  said  much 
that  was  instructive  and  suggestive  in  respect  to 
the  progr««  of  science,  and  the  conditions  on 
which  it  dei)end» ;  but  there  is  one  jiortion  of  his 
address  which  is  entitled  to  careful  perusal,  be- 
cause the  speaker  is  one  of  the  few  men  in  the 
world  who  has  had  the  training  of  a  man  of  sci- 
ence and  of  a  statesman.  His  early  career,  as  the 
older  rwulers  of  Science  must  be  aware,  ^«tis  that 
of  a  chemist ;  and  of  lat«  be  has  been  an  active 
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ological  survey,  together  with  repre- 
Ifixtm  the  naviil  filien'iratory  and  the 
iSce.  ^Mtbough  the  results  of  this  work 
(be  detinitely  ascertained  for  at  least  some 
I  the  readers  of  Science  will  doubtless  be 
it«d  in  a  brief  account  of  the  methods  of 

the  moet  certain  method  of  det«ctuig 
-tremors  is  by  means  of  a  vessel  of 
ma  the  surface  of  which  is  reflected 
of  {lin-holes  in  an  opaque  sheet 
rxl,  the  image  of  the  holes 
studied  by  means  of  a  tel- 
red  agabist  accidental  ilia- 
icn^  The  slightest  ripple  in  tlie  mercury 
368  a  binning  of  the  image  of  the  small  pin- 
Of  course  in  an  astronomical  observatory 
fleeted  image  of  a  star  or  of  illuiuinated 
meter  lines  will  \ye  eijuivalent  to  the  above 
;¥inent,  and  In  some  respects  suiierior  to  it. 
treasing  the  magnifying  ]x>wer,  the  sensitive- 
Jf  this  methixl  of  observation  may  be  in- 
d  lUraost  indefinitely,  easily  being  carried 
il  whnt  is  desirable.  A  serious  objection  to 
wever,  is  tliat  the  disturljance  makes  no 
of  itself,  requiring,  therefore,  constant 
ion  from  the  observer  during  the  entire 
covering  the  possible  arrival  of  the  wave  to 
leoted.  The  g^reat  convenience  of  the  method 
leease  %vith  which  it  can  be  used  at  most 
tomical  observatiiries,  taken  in  connection 
tB  great  sensitiveness,  justitied  the  sending  of 

Eriting  co-operation  to  directors  of  ob- 
within  the  possible  radius  of  appre- 
irhonce.  These  were  issued  a  week 
tlie  explfjsion.  and,  on  the  night  previous  to  its 
^nce.  telegrams  were  sent  to  those  who  had 
ted  a  disposition  to  co-operate,  informing 
^^e  exact  hour  fixed  for  the  event. 
^Hty  proceeding  from  Waaliiiigton.  con- 
ofPrtjfessor  F.  \V.  Oarke.  Professor  H.  M. 
od  the  writer,  in  addition  to  being  provided 
ttw  necessary  apparatus  for  mercury  ob- 
^ttBf  carried  tJiree  seismoscopes  and  one 
^Kth,  together  with  a  number  of  chrouom- 

aeiBmcscopes  were  of  a  form  recently  de- 
in  the  physical  laboratory  of  the  U.  S. 
service,  and  were  constructed  by  Mr. 
^Bp  mechimician  of  the  geologiciU  sur- 
^Kk  were  hsistily  prejMired  for  this  expedi- 
^Biave  not  yet  quite  reached  their  final 
P^B  a  brief  description  of  one  may  be  of 
■f. 

about  two  miUimetree  in  diameter 

I  form  a  loop  at  the  end  about  eight 

and  twelve  mm.  in  breadth,  the 


sides  parallel  and  the  ends  round  ;  from  one  end  a 
long  needle  of  the  same  wire  projects,  its  length 
Ijeing  three  or  four  times  that  of  the  loop,  and  its 
point  very  sharp.  A  cylindrical  iron  weight,  of 
one  or  two  kilos,  has  a  hole  drilled  through  it  along 
the  axis,  large  enough  to  freely  pass  the  looped  end 
of  the  needle,  one  part  of  this  hole  being  of  some- 
what smaller  diameter  than  the  other.  A  small 
circular  steel  jilnte,  with  opjxjsite  sides  cut  away, 
fits  the  larger  bore  tuid  rests  on  the  shoulder  of  the 
smaller.  Through  the  centre  of  tliis  plate  a  steel 
screw  passes  downwards,  the  point  of  which  rests 
in  a  small  cup  made  In  the  centre  of  the  round  end 
of  the  loop,  from  which  the  needle  projects.  Tlie 
upper  end  of  the  loop  reaches  a  short  distance 
through  the  cyUndrical  weight,  and  hangs  upon  a 
smaU  hook  rigidly  secured  to  the  cast-iron  sup- 
port. When  in  position,  the  steel  points,  on  which 
the  weight  is  supported,  are  sufficiently  above  the 
centre  of  gravity  to  insure  stability.  It  is  easily 
seen  that  this  jwint  is  approximately  that  about 
which  instantaneons  rotation  of  the  needle  takes 
place  when  the  system  is  slightly  disturbed,  and 
that  any  motion  of  the  sustaining  hook  is  greatly 
magniiieKl  at  the  j)olnt  of  the  needle.  Just  below 
the  latter  is  a  sort  of  lever-trigger,  moving  freely 
alx>ut  a  horizontal  axis,  from  the  short  end  of 
which  projects  in  a  verticid  direction  a  very  fine 
wire  two  or  tlu-ee  mm.  in  length.  To  the  long 
arm  of  the  lever  is  fastened  a  platinum  wire  shaped 
like  an  inverte<l  U,  with  the  legs  resting  in  mer- 
cury cuijs.  The  inatruuient  is  '  set '  by  lifting  the 
long  arm  untD  the  tine  wire  at  the  end  of  the  short 
arm  rests  on  the  jKiint  of  the  projecting  needle,  in 
which  position  it  remains  with  the  platinum  wire 
out  of  the  cups  imd  the  circuit  broken.  A 
slight  jar  prwlucea  motion  in  the  needle,  releasing 
the  short  wire  and  allowing  the  long  arm  of  the 
lever  to  drop  and  close  the  circuit.  Tlie  instru- 
ment may  to  made  as  sensitive  as  is  desired  by 
dimiiiishiug  the  siy.e  of  the  ne«lle  point  and  of  the 
small  wire  which  rests  nixin  it.  The  ailvantage  of 
an  instrument  of  this  kind  is  obWously  its  auto- 
matic oix'ration.  It  can  be  joined  up  with  a 
chronograph  and  left  to  register  its  drop  without 
further  attention. 

One  of  these  seismoscopes  was  thus  connected 
with  a  chronograph  in  the  basement  of  one  of  the 
buildings  Ijelonging  to  the  Emigrant's  hospital  on 
Wanl's  Island.  No  better  point  could  have  been 
found,  as  it  was  in  full  view  of  and  almost  the 
nearest  point  on  land  to  Flood  Rock.  The  writer 
must  express  his  indebtedness  to  Dr.  Marple,  the 
physician  in  charge,  and  to  others  connecte<l  witli 
the  hosi>ital,  for  the  generous  manner  in  which  all 
facilities  at  liand  were  placed  at  his  disposal  in  the 
arrangement  of  this  station.     A  mercury  observa- 
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it  sjTJonjrmouft  witli  deodtirization.  From  our 
point  of  view  the  deetTUftion  of  sulphuretted  hydro- 
gen, or  of  aiiunonia,  in  a  privy  vault  is  no  wore 
disinfection  tlian  Ls  the  clieiuictil  decomixjsition  of 
these  gases  in  a  laboratory  exjieritnent.  But  when 
we  destroy  the  infecting  f)ower  of  vaccine  virua. 
or  of  the  blood  of  an  animal  dead  of  antlirax,  we 
disinfect  this  material  no  matter  where  it  may  be. 
"There  can  lie  no  fiartial  ilisinfection  of  such 
material ;  eitlier  its  infecting  power  is  destroyed  or 
it  is  not.  In  the  latter  case  there  is  failure  to  dis- 
infect. Ncir  can  there  be  disinfection  in  the 
absence  of  infectious  materijU  "  (Preliminary  report 
of  committee  on  disinfectants  of  the  American 
pubUc  healtli  association). 

Using  the  term  tlien,  in  tliis  restricted  and 
scientific  sense,  what  tests  liave  we  of  disin- 
fection, and  wliat  are  the  best  disinfectants?  The 
evidence  of  disinfection  must  evidently  be  based 
upon  experiments  which  show  tijat  the  infectious 
material  has  lost  its  specific  infecting  power. 
Such  evidence  we  obtain  from  tliree  sources :  (a) 
practical  experience  in  the  use  of  disinfectants ; 
(6)  inoculation  exjMjriuients  u]Kin  susceptible  ani- 
mals :  (c)  biological  experiments  ufHsn  jjathogenic 
micro-organisms — the  test  lieing  failure  to  multi- 
ply in  a  suitable  cultiire-metliura  after  exposure  to 
the  disinfi-cting  agent  in  a  given  proportion  for  a 
given  time. 

Until  guide<l  by  exact  data  obtained  in  the  labo- 
ratorj-  the  progress  of  our  knowledge  relating  to 
disinfection  was  slow  and  uncertain.  While  agents 
now  recognized  as  efficient  were  frequently  re- 
sorted to  in  the  pre-scientific  period,  they  were 
often  used  by  the  sanitary  authorities  of  the  day 
in  amounts  entirely  inadequate  for  the  accomplish- 
ment of  the  obje<rt  in  view  :  and  for  the  %'ulgar  a 
disinfectant  was  a  charm  which  was  supposed  to 
exorcise  the  disease-prixlucing  agent  in  some  mj-s- 
teriouH  way.  We  must  accord  a  certain  value  to 
the  ex]>eiTments  of  sanitarians  in  tlieir  efforts  to 

trict    the     extension     of     infectious    diseases. 

hough  the  evidence  of  successful  disinfection 
offenil  by  •  practical'  men  will  not  always  stand 
scientific  criticism.  When  a  house  in  which  a  case 
of  mnall-pt^ix  luis  occurred  is  fumigated  with  sul- 
phurous acid  gns,  and  this  fumigation  is  followcyl 
by  a  thorough  cleiming  up,  n  liliernl  (ii>i)lication  of 
whilewnsh.  anil  vaccination  of  everyone  in  the 
vicinity,  it  must  alwuys  remain  n  matter  of  doubl 
whether  the  small-jKix  infection  was.  or  was  not, 
<le6troye<l  by  the  fumigation.  In  eijieriments  made 
in  pr.ictice — either  clinical  or  sanitar}' — we  have 
rarely  any  comi>arative  test,  and  an  undue  value  is 
often  accorde<l  to  negative  evidence.  Lalx)rntory 
experiments  are,  therefore,  essential  as  a  check  u|X)u 
'experience/  and  aa  a  guide  for  successful  practice. 


JIany  experiments  have  been  made  directly  upon 
infectious  nuiterial.  without  reference  to  the  exact 
nature  of  the  infectious  agent  present  in  tliis  mate- 
rial—the test  of  disinfection  being  failure  to  infect 
susceptible  animals  after  treatment  with  tlie  disin- 
fecting agent.  Of  this  nature  were  tlie  experi- 
ments of  Davaine  ujion  the  blood  of  animals  dead 
with  antlirax,  or  with  infectious  septicaemia ;  of 
Baxter  and  of  Vallin  upon  the  virus  of  glanders  ; 
of  the  writer  upon  septicaemic  blood ;  and  of 
numerous  observere  ujxjn  vaccine  virus.  The  ex- 
|>eriments  ujxm  dried  vaccine — upon  ivorj-  j)oint8 
— are  among  the  most  satisfactory  of  these ;  for 
the  inference  seems  to  becjuitt'  safe,  that  whatever 
will  destroy  the  specific  infec-ting  jxiwer  of  this 
naaterial  will  also  destroy  the  small-pox  virus. 
Tlie  writer's  ex|M'riments  (18S0)  show  very  con- 
clusively that  clilorine  and  suli)hurouB  acid  gas  are 
agents  which  may  be  relied  Ufwn  for  the  dratruc- 
tion  of  the  infecting  power  of  this  material— due 
regard  being  jmid  to  the  necessary  conditions 
relating  to  quantity  and  time  of  exposure. 

Since  it  has  been  demonstrate*!  that  the  infect- 
ing jiower  of  certain  kind.s  of  infectious  material 
is  due  to  the  presence  of  micro-organisms,  mmaer- 
ous  exix?riments  have  been  made  to  determine  the 
exact  germicide  power  of  a  vai-iety  of  chemical 
agents,  as  tested  by  these  demonstrattMl  disease- 
germs,  imd  by  non-puthogenic  organisms  belong- 
ing to  the  same  clsiss.  Th(«e  exiieriments  show 
that,  wliile  the  resisting  power  of  organisms  of 
this  class  differs  witliin  certain  limits,  in  the 
absence  of  spores,  a  germicide  for  one  of  these 
organisms  is  a  germicide  for  all.  Tliere  is  a  wide 
difference,  however,  between  the  resisting  ixiwer 
of  spores,  and  that  of  bacteria  in  active  gruwtli. 
The  growing  pUint— micnx'occus,  baciUua,  or  spir- 
illum— is  quickly  destroyed  by  a  temf>crature  of 
from  15(»°  to  UK)'  F.,  while  the  siwre  resists  a  tailing 
temperature  for  several  hours.  Cartolic  acid  i^y, 
sol.),  sulphate  of  copi>er  (!■?  sol.),  and  various  other 
agents  which  are  efficient  for  the  destruction  of 
active  liacteria,  fail  in  coii<,-entrate<l  Nolution  to 
kill  sjxjres.  Tlie  experimental  evidence  on  record 
indicates  tliat  the  follov\-ing  named  disinfectants 
are  the  most  generally  useful,  from  a  practical 
point  of  view  ;  — 

Moixt  heat.  A  boiling  temperature  quickly 
destroys  all  known  ])athogenic  organisms  in  the 
aljsence  of  spores.  A  temix-ratiu-e  of  230°  Fnhr. — 
steam  under  pressure — maintained  for  ten  minutes, 
will  destroy  sjiores. 

Chlorifle  of  Hnie.  A  four  per  cent  solution 
quickly  destroys  all  micro-organisms,  including 
Hjxires.  Labnrraque's  solution  (liquor  sodae 
chlorinatae)  is  efjually  efficient  when  of  corres- 
ponding strengtii. 


r■^u'^■,•■f.     r        .-  M*    *  i  Tdaiur  WKB  'x  'SIk  itdiB*  1&.  ■»  -But  n^rn 

■  •""■     -■«"    .'■-~a.r  -g  «-j>ji>!t     n  11^  ir-QKruiK.  lua.  s  *■-«     anic  i*   g**-*. 

**•          ■*^r..  ^-    1.^  -f>"r>»    r   iM'iilL  vusi  raonaoii'.s.     Sat 

■  -^    J--    iW .-  -::  I'-n-:  .    a  «  -:•  H  1  r  I  «ufii-:iaE  ttauais. 
'--?"      ■    !.'-•-»  ■■'■     v«ir-  !;i«»  ii;x   ir  TUf  t^'i  ~iji: 

.  •»•■.-•    jr."    -.,-..-_  r    ^  T»U#-i   iiv-"!  i  r  iij»  tt^  £3B-:a>aa   in-   t 

.-.-..-r.    ••::.      ..  i-rr.    '■•"    «■-.  .      t  -»••   ^c  •«!«  Enr.nft.      Tii-    ir.n»Tra-»B-    -r    ijr-    axi.^  ■*•  i 

'■■.-..'    -.a.:     •»  .w   .  .•-  ruicTi-^rruw  ■:<  rautic:  <sl  '•%!  u.  lsh    -i.  iSiL  man  ixuii^  'r-iv   ^^'^  -•""' 

-r  -•         •  rr..'  >       :    t  ■fii-jr^  n  iir-  vr-v-jTu  n.  if  lamr  "a»-  amt-  ^S— r  ▼"il   u-tmM  jm    •»    t3»«ib-" 

•^    ,»-    i'r    . .»   :^    V- n— ^— V  •:     r    su^:r.— cnn.-  -=■?  "Ui-"*  'rat:,  iir-—   uitb-  ■Cr'^  ■■rjl   *—  ar  sj 

.-  -     •  ;:..  .'i    •«•.-:—      . .»  -a  rr-ri.    :<»-  8.  T~-  ys  3-  '•"il   inn»ar   te-  »   i^^-ni*.   jr.r     i-=iaI3£.  * 

.^:-..-^-^r.r     r.i   i   r-ii.":,-"   r-:.»— ;   j»":   :  r  in»  tifr-  H"*  li»-  Sir's    r   i;*  n^^Si  .^"      r    _a-      rr-*s»« 

•-.-•^  .  •    f  f...-j»    ^  ■«_?-..  T  !*">    ■»        i"  *  :m:»\r-  iair»    ui:;    r  us  this— ^inisL  i     "^   ■oaa'S"   ~^^*'^-' 

-   .»—  .-..^r.    fc.  ■»    t.-ii    t«    '•-■•-■——-  '   -,/  "T-.-^    ar  iriizir  ■):i>-  ■=!::"."-■'  ~         «ii~  *!£  r"  i^r-  Tsi^as 

:. .'        •  —  —:^..— -»!.»'       '  r  vnui>.   »"ii:  T-f;-r--3i'»  •jan'i-frv  n  ■ar  ;•    «  >  'zir  _;^     's  Tir'   »»'!~i.  — «. 

»5  .*    *«—;,.  ."j^      ;.^    T't^ti-r    i    T-f.-rr--'.    ~    lit  »-in*i::i       *  -  ar-  irr-  — t-  cii-— v   ■;     t:=.    ix:^ 

if.  .          -.^    ...•.-— .-aj.    i'--.:/'    .-^n:   i><>r  •  jiran.  pr-tea.   .:i=i.     --urx   tiu    :=--.*^t:  v^— v    ^-tt-- " 


1  ■'^  r  iiaTT*  T-j.    ji  zi^-^T-  ■ 


cai —  lit  ss  •?  =::= 

-    f.Kmm^.   •.    •    ..^   T.:  ^       J-..   =,s»iz   TT,  -ae       BW.-aii.r-    ■■■.■^ 

,»-  .- .-     !    ...    .-:.*»-     .»*     ---••-«    .  r  -yii  ■«■  n. 

•--   -.■'•--   ^r sr-r  -  »-r::    ;>■   «r«:na-  ^nrnii*      _   _     rta- i   iir 


X   US' 
-       iillt      ^^'^  "     


•■■■-    -   •    "-^-^      "^'     "*         BKBI  1*  *--  •  1   i:?-   JT  3lc= 


fiiii-    oSiX.  Ilr^h, 


BBKK  16,  1885  ] 


SCIENCE. 


331 


ivised  tlie  boy  to  almndon  the  thought  of  a  com- 

Tmercial  life,  towivnl  which  he  had  been  pointed. 

and  in  place  tliereof,  to  prepare  for  tJie  nietlical 

Iprofeasiiin.  Two  years  were  next  spent  in  Zurich; 
and  at  the  age  of  nineteen  Agaiisiz  was  enrolled  at 
Heidelberg.  Seyeral  letters  ]>ertaining  to  tliis 
perioil  are  given.  Here  it  was  that  by  tlie  intro- 
duction of  Tiedemann,  he  became  acquainted  with 
one  of  the  most  valued  friends  of  his  whole  life, 
Alexander  Braun,  nfterwanl  direc-tor  of  tlie 
botanical  giirdens  in  Berlui.  "  I3r;iun  leanie<l 
zoology  from  Agnsi^iz.  otul  he  in  his  tuni  learned 
botjuiy  from  Braun  : "  and  so  it  came  to  pass  that 
tlirough  life  "  Braun  knew  more  of  zoology  than 
most  botanists,  and  Agassiz  combined  an  extensive 
knowledge  of  l)otany  with  that  of  the  animal 
kingdom."  Karl  Sclumi>er  wa.t  another  friend  of 
this  period.    Leuckart  and  BischolT  were  his  favor- 

Iite  teachers,  but  Tiedemann.  Braun,  and  Nflgeli 
were  also  valued  instructors.  We  do  not  recall  in 
biographical  literature  a  more  interesting  account 
of  the  development  of  a  iiaturullst's  youth  than  is 
given  ill  this  opening  chapter.  Every  teacher  of 
boys  ought  to  read  it,  for  it  illustrates  the  mipor- 
tance  of  discovering  the  l)ent  of  a  young  mind, 
and  of  affording  it  tlie  re<(uisite  oprwrtunities. 
A  far  more  stimulating  life  tlion  that  at  Heidel- 
berg awaited  Agassiz,  Braun,  and  Scliimijer  in 
Munich,  where  DoUinger.  Miutius.  Schelling.  and 

■  Oken,  were  among  their  eminent  teachers.  For  this 
period  Mrs.  Agassiz  has  brought  together  the  let- 
ters interduinged  between  the  student  and  his 
circle  at  home.  Nothing  could  be  better  than  the 
glimpses  which  they  afford  of  the  university  in- 
fluences MUTounding  a  youtli  of  twenty-one,  in 
vacation  and  in  term-time.  •  The  little  academy  ' 
which  was  constituted  by  Agassiz  and  his  com- 
rmles,  has  l:)ecouie  historical.  But  more  interest- 
ing than  anything  else  in  tliis  part  of  the  memoir 
is  tlie  draft  of  a  letter  from  Agassiz  to  Cuvier, 
which  has  been  preserx-ed.  although  nolK)dy  can 
now  tell  wlietluT  it  was  actually  sent  to  the  eminent 

■  man  in  Paris,  whom  Agns.siz  wished  to  consult 
with  reference  to  his  future  career.  He  tells  what 
he  has  done  and  wliat  he  wishes  to  do,  and  he 
brings  his  confession  to  a  close  in  these  words : — 
"  I  seem  to  myself  made  to  be  a  travelling  natu- 
ralist. I  only  need  to  regulate  the  impetuosity 
which  carries  me  away.  1  l>eg  you  then  to  l)e  my 
guide."  If  Cu\'ier  did  not  receive  this  letter,  he 
did  receive  the  work  on  Brazilian  iislies  de<licate<l 
to  him  l>y  Mortitis  and  Agiussiz.  and  his  acknowl- 
edgment is  presc'rvt-d  and  printe<l.  Tlie  story  of 
Agassiz's  youth  is  brought  to  a  close  by  an  auto- 
biogrnphical  skett'h  which  he  once  dictate*!,  and 
which  forms  n  sort  of  summary  of  his  intellectu- 
al life  up  to  this  date." 


I 
I 


The  next  chapter  tells  of  his  acttjal  acquaintance 
with  Cuvier  and  his  prosecution  of  the  sttidy  of 
naturid  history  in  Paris  mider  great  jjecuniary 
limitations  and  anxieties.  Here  we  read  the  ro- 
mance of  education.  One  day  Cuvier  asked 
Agassiz  to  do  something,  saying,  "  you  are  young ; 
you  Jiave  time  emioigh  for  it;  and  1  have  none 
to  sjjare."  This  task  proved  a  legacy.  They 
worked  together  till  eleven  o'clock,  when  tliey 
paused  for  hreakf.ist ;  and  then  resumed  their 
occupations  until  dinner-time,  when  Agassiz  ex- 
cused himself.  Cuvier  told  hitu  that  he  was  quite 
right  not  to  neglect  his  regular  hours  for  meals, 
and  commende<l  his  devotion  to  study,  but  he 
adde«l,  '  Be  careful  and  remember  that  icork  kilh.' 
"  They  were  the  last  words  Agassiz  heard  from  hia 
lieloved  teacher.  The  next  day,  as  CuWer  was  go- 
ing up  to  the  tribune  in  the  Cliamber  of  depu- 
ties, he  fell,  was  taken  up  panilyze<l  and  carried 
home.     Ag^siz  never  saw  liim  again." 

With  Humboldt,  as  well  as  with  Cuvier.  Agassiz 
became  acijuainted  in  Paris,  and  was  greatly  en- 
couraged by  his  friendliness.  Offers  were  made 
to  Agassiz  to  remain  in  Paris,  but  Humboldt  ad- 
vised him  to  accept  a  profeseorsliip  in  NeufchfiteL 
Tliis  he  did  in  1882,  when  he  was  twenty-flve  years 
old,  and  then  his  independent  life  began.  Teach- 
ing became  "  a  passion  with  him,  and  his  power 
over  his  pupils  might  be  mea8ure<i  by  his  own  en- 
thusiasm." ' '  From  the  beginning  his  success  as  an 
instructor  was  muloiibted."  *'  Tlie  little  town  sud- 
denly became  a  centre  of  scientilic  activity,"  ond 
the  yoimg  professor's  name  was  so  favorably 
known  that  he  was  soon  called  to  n  chair  in  Hei- 
delberg, which  he  could  not  make  up  his  mind  to 
accept.  In  1833,  he  married  Cecile,  the  sister  of 
Alexander  Braun. 

During  the  ten  years  following  (1833-1848) 
Agassiz  was  engaged  ujwn  the  great  work  of  his 
early  life,  the  •  Researches  on  fossil  fishes.'  Offers 
of  coopenition  came  to  him  from  noted  investiga- 
tors, and  he  was  known  in  all  the  museums  of 
Europe  as  an  indefatigable  worker  and  collector. 
The  first  American  8ul>scriptions  to  his  great  work 
were  received  through  Benjamin  .Sillimim ;  in 
Germany,  Humboldt  continued  to  be  his  adviser 
and  friend ;  the  Wollaston  medal  was  awarded 
lum  in  London.  In  1830,  'a  new  and  brilliant 
chapter  of  his  life  was  o{)ene<l,' — the  reeoarchect 
uiion  glacial  action, — and  he  presently  startled  tbe 
Helvetic  association  "  by  tlie  presentation  of  n 
glacial  theory  in  which  the  local  erratic  phenome- 
na of  the  Swiss  valleys  assumed  a  cosmic  sig- 
nificance." 

Agassiz  was  now  driving  all  his  steeds  abreast : 
begidee  his  professorial  duties  he  was  printing  his 
*  Fossil  fishes,'  his  '  Fresh  water  fishes,'  and  his 
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inTestigations  on  foeail  echinoderms  and  mollusks, 
— all  requiring  the  most  careful  illustrations.  His 
researches  upon  glaciers  also  occupied  a  great  deal 
of  his  thought  and  time  between  1830  and  1H40. 
Desor  coo()erated  with  him,  and  so  did  Arnold 
Guyot,  the  acquaintance  of  his  boyhood,  the  col- 
league of  his  middle  life,  and  the  friend  uf  hia  ad- 
vancing years.  In  the  winter  of  IWO  the  •  Etudes 
BUT  les  glaciers'  were  prepared  for  publication. 
The  memoir  introduces  the  fascinating  story  of  the 
'  Hotel  des  Neuchfltelois,'  and  the  obBcr\'atiflns  of 
Agassiz,  Guyot,  Desor,  Vogt.  Pourtiles,  Xii-olet, 
Coulon  and  others,  and  it  closes  with  an  account 
of  tlie  ascent  of  the  Jungfrau,  by  Agassiz,  with  his 
fire  friends  and  six  guides. 

About  tlie  year  1843,  the  thoughts  of  Agassiz 
turned  toward  the  United  States  as  a  region  to  be 
studied.  Charles  Bonaparte.  I*rince  of  Canino, 
was  expecting  to  make  the  journey  and  desire<l 
to  scciu«  his  company ;  but  the  plan  fell  througli, 
and  in  the  following  spring  Agassiz  raised  this 
significant  question  ;  "Do  you  think  any  position 
would  be  open  to  me  in  the  Ignited  States  where  I 
might  earn  enough  to  enable  me  to  continue  the 
publication  of  my  unhappy  books,  which  never 
pay  their  way  because  they  do  not  meet  the  wants 
of  the  world?"  Two  years  later  the  king  of 
Prussia  granted  him  lO.UOO  francs  for  his  journey. 
He  sailed  for  America  in  September,  1840.  Little 
did  he  or  his  friends  supixjse  that  he  was  to  make 
a  permanent  home  in  America.  "  So  closed  tliis 
period  of  Agossiz's  Ufe.  Tlie  next  was  to  open  in 
new  scenes  and  under  wholly  different  condi- 
tions," to  wliich  the  second  volume  introduces 
us. 

We  have  purjxisely  devoted  the  most  of  our 
space  to  tlie  European  portion  of  this  memoir, 
because  the  later  years  of  Agassiz's  life  are  so  fa- 
miliar to  American  readers.  We  now  turn  to  the 
second  volume,  which  exhibits  the  same  e<litorial 
tact,  the  same  skilful  selection  and  presentatirai 
of  materials,  as  the  first,  and  doubtless  to  many 
readers  it  will  be  more  entertaining. 

Agassiz  first  came  before  the  public  in  tliis 
country  when  he  delivered  a  course  of  lectures  at 
the  Lowell  institute.  The  memoir  gives  a  long 
letter  which  he  addressed  to  his  mother  in  Decem- 
ber, conveying  his  impressions  of  Ainerii-an 
science  and  American  scientific  men,  and  particu- 
larly his  observations  on  a  journey  from  Boston 
to  Washington.  Silliman,  Dana,  Shejiard.  (iray, 
Redfield,  Torrey,  Morton,  Lea,  llaldeman, 
Bache,  Bailey,  Baird,  LeConte,  are  among 
the  familiar  names  of  those  whom  he  met  in 
travel.  Another  familiar  letter  to  Milne- 
Edwards  gives  his  impressions  of  other  men 
and  other  phases  of  scientific  activity.    To  Elie  de 


Beaumont  he  writes  of  the  glacial  drift  iaVt 
England,  a  problem  which,  always  arrested  dtr- 
tention  of  his  practised  eye.  To  oceanic  sa&n 
he  was  introduced  by  the  opportunities  afffufe 
him  on  tlie  steamer  Bibb,  of  the  U.  S.  cnut  ssrir;. 
through  the  enlightened  invitation  of  Dr.  fikk 
and  Captain  Davis.  •'  Here."'  says  the  biogniie 
"  was  another  determining  motive  f or  hi<  jv 
in  tliis  country.  Under  no  other  govenisKi. 
perlm]».  could  he  liave  liad  opportunities  » t 
valuable  to  a  naturalist." 

Tlie  ]>olitical  revolution  of  1848.  which  lekiiK 
Neuf cliAtel  from  the  sovereignty  of  Prussia,  rriaei 
Agassiz  from  the  service  of  the  King  of  Fnii>iL 
and  made  liim  free  to  accept  the  orertonsoti 
professorship  in  the  Lawrence  scientific  itcbA  'i 
Harvanl  college,  then  about  to  be  estatiliM 
where  he  was  guaranteed  a  salary  of  fi&te 
hundred  dollars,  until  the  fees  of  the  stoka 
should  be  worth  twice  that,  a  period  *  whirh  npa 
came.'  Tlie  memoir  gives  a  delightful  pictnnt: 
the  society  of  Cambridge  in  those  days,  aix]  c<ii> 
household  arrangements,  over  which  an  old  $» 
friend,  ■  Papa  Christinat,'  presided.  Then  b^ 
'  in  an  old  wooden  shanty  set  on  piles.'  *t»-j 
miglit  liave  served  as  a  bathing  or  boatkict 
tliat  museum  which  has  grown  by  the  mki 
labors  and  the  devotion  of  father  andiMi.K> 
the  great  Museum  of  comparative  zoology  'mC» 
bridge.  His  second  nuirriage  took  place  in  >> 
and  from  tliat  time  on  Agassiz  was  idesttf- 
with  the  United  States.  No  offers.  bcw»w 
tempting,  could  induce  him  to  give  up  the  Hi:- 
ful  circle  to  which  he  was  bound  in  Caminl; 
and  Boston. 

His  scientific  journeys  to  Florida,  to  taieior 
rior,  to  Brazil,  and  finally  around  Cape  HornAH'i 
ifomia,  are  so  well  known  to  naturalists  tloi'' 
only  allude  to  them.  His  participation  in  sciecc 
assemblies;  his  interest  in  Bcience-tearhm; 
common  schools :  his  power  in  deveki{va$;  '^ 
school  of  naturalists  now  leading  in  h>  b(' 
branches  of  science  throughout  this  countrr:  b 
attractiveness  as  a  public  lecturer ;  his  magn^ 
as  a  collector ;  his  wonderful  beginning  ^  ^ 
■Contributions  to  natural  history:'  his  lleiI^ 
friendship;  his  devotion  to  his  adopted  land :> 
desire  to  contribute  in  every  way  to  tbejxvi! 
tlie  public ;— all  these  characteristics  are  so  (n* 
in  the  recollection  of  Americans  that  tber « 
turn  with  great  delight  to  the  pages  is  ^ 
the  details  are  beautifolly  brought  out 

Tliese  volumes  deserve  to  be  read  by  all  ^* 
interested  in  the  development  of  a  nott'^ 
com])leted  life,  which  was   marked,  M  tkt 
grapher  says,  by  rare  cohegtence  and  ^ 
aim. 
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ASTRONOMICAL  NOTES. 

An  imiKirtant  series  of  ol)8er\'ationB  ujxjn  terres- 
trial refrac-tion  is  reviewed  in  the  Bulletin  astro- 
nomiqtw  for  August.  They  were  made  at  Pul- 
kowa  u])on  three  si;(nals  in  the  plain  below,  whose 
distincis  were  about  12,  3,  and  2 km,,  with  zenith- 
di-stancea  of  about  90=  17,  90  36,  and  91  5. 
They  are  verj"  completely  discussed  as  regards 
teuiixTature.  steadiness  of  imnp's.  clear  and  cloudy 
sky,  hrnu--angle  of  sim,  etc.  :  but  the  most  re- 
markable feature  is  the  persistent  negative  refrac- 
tion for  the  nearest  station,  under  all  circum- 
stances, the  same  for  the  middle  station  at 
tejuperatures  much  above  the  freezing  point,  and 
the  wide  departure  of  all  the  observe*!  refractions 
from  those  given  by  standard  formula?.  Tlie  cer- 
tain indication  of  a  maxinmm  density  of  the  air  at 
some  distance  alxrve  the  ground  (due  (irobably  to 
rapid  fall  of  tenii)eratiu-e  in  rising  from  the  latter) 
deserves  further  investigation  at  the  hands  of 
geodesisLs,  and  astronomers  as  well,  for  the  latter 
cannot  he  assured  that  their  olwervntions,  espe- 
cially at  ctmsiderable  zenith-distances,  may  not 
he  nffwted  by  such  abnormal  density  of  strata 
immediati'ly  overhead. 

Tlie  oliservation  of  the  spectrum  of  the  new  star 
in  the  nebula  in  Andromeda— a  matter  of  the 
greatest  imix)rtance — seems  to  present  considerable 
difficulties.  By  many  observers  tlie  siiectrum  lias 
been  pronounced  continuous.  Dr.  liuggins,  how- 
ever, otwerving  on  September  9,  feels  confident  of 
from  tliree  to  tive  bright  lines  between  D  and  b. 
Dr.  Vogel  notes  that  the  intensity  of  the  colors  is 
somewhat  different  from  ordinary  star  spectra,  and 
he  suspects  a  dark  band  on  the  bonier  of  the  yel- 
low and  green,  and  a  second  in  the  blue  lietween 
F  and  G.  Dr.  von  Konkoly  of  the  O'Ciyalla  obser- 
vnUiry,  considers  the  sfiectnim  as  ttelonging  to 
Ty])e  111.  b.  He  fi:iund  in  the  retl,  yellow,  green 
and  blue  what  seemed  to  be  briglit  bands  on  a 
dark  ground.  If  this  susjiicion  ia  confirmed, 
these  broad,  bright  baniis  would  correspond  to  the 
hydrogen  lines  C  and  F,  and  to  the  line  1\  and 

I  they  would  also  indicate  a  verj'  great  pressure. 
A   telegram   from   the   Harvanl   college  olwer- 
■N-atory   annoim««  the  disi'overy    by  Hulisa  of  a 
18th  mag.  asttToid,  which  may  iierhajjslie  Eudora, 
whicli  has  not  lieen  ohsen-eil  since  its  discoverj-- 
opiMKtition  in  ISW.     If  it  turns  out  to  lie  a  new 
one  its  number  will  )x>  'i">l.     It  fef-ms  tliat  Palisa 
discovered  S-W   while   bunting   fur  Rlii"|o|jo    160, 
•which  hn.s  only  IxK^n  obBer\etl  at  two  npiHwitions, 
■though  the  ])resent  is  the  sixth  since  its  discovery. 
If  the  Vienna  27-inch  refractor  is  to  l)e  given  up 
•to^asteroid   discovery,  it    is  to  !)«•  hoped   that   it 
1  lie  the  search  for  old  miising  numbers  rather 


I 


than  new  and  faint  bodies,  wliicli,  though  easy 
objei'ts  in  a  27-inch,  would  he  beyond  the  reach 
of  any  but  a  few  of  the  largest  instrumenta,  and 
they  are  generally  devoted  to  more  important 
work. 

Tlie  late  dLscassion  as  to  the  identity  of  Biela^s 
and  Denning's  comets  ((Jbserrntory,  188.5.  pp.  2,"i7 
and  806),  in  which  it  is  8uppoBe<l  that  violent  i)er- 
turbation  by  the  earth  threw  Biela  into  the  orbit 
of  Denning  at  the  time  of  the  great  meteor- 
shower  of  1872,  November  27,  would  seem  to  be 
disposed  of  in  the  American  journal  of  .icience 
(xxjc.,  322).  where  it  is  showTi  that,  in  such  case, 
the  radiant-point  of  Biela  must  have  been  swung 
round  alxnit  12."»°  or  180  .  which  would  call  for  an 
approach  to  the  earth's  centre  nearer  tlian  4,IKX) 
miles.  On  the  hypothesis  of  identity,  then,  the 
comet  must  liave  gone  through  the  earth  some- 
where. 

NOTES  AND  NEWS. 
The  third  international  geological  congrees 
held  in  Berlin  at  the  close  of  last  month  had  an 
attendance  of  239  memliers,  of  which  tliree-fiftlis 
came  from  Germany.  Tlie  next  largest  niuulHT  (18) 
came  from  Italy,  and  tlie  United  .States  cimie,  vi-ith 
Belgium,  sixth  on  the  list — Canada  was  not  repre- 
sented. Among  those  present  from  the  United 
Slates  were  Professors  James  Hall,  Newberry, 
Brush,  H.  S.  WUlimns  and  Dr.  Persifer  Frazer. 

—  The  superintendent  of  the  geological  survey 
of  India  gives  an  accoimt  of  two  meteorites, 
which  are  the  first  that  have  been  exiuuinetl  imder 
the  recent  order  of  government  for  the  collection 
and  examination  of  these  objects.  One  fell  on 
Feb.  9.  1884,  at  Pirthallee,  in  tlie  Punjab :  the 
atone  was  rec-eive<l  in  three  pieces,  weighing  in  all 
11(W..'>  gniuuiies,  the  spxKJific  gravity  being  3.40; 
the  shai)e  was  roughly  cuboidal  with  roimded 
edges  and  indented  sides.  The  other  stone  fell  at 
Chandjxxir  last  April,  it  weiglied  1201.3  grammes, 
its  sfiei'itic  gravity  lieing  3.20,  its  shaiie  being 
rougidy  cuboidal  with  rounded  e<lge8. 

—  We  learn  from  the  London  Engineering 
that  a  short  time  ago  a  citizen  of  Boston,  while  on 
a  visit  to  England,  examined  the  map  which  ac- 
couii)anie<l  the  charter  of  the  original  Massachu- 
setts Bay  company,  which  formed  the  jrntent 
imdcr  which  English  settlements  were  origin- 
ally made,  an<l  was  surprised  tti  see  that  the 
eastern  boundary  was  defined  by  a  line  ilrawn 
from  Hull  at  the  southern  extremitj'  of  B<iston 
harljor  to  Naliant,  a  peninsula  on  the  north.  Now 
a  rocky  island  of  small  dimensions,  known  as 
Middle  Brewster,  lies  to  the  east  of  tliis  line,  and 
as  the  colony  of  Massachusetts  never  claimed  it  or 
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exercised  any  authority  over  it,  the  island  was  not 
included  in  tiie  revolution  of  1776.  Has  the  juris- 
diction of  Great  Britain  lapsed  in  course  of  years  ? 
and  if  it  has  not,  wliat  are  the  dozen  acres  of  rock 
worth?  At  present  it  is  occupied  by  a  few  fisher- 
men, and  also  contains  the  siunmer  residence  of  a 
Boston  attorney,  who  evidently  knows  the  value 
of  peace  and  quietness  as  well  as  that  of  nine 
points  of  the  law. 


LONDON  LETTER. 

The  health  of  the  president  of  the  Royal  society, 
Professor  Huxley,  is  a  matter  of  grave  anxiety  to 
his  numerous  personal  and  scientiflc  friends.  The 
prolonged  absence  from  work  in  the  winter  and 
early  spring  of  this  year  failed  to  restore  him  to 
anything  like  his  usual  vigor,  and  last  stunmer  he 
judged  it  prudent  to  resign  altogether  most  of  his 
public  appointments,  especially  those  in  connec- 
tion with  the  teaching  at  the  science  schools, 
South  Kensington.  Whether  he  will  retain  the 
presidency  of  the  Royal  society  is  as  yet  imde- 
cided.  As  the  official  representative  of  the 
society,  and  indeed  of  science  generally  on  all 
public  occasions,  the  social  claims  upon  him  at 
these  public  appearances  are  very  considerable. 
The  amount  of  personal  attention  that  has  to  be 
given  by  the  president  to  work  which  makes  no 
show  is  also  very  large,  and  more  than  one  past 
president  has  had  to  resign  the  office  on  this  ac- 
count. At  this  crisis,  therefore,  a  grave  respon- 
sibility is  cast  upon  the  council  and  officers.  It 
has  been  suggested  that  Professor  Huxley  should 
return  with  P^fessor  Marsh,  of  New  Haven  (who 
is  now  on  his  way  to  Berlin,  having  attended  the 
British  association  meeting),  and  should  remain 
with  him  for  a  year,  quietly  working  through  his 
wonderful  collection  of  dinosaurians.  The  in- 
terest of  this  to  I*rofessor  Hnxley  could  not  fail  to 
be  great,  as  his  forecast  about  twenty  years  ago 
of  the  probable  coiu^e  of  geological  discovery  with 
regard  to  this  great  group  has  always  been  re- 
garded as  one  of  the  most  sagacious  divinations  of 
modem  times. 

Next  to  the  president  of  the  Royal  society,  the 
president  of  the  British  association  for  the  ad- 
vancement of  science  occupies  the  representative 
position  above  referred  to.  In  this  case,  however, 
the  personnel  is  changed  every  year.  The  ap- 
pointment of  Sir  William  Dawson,  principal  of 
McGill  college,  Montreal,  to  this  distinguished 
position  for  the  year  1886-87  (September  to  Sep- 
tember) is  a  graceful  recognition  of  the  part  which 
he  took  in  promoting  the  most  successful  visit  of 
the  association  to  that  city  last  year.  He  will 
succeed  Sir  Lyon  Playfalr,  whose  life-long  labon 


on  behalf  of  the  higher  scientific  education  found 
a  natural  expression  in  his  recent  presidential  ad- 
dress at  the  Aberdeen  meeting.  One  of  the  most 
remarkable  features  of  this  was  the  evidence  it 
gave  of  the  extent  and  variety  of  its  author's 
reading,  no  less  than  sixty  references  being  made 
in  it  to  various  books.  Advocating  as  he  did  a 
greatly-increased  expenditure  on  education  in 
pure  science,  his  address  has  been  sharply  criti- 
cised by  those  organs  of  the  so-called  '  practical 
men,'  to  whom  everything  that  savors  of  the  '  en- 
dowment of  research '  is  as  a  red  rag  to  a  bull. 

Next  month  will  be  a  time  of  great  political  ex- 
citement in  the  United  Kingdom,  in  consequence 
of  the  first  elections  of  members  of  parliament  by 
the  new  constituencies,  created  by  the  recent 
Reform  act,  the  total  number  of  votes  having 
been  increased  by  two  millions.  Signs  are  not 
wanting  that  science  will  be  much  more  largely 
represented  in  the  new  parliament  than  it  ever  has 
been  before.  Sir  J.  Lubbock  and  Sir  Lyon  Play- 
fair  have  hitherto  been  the  two  chief  men  to  whom 
the  house  has  looked  for  counsel  and  advice  in 
scientific  matters.  It  is  expected  that  the  distia- 
guished  chemist.  Sir  Henry  Roscoe,  will  be  re- 
turned for  one  division  of  Manchester,  and  that 
Professor  A.  W.  Rucker,  late  professor  of  physics 
in  the  Yorkshire  college,  will  be  returned  for  one 
division  of  Leeds.  Several  other  men  of  more  or 
less  scientific  reputation  are  mentioned  as  pos- 
sible candidates  in  connection  with  various  consti- 
tuencies. 

The  condition  in  which  the  river  Lea  has  been 
during  the  last  few  months  is  one  which  illustrates 
the  need  of  more  scientific  knowledge  on  the  part 
of  the  l^islature.  This  is  a  comparatively  small 
river  in  the  north-east  of  London,  from  the  upiier 
part  of  which  one  of  the  eight  water  companies 
which  supply  the  metropolis  with  water  is  per- 
mitted by  acts  of  parliament  to  pimip  daily  large 
volumes  of  water.  By  other  acts  of  parliament 
the  suburbs  of  London  (Tottenham,  etc.),  which 
in  course  of  time  grew  up  upon  its  banks,  were 
permitted  to  pour  their  sewage  into  it  at  a  point 
considerably  below  the  intake  of  the  water  com- 
pany. Of  late  years  the  enormous  growth  of  Lon- 
don has  practically  rendered  these  suburbs  a  part 
of  the  metropolis  itself.  The  neighborhood  is  a 
comparatively  ixwr  one,  and  the  river  and  its 
banks  used  to  be  one  of  the  most  important  recrea- 
tion grounds  in  that  district,  boating,  angling,  etc., 
being  freely  indulged  in.  In  consequence,  how- 
ever, of  the  diminution  of  the  flow  of  water  below 
the  company's  intake  and  the  increase  in  the  sew- 
age, both  of  which  are  authorized  by  act  of  parlia- 
ment, the  condition  of  this  part  of  the  river  durinj^ 
the  post  summer  can  only  be  likened,  with  justioa. 
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to  that  of  an  open  sewer.  Several  large  indigna- 
tion meetings  liave  been  lielil.  a«  well  as  deuion- 
strations  of  iinemployeti  boatmen,  etc.;  and  depu- 
tations liave  waited  upon  the  Home  secretary,  but 
all  to  no  piuTXJse  ;  this  high  official  practically  de- 
clared hinutelf  powerless  to  act,  in  consequence  of 
the  sanction  of  the  law  Iiaving  been  extende<l  to 
both  proceedings.  On  one  Sunday  during  the 
warm  weather,  when  the  condition  of  the  river 
became  practically  unbearable,  the  water  com- 
pany, yielding  to  strong  representations  made  to 
them  by  medical  men  and  others,  raise*]  its  sluices 
and  allowed  the  whole  volume  of  the  river  to  flow 
along  its  natural  course.  Tliis  produced  a  partiiU 
and  temiwrary  mitigation  of  the  evils  couiplaiiie<l 
of  at  a  considerable  loss  to  the  shareholders.  For- 
tunately the  summer  bent  hna  pas3e<l  without 
serious  outbreaks  of  ilhiess  in  the  neighborhiXKl, 
but  meantime  the  deadlix^k  continues,  and  appar- 
ently will  continue,  until  the  new  parliament 
reverses  one  or  other  of  the  decimons  of  its  prede- 
oeasors. 

The  condition  of  the  Thames  itself  is  an  illustra- 
tion on  a  large  scale  of  tlie  results  of  the  same 
legislative  action,  and  has  Ix-en  the  subject  of  in- 
vestigation recently  by  a  royal  commission.  The 
Metropolitjui  lioiinl  of  works  is  the  body  cliargeil 
with  dealing  with  the  sewage  of  Loudon  as  a 
whole.  At  jirescnt  tlie  sewage  of  London  Ls  dis- 
charged into  the  Thames  mainly  at  two  |x>ints 
•ome  miles  below  London  bridge,  one  on  the  north 
and  one  on  the  south  l>ank  of  the  river.  Tlie  latter 
station,  called  Crossness,  which  receives  all  the 
sewage  from  the  Surrey  side  of  London,  was 
visitixl  by  the  present  writer,  in  comi>any  with 
several  other  nieml^Ts  of  the  Society  of  chemical 
industry,  hurt  July  ;  the  object  of  the  visit  was  to 
see  the  measures  which  liml  lieen  taken  by  the 
board  for  the  purpose  of  diminishing  the  nuisance 
t  caused  by  the  sewage  diacluirge  at  this  ijoint.  For 
'  a  considerable  period  on  either  side  of  low-water 
the  sewage  can  be  pumped  direct  into  the  river, 
but  at  other  times  it  has  to  lie  pumped  into  huge 
covered  reservoirs,  which  are  idlowetl  to  empty 
themselves  at  \ov,-  tide.  The  ameliorating  meas- 
ures consisted  in  running  into  the  sewa^  during 
its  ducharge  a  solution  of  sodium  uanganate, 
mijce<l  with  a  quantity  of  sidphuric  acid  supposed 
bi  be  sufUcient  to  decomp<.>8e  the  sodium  salt, 
liberating  a  solution  of  manganic  acid.  The  sodiimi 
mangannte  w.is  manufactured  on  the  premises  by 
fusing  caustic  soihi  (of  which  there  was  a  large 
stock  on  the  gn)tmd)  with  black  oxide  of  m.in- 
ganese.  The  inolHciency  of  the  prootis  adopted, 
to  do  any  real  gtKxI,  as  well  as  its  gn.'at  cost,  was 
Botuewluit  freely  coniuiente<l  on  by  the  visitors,  as 
■well  as  the  crude  manner  in  which  all  oiierations 


were  carried  out.  Several  schemes  are  before  the 
public  for  de.aling  with  the  sewage  of  the  north 
bank  of  the  river,  sfime  of  wliich  involve  the  use 
of  Canvcy  Island,  a  large  low-lying  tract  of  land 
m  the  estuary  of  the  Thames,  where  probably 
sewage  irrigation  could  be  carried  out  on  a  very 
large  scale.  We  may  perhaps  recur  to  these  in 
future  letters. 

The  Society  of  chemical  industry,  before  re- 
ferred to,  has  just  sustainetl  a  severe  loss  in  the 
sudden  death  of  one  of  its  most  active  founders 
and  past  presidents,  Mr.  Walter  Weldon,  F.R.S. 
Wlierever  the  manufacture  of  soda  from  common 
salt  is  known.  Mr.  Weldon's  name  was  a  house- 
hold word.  Not  himself  a  manufacturer,  his  pro 
Uflc  bniin  devised  a  large  number  of  most  valuable 
improvements  in  various  details  of  ahnost  every 
branch  of  the  alkali  manufacture,  including 
bleaching-powder,  etc.  He  knew  almost  every 
alkali  works  in  Europe,  and  his  labors  abroad  re- 
ceived the  recognition  of  the  grand  cross  of  the 
Legion  of  honor.  His  addresses  to  the  society 
were  most  valuable  refninu'it  of  the  (Kjsition  and 
pn)spe<'ts  of  the  alkali  trade  at  the  time  at  wliich 
they  were  deUvered.  and  such  as  probably  no  other 
man  could  have  wTitten. 


LETTERS  TO  THE  EDITOR. 

•••  CuiTMp<«i<«rn/ji  or*  nguailftl  to  bt  at  brirf  an  inulble.     The 
wrlltrn  name  ij  in  ail  cata  rn/uirrd  <u  proof  of  ooodfaUh. 

Flood  Rock  explosion  obserred  at 
Princeton,  N.   J. 

Wk  had  arranged  to  observe  the  arrival  and  char- 
acter of  the  wave  by  reflection  of  images  in  mercury, 
and  precaution  was  token  to  stop  all  movement  of 
pedeatrianii  and  vehicles  within  .500  or  600  feet  of  the 
observatory.  At  eleven  o'clock  (standard  time),  Pro- 
fesiors  Rockwood.  McNeill  and  mvoelf,  were  at  our 
posla.  Between  11.05.2.5  and  lt.O'7.40  we.  all  thrse. 
obaerved,  accordantly,  a  series  of  four  slight  tremors 
which  blurred  the  reflected  imo^s  in  a  pronounced 
manner.  We  now  suppose  thoy  were  due  to  Irains 
on  the  railroad  three  mileti  away,  or  to  carriages  on 
the  main  street,  distant  more  than  1 ,000  feet ;  but 
at  the  time  we  had  no  douht  that  they  were  due  to 
the  explosion  ;  and  so,  at  11.10,  1  i>to|>f>ed  the  chrono- 
graph, and  took  off  the  vheets. 

Having  s  spare  half  hour  in  the  morning,  I  had 
ringed  up  a  very  rude,  but  fairly  delicate,  vertical 
■eiimoacope,  which  waa  connected  with  a  cylinder  of 
the  chronograph  so  as  to  make  an  automatic  record 
of  anything  vigorous  enough  to  affect  it :  hut  it  waa 
not  sensitive  enough  to  feel  tbe  tremors  above  men- 
tioned. While  I  stood  at  the  table  readinK  off  my 
sheet,  suddenly,  without  any  apparent  c«use,  the 
seismoscope  magnet  Iwgan  to  rattle.  I  immediately 
took  the  time  from  tbe  clock,  and,  all  corrections  ap- 
plied, it  gives  ll""  14™  41«  ±  1»  ,  eautem  standard 
time,  as  tbe  beginning  of  the  signal.  Mr.  McNeUl 
instantly  went  lo  his  instrument,  and  found  the  mer- 
onry  strongly  dinturbed  :  the  reflected  image  wo» 
invisiblr  at  first,  but  the  disturbance  ceased  in  alxiut 
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20  MCODds,  witb  a  serips  of  small  north  and  south 
oscillationii.  My  daughter,  who  was  sittioK  in  the 
Mcond  story  of  my  house,  at  the  same  time  (as 
proved  by  her  mantel  clock)  felt  the  floor  quiver,  and 
heard  the  windows  rattle.  Aii  the  explosion,  accord- 
infr  to  the  New  York  papers,  occurred  at  11.13  ± 
some  uncertain  number  of  seconds,  and  as  the  seis- 
moscope  registered  no  other  shock  between  ]  1 .00  and 
11.30,  when  traffic  was  resumed,  there  can  be  no 
doubt  that  we  caught  the  explosion  wave,  which  was 
nmch  more  vigorous  than  I  had  expected,  at  a  dis- 
tance of  fully  '"iO  mile.-i.  I  sxippose  we  did  not  get 
the  beginning  of  the  dUturbance,  which  prcluibly 
began  gently  and  rose  to  a  maximum  like  any  other 
earthquake. 

The  delay  of  13  minutes  at  New  York  was  very 
unfortunate,  and  caused  the  total  or  partial  loss  of 
many  valuable  observations.  One  cannot  suppose 
that  it  wa»  intentional  ;  but  it  put  all  other  observers 
at  a  great  disadvantage,  as  com|>ared  with  those  of 
the  eugiueer  corps,  who  received  a  telegraphic  signal 
from  the  firing  key.  The  officers  in  charge,  knowing 
of  the  elaburate  preparations  made  for  observations 
along  other  lines  than  the  two  occupied  by  their  own 
men,  oaght  to  have  taken  great  pains  to  prevent  it. 

C.  A.  YouNO. 
Princeton,  N.  J.,  Oct.  1!. 


False  report  of  the  fall  of  a  meteorite  in  western 

Pennsylvania. 

On  the  afternoon  of  Saturday,  September  36,  at  a 
little  after  four  o'clock,  loud  detonations  were  heard 
over  a  considerable  area  of  western  Pennsylvania,  and 
circumstantial  reports  were  subsequently  given  in  the 
press  of  the  fall  of  a  large  meteorite,  which  was  de- 
scribed OS  being  half  buried  in  the  ground  and  visited 
by  numbers  of  people.  Ou  examination,  these  latter  re- 
ports appeared  to  me  to  be  unfounded,  and  1  should 
have  given  the  matter  no  further  attention  but  for  the 
numerous  inquiries  which  are  being  addressed  to  this 
observatory  with  requests  for  specimens.  To  settle 
the  question,  1  sent  a  competent  observer,  Mr.  J.  E. 
Keeler,  to  the  scene  of  the  alleged  fall  near  the  West 
Virginia  boundary  in  Washington  county.  After  an 
investigation  on  the  spot,  he  finds  that  no  meteorite 
has  been  found.  A  meteorite  undoubtedly  passed 
over,  and  was  seen  by  Mr.  Buckston  and  others  to 
burst  in  a  southerly  direction  from  the  town  of  In- 
dependence. The  report,  according  to  Mr.  Buckston, 
was  heard  a  minute  or  more  after  the  explosion  waa 
seen,  and  from  this  and  the  apparent  height  at  which 
be  taw  the  meteor  burst,  Mr.  Keeler  infers  that  the 
actual  explosion  occurred  twelve  or  fifteen  miles  to 
the  southward,  when  the  meteor  was  still  two  or 
more  miles  above  the  earth.  In  spite  of  statements 
to  the  contrary,  no  fragments  are  as  yet  known  to 
be  found. 

S.  P.  Lakoley. 
Allegheny,  Oct.  7. 


Spectrum  of  the  great  nebula  in  Andromeda. 

A  week  or  two  since,  the  finding  of  bright  lines  in 
the  spectrum  of  the  great  nebula  in  Andromeda, 
found  place  in  your  columns.  Since  then  by  the  aid 
of  the  spectrum  of  s  Lyrte  and  ^  Cassiopeiae  certain 
results  have  be<*n  obtained. 

The  line  described  in  the  last  notice  as  crossing  the 


spectrum  is  H  fi.  and  is  due  to  the  brigbteoiDg  of  t 
aurora  as  a  whole. 

The  two  lines  described  as  appearing  as  brigtil 
knots  have  wave  lengths  5312.6  and  5.584.0.  Tbin 
a^^reeing  well  within  the  limits  of  error  with  IISO 
-f  30  and  1474  of  the  solar  corona,  lines  which  ut 
also  found  in  the  auroral  spectrum,  and  in  the  ipf- 
trum  of  a  solar  protulwrance  (Schellen.  2.138). 

In  spite  of  the  uncertainties  natural  U>  lb»  rimf- 
ration  and  identification,  the  resulting  sugL' 
a  similar  origin  for  the  light  of  the   new  ki 
without  considerable  interest.  U.  . 

Yale  college  observatory,  Oct.  5. 


Science  in  common  schools. 

Your  notes  on  teaching  science  to  children 
qualifying,  so   far   as  inference  is  concerned.    Tlu 
boy  of  nine  years  was  evidently  badly  managed,  Inl 
a  boy  of  nine  with  a  good  head  is  capable  nf  njm- 
prehending  physiology,  botany,  geology,  bifi  ■"-  i' 
properly  taught.     The  chief  diflirulty   witl  ' 
in  hand  was  that  his  information  led  to  a  ' 
of  intellect.      He  would  be  set  down  for  a  'aonrt 
boy.     Of  all   the   toit-l>ooks  for  the  young  th«  "** 
that  best  suits  me  is  Shaler's    'Geology   f' i 
ners.'    This  I  hove  ollowed  ray  nine-year-'  ■ 
during  the  past  summer.     He  has  talked  uhm  •»!" 
chapter  with  me,  and  we  have  discussed  msMUmat 
if  both  were  boys,  using  simple  words,  but  no  trick* 
of  illustration,  such  as  your  boy  seems  to  have  beeo 
indulged  with.     Occaainnally  he  has  been  excrriied 
in   an   attempt  to  tell  the  contents  of  a  few  p*!!^* 
where  these  together  make  one  picture.     lunncue 
has  he  verbally  memorized,  except  to  clearly 
bend  the  divifion  of  protozoa,  mollusks,  Oi' 
vertebrates,  and  that  of  orders,  species,  etc 
once  finished  a  chapter,  we  reviewed  it  !• 
new  points   and   illustrations.      This  Ixxjk  i 
his  story  book  ;  he   wLU  not   read  an  ordiii 
when  such  moterial  is  at  hand.     To  say  lie  f 
prebends  the  theories  advocated  by  Pr  •■ 
is  not  to  say  too  much.     As  he  is  {>,■■■• 
time  out  of  doors   or  working  with  Li.s  !•• 
been  easy  to  make  the  soil  and  the  stone?  ii  i 
illustrate  his  book.     Now,  it  any  one  will  v, 
good  a  biolog}',  the  nine-year  old  shall  hare  thai  o»i>.' 
then  botany  and  physiology.     I  am  suspiciau.s  of  pen- 
work  at  this  early  age.     It  is  o  precocious,  uniutsnl 
cramping  of  a  boy's  knowledge  into  formal  srtirtic 
shape.     It   involves   the    art  of  expression  ajid  t])> 
art  of  restraint,  or  a  skill  in  leaving  out  ««  wfil  u 
putting  in.     The  boy  would  best  be  left  to  talk  the 
subject  over  in  free  language. 

But  when  sholl  pen  work  begin  !     Later;  stabeot 
about  twelve  years  or  fourteen.     Then  let  the  M 
have  a  portfoUo  and  write  something  on  any  lopii-hf 
is  thinking  about  each   day    of    his    life, 
spoils  a  mind  so  quickly  as  com]>osing,  as  n  ' 
assists  if  wisely  managed.     I  should  df    '    ' 
that  the  first  efforts  of  composition  sb< 
dramatic  form.     Let  him  set  his  characi. . 
and  put  in  their  mouths  the  notions  be  ha»  ' 
For  instance,  Oaribaldi,  King  Victor,  Carnn 
Napoleon,   or  President  Cleveland    and    hi^ 
talking  over  the  Indian  question.     Cont^rmi^ 
history  being  his  regular  historical  study.  In-     •  'i  . 
ters  should  be  living  characters,  or  nmmlv    " 

The  composition  on  iron  ores  is,  howvvei,  a  niv>; 
excellent  specimen  of  descriptive  writing  for  •  vsry 
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yoang  pupil.  It  is,  I  take  it,  by  a  girl,  though  your 
article  says  a  boy.  Bat  is  there  much  real  value  in 
the  exercise  even  when  such  clearness  i«  attaind  ? 

I  uiake  it  a  conscientious  matter  from  the  first  to 
answer  all  child  questions  about  nature  in  a  truthful 
manner.  They  are  never  put  off  with  false  theories 
involving  supernatural  or  other  agencies.  For  in- 
stance, what  child  fails  by  three  to  five  years  of  age 
to  ask  how  do  the  stars  stay  up  there  i  How  easy  to 
put  him  off  with  some  farcical  or  miraculous  supposi- 
tion. On  the  contrary,  the  simplest  possible  attempt 
should  be  mode  to  give  him  the  real  explanation. 
Will  he  understand  it  1  If  not  entirely,  he  will  be  on 
the  right  road.  There  will  not  be  something  to  undo 
by  and   by.     Why  can   he  not  understand  attraction 

I  well  as  you  or  I  f  Only  he  must  have  it  explaine«l  by 
'nrhat  he  is  familiar  with. 

We  are  getting  on  the  right  track.  Science  fur- 
nishes studies  infused  with  romance.  No  novel  has 
the  fascination  for  young  people  of  a  well-told  geology 
or  biology.  E.  P.  Powell. 


The  care  of  pamphlets. 

Every  scientific  library,  public  or  private,  con- 
tains pamphlets  by  the  thousand,  and  nothing  i.s  more 
necessary  for  the  accommodation  of  those  who  use  it 
than  lome  available  system  of  binding  which  shall 
preserve  from  destruction  and  at  the  same  time  be 
accessory  to  a  convenient  system  of  dasiiification. 

Some  system  of  permanent  individual  bindings  is 
needed  which  shall  afford  1  .  permanent  protection  ; 
i".  the  possibility  of  a  perfect  classification,  and 
the  intercalation  of  new  material  from  day  to 
day  ;  3".  opportunity  for  perfect  labelling  and  cata- 
loguing ;  4".  the  greatest  convenience  to  the  reader. 
The  beat  endowed  public  libraries  can  perhaps  afford 
to  pay  a  bookbinder  to  put  separate  covers  on 
pamphlets,  and  it  is  the  practice  of  many  of  them 
thus  to  care  for  the  most  important.  The  cost  is, 
however,  very  considerable.  What  the  private  in- 
dividual needs  is  a  binding-case  mnch  more  inexpen- 
sive— one  in  which  he  can  himself  insert  his  pamphlets. 
Feeling  sure  that  it  was  possible  to  meet  this  need.  I 
undertook  an  investigation.  The  bookbinders,  with 
their  skilled  workmen  and  their  expensive  binder's 
board,  did  not  seem  to  be  in  a  position  to  supply  this 
demand.  I  found  upon  iDC|uiry  that  the  simplest 
form  of  binding- case  cost  from  twelve  to  fifteen 
cents.  I  next  turned  to  the  paper-box  manufac- 
turers, who  employ  unskilled  laborers,  and  who  use 
less  expensive  materials.  I  found  that  binders  for 
octavo  pamphlets,  when  ordered  in  considerable 
quantities,  could  be  made  for  $4.50  a  hundred,  and 
quarto  binders  for  #7.50  a  hundred.  These  binders 
are  made  with  side*  of  thick  paper-pulp  board,  which 
ia  not  likely  to  warp,  and  with  backs  of  binder's 
muslin,  ami  are  covered  with  binder's  paper.  They 
have  muslin  stubs,  u()on  which  the  pamphlets  may  be 
glued,  and  may  be  made  of  varying  thickness.  The 
most  useful  sizes  will  doubtless  be  one-eighth,  one- 
(^nsrter,  one-half,  three  quarters  and  one  inch.  The 
sixes  I  use  are,  octavo,  6  3-4x10  inches;  quarto,  lOxl'3 
inches.  The  octavo  covem  are  made  larger  than  the 
ordinary  octavo  page,  to  include  papers  in  imperial 
octavo  1  duodecimo  pamphlets  may  also  be  put  in 
these  covers,  for  the  sake  of  uniformity,  and  con- 
venience in  cUusification.  Each  binder  has  a  blank 
label  on  one  of  its  upper  corners,  upon  which  the  name 
of  its  contents  are  written .     I  arrange  these  in  paper 


boxes,  upon  ordinary  book  shelves,  so  placed  that  the 
contents  of  each  box  may  be  handled  in  the  some 
manner  as  the  cards  in  a  card  catalogue,  the  position 
of  the  title  labels  facilitating  this  operation.  A  system 
of  deep  drawers  would  be  equally  convenient. 

I  also  use  these  pamphlet-cases  for  filing  letters, 
photographs,  newspaper  clippings  and  other  literary 
material.  A  stout  manilla  envelope  being  glued  to 
the  stub  with  its  opening  to  the  right,  and  next  to  the 
back,  is  covered  and  protecte<l  by  the  sides  of  the 
binder,  and  may  be  filled  with  loose  papers,  their 
character  being  indicated  upon  the  label  out- 
side. The  binder  may  then  be  arranged  with  the 
pamphlets  or  elsewhere.  Classified  scrap-books  may 
very  easily  be  made  by  fastening  a  few  sheets  of 
book  paper  to  the  stubs,  and  bnndles  of  letters  may 
be  bound  in  in  a  similar  manner.  1  have  for  years 
used  binding-covers  of  a  still  cheaper  and  simpler 
form,  which  arc  simply  sheets,  9  1-3x13,  mode  of  the 
stout,  thick  paper  used  in  herbaria  for  genus  covers. 
These  are  fastened  to  the  pamphlets  by  the  use  of 
the  patent  staple-like  paper  fasteners,  sold  by 
stationers.  They  are  labelled  and  arranged  in  the 
some  manner  as  the  binders,  as  described  above,  and 
serve  an  excellent  purpose,  the  paper,  thoueh  less 
indestructible  than  is  desirable,  being  very  stiff  and 
durable.  It  is  simply  waste  of  time  to  use  even  the 
thickest  of  ordinary  manilla  paper  for  this  purpose. 

This  note  is  sent  in  the  hope  that  it  may  draw 
forth  descriptions  of  other  methods  of  caring  for 
pamphlets.  U.  Brown  Ooodb. 

U.  8.  Dstlooal  mosoom,  Waabington. 


Color  and  other  associations. 

In  Scirnee  for  the  18th  of  September,  I  was  much 
interested  in  the  letters  on  '  color  ami  other  associa- 
tions,' fori  have  always  experienced  similar  illusions. 
According  to  my  fancy,  the  months  have  always  ap- 
peared as  below. 

The  days  of  the  week  are  in  the  form  of  a  circle, 
Sunday  on  top,  Thursday  below :  the  days  rotating 
from  right  to  left.  Sunday  ap|>ears  yellow,  Monday 
j>ale  straw,  Tuesday  green, We<lnesdoy  yellow,  Thurs- 
day orange,  Friday  black,  and  Saturday  whitish 
gray.     The  numbers  arrange  themselves  as  follows: 


100 
35-90 — BO 75- 


-70- 


i 

46 4 


Oeo. 


Oct. 


-4Z 
36 40 


26 20 


-10 


When  I  think  of  a  number  I  always  place  it  in  the 
dia^am.  Above  100,  the  numbers  go  between  the 
hundreds  like  the  diagram,  and  the  hundreds  them- 
selves follow  a  similar  course. 
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In  conimittinf;  prose  or  verse  to  memory,  the  posi- 
tions of  the  parafcrapbs  fix  themsielves  in  my  mind 
80  firmly  that  when  I  recite  I  almost  read  the  words 
from  the  air  before  me.  unless  I  have  learned  them 
by  ear,  in  which  case  there  is  no  illuMon  at  all. 

Tbatcbeb  T.  p.  Lcqdkb. 

Bedford,  N.  T.,  Sept.  88. 

The  matter  of  forms  in  series  of  numbers,  months 
and  days  seems  of  conKiderable  philosophicoJ  interest. 
I.S  there  not  herein  a  hint  that,  although  to  broad 
features,  the  ^reat  principles  of  mental  states  and 
operations  are  evcrj  where  the  same,  yet  the  minutiae 
may  be  utterly  incongruous  and  irreconcilable  ,  and 
hence,  that  in  the  minute  analysis  of  these  things 
philosophers  must  always  in  a  measure  fail,  because 
the  assamptirin  on  which  all  philosophy  is  built,  that 
minds  act  alike,  jjroves  to  be  not  wholly  reliable  1 
What  seems  a  necessity  of  thought,  or  at  least  a  con- 
stant accompaniment  of  thought  to  one,  seems  ridicu- 
lous and  unthinkable  to  another.  .Such  forms  have 
existed  in  my  own  mind  from  ray  earlifst  remem- 
brance, yet  I  never  thought  of  them  as  other  than 
naturally  common   to  all,  till  within   a  few  years, 


finding  them  entirely  wanting  to  some  minds.  The 
annexed  diai^rams  show  that,  while  the  numbers  and 
the  months  take  in  general  an  a.<icending  direction, 
the  days  of  the  week  have  a  steep  grade  downwards 
to  my  mind.  Silvakus  Haywabd. 

Southbridge,  Mass. 

Some  notes  on  color  in  Science  recently  recalled  a 
study  made  by  roe  «  hen  in  Chicago  a  few  years  since. 
I  was  made  president  of  the  Kindergarten  association 
when  it  was  formed  in  W~!).  This  gave  me  occasion 
for  several  very  ciiriouB  tines  of  inquiry.  Only  one 
of  these  will  be  appropriately  recalled  now.  A  casual 
remark  of  that  able  teacher,  Mrs.  Putnam,  led  me  to 
ask  her  which  gift  the  children  under  seven  first 
chnse.  She  answered  yellow.  I  said,  "What,  in  pre- 
ference to  red  or  bluel "  "Yes,"  she  repeated.  "  with 
only  one  exception,  invariably  yellow."  I  then  in- 
quired of  Miss  Eddv,  whose  line  powers  of  observa- 
tion were  unequalled,  and  ber  answer  was  yellow,  I 
cculd  hardly  believe  it :  but  from  every  teacher  there; 
or  elsewhere,  I  have  received  the  same  answer,  a  few 
adding  that  they  have  bad  in  charge  a  few  children 
who  were  excej)tiuns.  This  tallies  with  my  recol- 
lections of  my  own  childhood,  and  is  confirmed  by 
others.  If  it  hie  an  established  fact,  which  I  will  nnt 
aver,  to  what  shall  we  attribute  it  I  la  it  improbable 
that  there  is  an  unconscious  relation  between  the 
growing  child  and  the  ray  most  concerned  in  growth, 
as  there  seems  to  be  between  old  age  and  the  red 
ray  i  We  certainly  outgrow  at  an  early  ago  our 
preference  for  the  yellow. 

E.   P.    POWEIX. 
ClmtOD,  N.  Y. 


Ball  of  electric  fire. 

Mr.  J.  V.  WiTRDKHAK  says  that  a  bail  of  fire,  u 
largo  as  a  child's  head,  came  into  his  room  at  Leivm- 
worth,  hopped  across  the  floor  like  a  soap  bubblo 
rolling  on  a  carpeted  floor,  went  out  through  tbe  id* 
of  the  house  at  the  corner  opposite  to  where  I 
seen,  with  a  sort  of  explosion,  or  rather  jniff,( 
nearly  so  loud  as  a  pistol  shot  nor  so  (harp, 
tore  off  the  rain  pipe  of  tin.  It  looked  Hit  i 
electric  brush,  not  brilliant  nor  like  the  electric  s 
His  son,  a  little  child,  was  playine  on  the  bed : 
mother  snatched  up  the  boy  and  was  half  way  c 
stairs  before  the  hall  disappeared.  The  Ixdl 
to  have  t)een  like  the  St.  Elmo  lights,  which  I  i 
seen  on  a  vessel's  yard  arm.  in  the  Oulf  of  Meiic 
pale  brush  of  light,  spherical  in  form,  like  the 
issuing  from  a  metallic  point  in  the  prime  coodn 
of  the  frictiooal  electric  machine. 

M.  C. 


Voss-Holtz  electrical  machine. 

A  few  days  ago  I  accidentally  received  a  pampU 

on  the  theory  of  the  Voss  Holt«  electrical  tnacbinf, 
by  E.  B.  Benjamin,  dealer  in  physical  apparatui. 
New  York  City. 

The  article  states  that  "  no  perfectly  satisfsi 
explanation  of  all  the  phenomena  manif"-' "'  '-^ttl 
machine  has  yet  been  made  public  in  ; 
and  then  gives  the  theory  that  wa« 
Scifncf.  for  June  iJO,  1884.  In  many  places  tbp  ko- 
tences  are  the  same,  almost  word  for  won),  ricrpl 
that  he  has  lettered  the  parts  of  the  mschinr,  u<i 
used  the  letters  for  the  names  of  the  parts. 

Mr.  Benjamin  gives  no  credit  either  to  Sfif*" 
or  to  the  author,  and  further  copyright*,  by  itself, 
the  part  of  the  pamphlet  containing  the  theory,  tli» 
date  of  the  copyright  being  1886. 

H.  W.  EiMt. 
Louisville,  Kj„  Oct.  S. 


Carnivorous  habits  of  the  striped  squiirtl. 

As  the  carnivorous  habits  of  the  musk-rat  ai 
other  rodents  have  been  under  discussion  dnrioctlx 
past  year,  I  wish  to  record  a  rather  remuitUs 
instance,  which  came  to  my  notice  in  New  Himp' 
shire.  May  37.  1883,  in  case  of  the  striped  or  gnxu^ 
squirrel,  Tamias  striatus  (L)  Baird. 

The  cbipnmnk  is  usually  regarded  as  a  harml'* 
vegetarian,  living  chiefly,  if  not  \vholly,  upon  nutJ, 
fruits,  and  the  see<ls  of  grain  and  various  pUuti:  lx» 
this  is  probably  not  the  whole  truth  of  the  t'v<n.r. 
at  least  in  the  following  case,  for  an  a< 
which  I  am  indebted  to  the  Rev.  F.  M.  Gray.  ^^ 
mouth,  N.  H. 

On  the  morning  of  the  day  in  qoestioa.  be  < 
the  woods,  and  stopped  to  listen  to  son" 
his  attention   was   called  to  a  white-i' 
mouse  (Hesperoniys  leucopus,  I  Rai. )  hf 
hurriedly  [)ast,  carrying  something  in  i: 

Suddenly  a  chipmunk,  which  had  wat.:. 
ings   from   a   stump  near   at   hand,    pounced  do 
upon  the  mouse,  caught  up  what  she  had  carrifi" 
her  mouth,  but  bad   dropped   through   fright, 
returning  to  his  stump  began  to  devour  it  greedily 

The  captured  prey  could  now  be  seen  to  beayo 
mouse,  which  the  squirrel  ate  as  be  would  a  ontc 
piece  of  apple,  in  this  case  begiimiDg  with  the  I 
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irenfy  the  fact,  he  frightened  the  chip- 
Ibrought   home   the    half    eaten    young 
I  examined,  and   found  to  be  of  the 
(mentioned. 

I  oor  natural  history  have  much  to  con- 
llie   camivurouB  propensities   of    the   red 
X'iuruB  Hudsonius  Pallas),   of    the  flying 
Bropterus  volucella,  (Pall)  Geoff),  the  rata 
I  but  the  chipmunk  escapes  without  vitu- 

\  the  food  of  the  striped  squirrel,  Audubon 
uinipeda  of  North  America,'  "'  it  prefers 
seeius  fond  of  buckwheat,  but  gives 
>nut8,  cherry-stones,  the  seeds  of  the  red 
■ridge  I  Nyssa  niultiflora).  and  those  of  sev- 
^  plants  and  grasses."  He  mentions  the 
k1  to  him  by  a  Boston  lady,  of  a  ground 
lich  was  seen  taking  young  robins  from  the 
lis,  he  thinks,  was  an  "'  unnatural  jpro- 
the  individual,"  and  did  not  indicate  the 
bit  of  the  species.'' 

[art  Merriam,  in  his  '  Vertebrates  of  the 
k  region,'  says  "  the  striped  stjuirrel  feeds 
*"  '  of  nuts  and  roots,  and  is  fond  of  com 
inds  of  grain."  It  ia  especially  fond  of 
knd  stores  up  the  seeds  of  various  plants, 
Dttorcup  ;  eats  the  tubers  of  the  ground 
trifolia),  and  the  yellow  '  kemals '  of 
m  (Dicentra  Canadensis).  He  quotes  from 
m  the  American  naturalist,  who  saw  a 
Vbusy  nibbling  at  a  snake  that  had  been 
pled.  He  could  hardly  be  driven  away, 
returned  to  his  feast  when  his  torineuters 
rawn  a  short  distance." 
imonly  known  that  the  red  squirrel  is  car- 
0  thw  extent  of  eating  coccoons  of  insects 
ng,  devouring  bird-eggs,  and  even  taking 
birds  from  the  nest ;  and  it  is  quite  pos- 
ihe  chipmunk, which  is  rarely  seen  in  trees, 
le  emboldened  to  treat  the  smaller  ground- 
irds  in  a  similar  fashion.  The  wholesale 
birds.whicb  is  often  rightly  attributed 
huirrel,  may  be  shared  in  to  some  extent, 
lie  no  less  active  Tamias. 

F.  H.  Herrick. 


cent  Proceedings  of   Societies. 


Ml]/  of  natural  sciencfs,  Philadelphia 
Mr.  Charles  Morris  made  a  communication 
[ect  of  attack  and  defence,  as  determining 
>l  evolution.  In  considering  the  develop- 
1  skeletim  of  animals,  with  ite  vari- 
I  are  led  almost  to  the  conception 
I  controlled  at  successive  periods 
'i  dominant  during  a  long  period 
in  favor  of  a  new  one.  We 
ture  that  the  first  appearance  of  fossils  in 
does  not  indicate  the  first  appearance  of 
be  earth.  Early  fossilization  is  due  to  the 
m  of  the  dermal  skeletons  of  animals  of 
ly  advanced  organization,  and  these  were 
ibly  preceded,  during  a  long  era,  by  soft- 
I  of  low  organixation ,  which  could  leave 
beir  existence,  except  in  the  case  of  the 
rras.  The  development  of  an  external 
us  to  have  come  like  a  new  idea  to 
rag  adupted  siinultaueously,  a«  it  seems, 
tbiy  at    considerable    intervala  by  the 


various  types  of  life.  At  a  later  era,  the  prevailiDg' 
tendency  is  not  to  assume  ormor  but  to  throw  it  off. 
The  lahyrinthodont  amphibians  were  clothe<l  in  ar- 
mor, their  heads  in  particular  being  protected  by 
hard,  bouy  plates.  Mo<ierii  amphibians  are  naked- 
skinned  animals.  The  reptiles  are  usually  scaled, 
but  with  the  exception  of  the  crocodiles  and  turtles 
and  some  few  fossil  types,  they  do  not  seem  to  have 
been  clothed  in  bony  armor,  while  in  the  birds  and 
mammals  all  defensive  armor  is  lost.  The  same 
tendency  to  pass  from  the  armored  to  the  unarmored 
state  is  seen  in  invertebrate  life.  These  changes 
were  held  to  have  tokf  n  pla<'e  in  consequence  of  the 
reciprocal  influence  of  attack  and  defence.  If  a 
food  animal  gained  some  structural  feature  which 
gave  it  an  ailvaotage  over  its  carnivorous  foes,  the 
latter  would  be  at  a  disadvantage  until  they  had 
gained  equivalent  features.  So,  if  a  carnivorous 
animal  gained  some  hobit,  motion,  or  weapon,  which 
gave  it  an  advantage  in  destroying,  this  must  have 
acted  as  an  incitement  to  a  corresponding  develop 
ment  in  food  animals.  Illustrative  facts  were  freely 
given  to  support  the  belief  that  four  successive  ideas 
emerge  into  prominence  in  the  development  of  the 
animal  kingdom.  In  the  primeval  epoch  it  is  prob- 
able that  only  soft>bodied  animals  existed,  and  the 
weapons  of  assault  were  the  tentacle,  the  thread 
cell,  the  sucking  di.sk,  and  the  like  uninduratod  wea- 
pons. At  a  later  period,  nrraor  became  generally 
adopted  for  defenre,  and  the  tiv>th  Iwcame  the  most 
efficient  weapon  of  attack.  .Still  later,  armor  waa 
discarded,  and  flight  or  concealment  became  the  main 
methods  of  escape,  and  swift  pursuit  the  principle  of 
attack,  while  claws  were  added  to  teeth  as  assailing 
weapons.  FinoUy,  mentality  came  into  play,  intel- 
ligence became  the  most  efficient  agent  Ixitii  in  at- 
tack and  defence,  and  a  sjiecial  development  of  the 
mind  began.  As  a  culmination  of  the  whole,  we  hare 
man,  in  whom  mentality  has  replaced  all  other  agents 
in  the  struggle  for  existence.  But  side  by  side  with 
man  all  the  other  types  exist,  the  soft-bodied,  the 
armored,  the  swift  moving,  and  those  in  which  cun- 
ning precedes  the  higher  mentality.  In  the  existing 
conditions  of  life  on  the  earth,  we  have  an  e]iitome 
of  the  whole  long  course  of  evolution.  Prof.  Heilprin, 
while  agreeing  in  the  main  with  Mr.  Morris's  argu- 
ments and  deductions,  remarked  the  occurrence  of 
certain  conditions  among  early  organic  forms, 
which,  from  the  [Misition  defined,  would  be  anomal- 
ous. The  Cambrian  trllobites,  the  largest  organ- 
isms apparently  of  their  time,  were  already  clad  in 
verv  perfect  armor.  Was  this  the  result  of  ev'>lutinn 
without  the  necessity  for  defence  (  The  most  highly 
armored  ganoid  fishes  are  those  of  the  shortest  pericd 
of  existence.  The  huge  carboniferous  amphibians 
are  cased  in  armor,  without  the  existence  of  con- 
temporaries at  ail  powerful  enough  to  inflict  ilamago 
on  tbem  ;  while  at  the  present  time  the  unprotected 
ant  eater  lives  side  by  side  with  such  armored  forma 

as  the  armadillo. Mr.  Redfield   called  attention  to 

the  fact  that  in  the  vicinity  of  Mt.  Desert  the  traces 
of  glacial  action  were  very  obscure,  and  stated  that 
this  had  been  accounted  for  by  the  theory  that  the 
region  had  been  submerged  for  a  sufficient  length  of 
time  to  remove  the  stris  from  the  softer  rock.  On 
the  hard  quartz  veins  the  scoring  was  evident,  while 
farther  inland  the  slates  and  softer  dci)osita  bore  clear 
traces  of  glacial  soratehing.  The  .suhject  was  further 
considered  by  Mr.  Aubrey  H.  Smith  and  Prof.  Heil- 
prin, the  latter  holding  that  the  geologists  were  apt  V) 
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piuh  the  theory  of  Bubmergence  too  far  in  accoonting 
tor  such  phenomena. 


Calendar  of  Societies. 


Boston  toeiety  of  natural  hittory. 
Ort.  7.— Dr.  S.  Kneeland,  The  family-life  of  the 
Norwegian  Lapps,  and  the  habits  of  the  reindeer. 

Society  of  Arts,  Boston. 

Oct.  8.— Prof.  W.  T.  Sedgwick,  The  relatire 
poisonoas  properties  of  (illuminating)  coal  and  water- 
gas. 

Cambridge  entomological  club. 

Oct.  9. — Oeorge  Dimmock,  An  account  of  bis  mode 
of  rearing  larvae  of  Coccinellidae. 

American  academy  of  arts  and  sciences,  Boston. 

Oct.  9.— Ur.  Seth  C.  Chandler,  Jr.,  On  the  square 
bar  micrometer. — Prof.  Arthur  Searle,  On  the  ap- 
parent position  of  the  zodiacal  light. — Messrs.  Chaa. 
B.  Cross  and  James  Page,  The  measurement  of  tbe 
strength  of  telephone  currents. — Prof.  Charles  R. 
Cross,  The  thermal  telephone. 


Publications  receired  at  Editor's  Office.Oct.  5-10. 


AllKemeine  naturkunde.  Das  leben  der  erde  und  ihrer  ge* 
•ciuipfe.  Hcfl  i.  I.eip>ig,  BtUitp'.  imtl.,  1885.  80  p.,  illuatr. 
(New  Yorit.  Stechcrl.) 

BUlinga,  I.  S.  Report  on  the  monality  and  vital  MatUtica  of 
the  United  Statei.    Part  i.     Waihington,  Govtrnmtnt,   1885. 

*4+7*7  P-  ill"»"|  3  P'-    4°- 

Candotle,  A.  de,  Hittoire  de«  science*  ct  des  lavaiits  depuk 
deux  aiiclM  Genevo-Hale,  Otorg,  1885.  i6-f  594  P-  8".  (New 
York,  Chriitem,  $1.1 

Dammer,  O.  Illustrirtcs  lexikon  der  verfaUchunsen  und  ver- 
unreinigungen  der  nahrungs-  und  genussmittel  oer  kolonial- 
waren,  u.i.w.  Leipiig,  H'eirr,  1885.  160  p.,  illustr.  8°.  (New 
York,  Stechert). 

Denlfle,  P.  H.  I)ie  univei«itaten  des  mittelalters  bis  x^co. 
Band  i.  Berlin,  n'eidmanm,  1883.  484815  p.  8°.  (New  Yoric, 
Christem,  |8.i-o.) 

Deutscher  fischerei-rerein.  Mittheilungen  der  section  (Qr 
kUsten-  und  hochsecfischeiei.  No.  i,  June,  1885.  (Berlin,  Motur, 
1B8}.  m.  30  p.  8°. 

uonnat,  L.  La  politique  exp^nmentale.  Vvm,  Rrinwald, 
1885.    (Bibl.  sc.  contemp.)  S-f-488  p.  11°.  (New  York,  Chrktera, 

Bngelhardt,  L.  v.  Ferdinand  von  Wrangel  und  seine  leise 
liings  aer  nordkilsie  von  Sibirien  und  auf  dem  eismeere.  Leipt^, 
DuHckiT  b"  HumHol,  1885.  i4+ai>  P-,  portr.,  map.  8°.  (New 
York.  Christem,  »i. 85.) 

Fall,  D.  Syllabus  of  the  instruction  in  biology,  with  refer- 
ences to  sources  of  information,  at  Albion  college.  Albion,  Mich., 
Xtccrdirlt. /r.,  iBSs- '4  P-     "*• 

OtlaoD  G.  and  Camoy,  T.  B.  La  cellule;  recueil  de  cytologic 
et  d'histologie  g^n^rale.  Tome  i.  Etudes  sur  les  arthropodes. 
I.  Etude  compart  de  la  spermatog^n^se  chez  les  arthvopodes  ; 
n.  La  cytodi^rese  chez  Iri  arthropodes.  Lierre,  f-'an  /«,  1885. 
188  p.,  8  pl.    4°.    (New  York,  rhristem,  I5.50.) 

Oouguesihelm,  A.  and  Lermoyez,  M.  Physiologie  de  la  voix 
et  du  cnant.  Pans,  Dtlakayr  A*  Lftrosnter,  1885.  ao8  p.  ta*, 
(New  York,  Christcm.lj.) 

Quggenheim,  M.  Die  lehte  von  apriorischen  wissen  in  ihier 
bedeutung  fur  die  entwicklung  der  etbik  und  erkenntniss- 
theorie  in  der  Sokratisch-Platonischen  philosophic.  Berlin, 
Dummlir.  1885.     79  p.    8".    (New  York,  Christem,  75  cents.) 

Guyot,  Y.  Lettrea  sur  la  politique  coloniale.  Paris,  Reiif 
n>nM,  1885.    i8-f-43a  p.,  a  pL,  map.    ia°.    (New  York,  Christem, 

$>:15') 

Hartmann,  E.  v.  Philosophische  fragen  der  gegenwart.  Leip- 
iig,/v-»V</riV/»,  1885.    8-)-M8p.    8"".    (New  York.  Stechert.) 

Holiapfel,  L.  ROmiKne  chronologie.  I.eiptig,  'J'tuintr, 
1885.    6+364  p.    8*.    (New  York,  Christem,  ta.ao.) 

Internationale  electtische  ausstellung,  Wrien,  1883.  Beiicht 
ilber  die.  Wien,  StUel,  1885.  H-J^'  P-t  Wiiaxt.  8°.  (New 
York,  Stechert.) 


Kalacrlichen  gesundheitsamte,  arbeiten  aus  dem.  Band  i,  heft 
X  and  a  Berlin,  Springer,  1885.  139  p.,  5  pl.  4^.  (New  York, 
Stechert.) 

Kuckentbal,  W.  Die  mikroskopische  technik  im  zoologischen 

Eraktikum.  Jena,  Fischer,  1885.  37  p.,  illuatr.  t6<*.  (New  York, 
techert.) 

LiDdstroem,  G.  List  of  the  fossils  of  the  Upper  Silurian  for- 
mation of  (^tland.    Stockholm,  Noritrdt.  18S5.    ao  p-    S**. 

PhilippoD,  G.  Coun  de  zoologie ;  rhomroc  ct  Icti  animaux. 
Paris,  Ooin,  1885.  481  p.,  llluatr.  ia°.  (New  York,  Christern, 
•i:So-) 

Pickering,  W.  H.  Photography  of  the  infra-red  region  of  the 
solar  spect ram.  Boston,  Amtr.  acad.  arts  amd sc.,  1885.  [.5]  p., 
illustr.    8°. 

^—^  Methods  of  determining  the  speed  of  photographic  ex- 
posers.    Cambridge^  MV/><»,/r.,  1885.    [5I  p.  8°. 

^^^  Principles  involved  in  the  construction  of  photographic 
exposen.  Cambridge,  Wilson,  pr.,  1885.  19]  p.,  illustr.,  3  pl.. 
8*. 

Prcl,  C.  du.  Die  philosophic  der  mystik.  Leipzig,  Cunthct , 
1885.     11+548  p.    8°.    (New  York,  Chrislem,  $3.70) 

KCdaro,  P.  Transport  par  cncmin  de  fer  des  blcM^s  et 
malades  militaires.  Paris,  Doim,  1885.  ia-(-i87  p.,  36  pl.  8°. 
(New  York,  Christem,  ta.6;.) 

Richter,^K.  Die  botanische  systematik  und  ihr  verhultni&s 
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lieved  that  like  carbon  it  greatly  exaggerates  them. 
This  belief  is  somewhat  strengthened  by  the  fact 
tliat  phosphoric  samples  of  Clapp-Oriflitlis  st* 
when  low  in  l)oth  carbon  and  silicon,  are  surpti 
ingly  ductile.  But  whether  their  ductility  be  i 
merely  to  low  carbon  or  to  the  combination  of  la 
carbon  with  uniformly  low  silicon,  it  is  interest!] 
to  inquire  whether  it  be  due  to  conditions  wlu 
can  l)e  regularly  imitated  in  the  large  scale  '. 
mcr  works  ;  if  it  to,  then,  since  the  magnitude 
their  oiierations  enables  them  to  produt-e  mo 
cheaply,  an  im]>ortant  if  not  the  cliief  ulterior  re? 
suit  of  the  development  of  the  Clapp-<  iriflitlis 
plant  and  practice  will  prolwblj'  to  to  teach  the 
metallurgists  of  our  large  works  how  to  produce 
more  imiformly  ductile  steel  from  given  pig-iron, 
and,  aiming  at  a  given  degree  of  ductility,  to  em- 
ploy more  phosphoric,  and  hence  cheaper,  pig-iron 
than  heretofore.  Let  ua,  therefore,  c^^nsider 
explanations  which  have  been  advanced  of  the  ] 
Bulla  obtained  in  the  Clap]>-Grifflths  practice. 

1.  Tlie  imiformly  thorough  desilicidation  has  I 
attributed  to  the  unusually  low  blast  pressure  ( 
ployed.  While  it  \s  conceivable  that,  by  incr 
ing  the  tendency  of  carton  and  oxygen  to  disso^ 
ciate  this  might  favor  tlie  oxidation  of  silicon, 
tliis  explanation  seems  far  fetched  and  insufficient. 
But,  if  low  blast  pressure  lie  the  cau*-,  the  ordi- 
nary Bessemer  works  can  employ  it  by  making 
their  vessels  wider  and  the  l«th  of  metal  sliallowe 
than  at  present. 

2.  It  has  been  attributed  to  ndniitting  the  bla 
near  the  top  instead  of  at  the  tottom  of  the  liath 
of  metal  ;  this  is  suppose<l  to  cause  a  local  excess 
of  oxygen  in  the  upper  part  of  the  totli  witli  the 
formation  of  iron-oxide  (the  copious  evolution  of 
re<l  smoke  at  the  commencement  of  the  o|ieration 
is  adduced  as  evidence  of  this)  wliich  is  supposed 
to  attack  silicon  rather  than  carlM)ii.  But  the  early 
apjiearance  of  iron-oxide  in  the  flanie  of  the  Clapi>- 
Grifflths  converter  may  indicate,  not  tliat  it  is  a 
more  active,  but  actually  a  less  active  agent  than 
in  the  ordinary  converter  (1  will  not  pretend  to  sajf- 
what  its  true  signilicance  is).  If  we  confine  on 
ideas  to  a  very  minute  quantity  of  metal  itnine 
ately  in  front  of  any  one  tuyere  of  the  ordina 
c-onverter  we  realize  tliat,  in  this  restricted  sjiaoe,* 
oxygen  is  neorly,  or  iierhaiis  ijuite,  as  much  in  ex- 
(M«B  as  it  is  in  a  similar  s|)a(xi  in  front  of  a  Cla]>p- 
tJrifliths  tuyere.  If  iron-oxide  forms  in  the  latter, 
it  will  also,  and  |M-rha}is  to  an  eijual  extent,  in  the 
ftinner.  We  do  not  see  it  est:aping  fnim  the  ordi- 
nary converter,  probably  to-cause  it  is  reduced  by 
the  carton  and  silicon  and  slagged  by  the  silica  it 
encounters  in  its  long  upward  path  through  the 
superincumbent  metal,  wliile  in  the  Clapp-Grif-, 
fillis  converter,  dragged   along  by  the  blast, 


wet 

>law 


342 


SCIENCE. 


[Vou  VL, 


They  certainly  show  that  the  time  for  optimistic 
congratulatioiis  is  not  yet  reached. 

The  other  general  conclusion  of  the  report  that 
such  falling  oH  in  health  during  college  life,  as  did 
appear,  is  due  rather  to  predisposing  [causes,  than 
directly  attributable  to  college  life  itself,  brings 
out  some  very  interesting  contributions  to  the 
scanty  generalizations  we  already  possess,  con- 
cerning the  relations  between  health  and  social 
environment.  First  as  to  heredity:  A  total  of  85 
per  cent  report  a  tendency  to  disease  inherited 
from  one  or  both  parents.  Those  inheriting  ten- 
dency from  one  i)arent  only  present  some  slight 
falling  off  in  good  health  when  compared  with 
the  entire  average;  while  for  those  inheriting  from 
both  68.8  per  cent  are  in  good  health  ;  41.7  in 
poor,  the  average  for  aU  being  83  and  17  per  cent 
respectively.  For  the  65  per  cent  inheriting 
tendencies  from  neither  the  figures  are  85  and  15. 
As  to  relative  change  there  is  for  those  inheriting 
from  both  a  relative  decrease  of  19.5  per  cent  in 
those  having  excellent  health  ;  an  increase  of  24.6 
per  cent  in  those  having  poor ;  the  corresponding 
figures  for  those  inheriting  from  neither  being  an 
increase  in  good  health  of  2.6  per  cent,  a  decrease 
of  poor  of  1.6.  The  following  tables  show  the 
effects  of  exercise,  worry  and  study  upon  health: 

EXBKCISE. 


Bealtb. 

Qood. 

Poor. 

0—8 

Per  cent. 
84 

Per  cent. 
85 

g— 6 

17 

Sand  OTer 

16 

WORKY. 


OonoenlnK. 

Health. 

Oood. 

Poor. 

Stndy 

Per  cent. 
80 
75 
6S 
9S 

Per  cent. 
20 

Personal  affairs 

25 

Both 

Neither 

8 

The  differences  in  the  lost  two  results  furnish 
one  of  the  most  interesting  contributions  yet  made 
to  the  student  of  sound  sanitary,  social,  and  moral 
conditions. 

STUDY. 


Amount. 

Health. 

Good. 

Poor. 

Moderate 

Per  cent. 
8S 
88 

79 

Per  cent. 
1>^ 

17 

Bevere 

21 

certain  notable  deficiencies.  The  physi 
and  moral  environment  of  the  studen 
college  requires  infinitely  more  investiga' 
details  concerning  intellectual  surroim 
comparatively  full,  though  the  number 
of  study  should  be  given  instead  of  the 
terms,  'moderate,'  'severe.'  The  inqu 
ceming  social  surroundings  are  virtuaUi 
to  the  inquiry  as  to  whether  the  person 
society,'  a  little,  a  good  deal,  or  none.  Si 
expressions  are  worse  than  none.  Tlu 
is  as  to  how  the  student  spent  the  hour 
recreation,  and  how  many  were  so  spe 
complete  answer  of  this  question,  it  is  1 
much  to  say,  would  throw  more  ligb 
hygienic  problem  than  almost  all  else, 
include  information  as  to  whether  the  i 
is  female  only  or  co-educational ;  what 
relations  are  to  the  town  in  which  it  if 
the  nature  of  the  town;  whether  the  youi 
live  in  dormitories,. in  cottages,  in  selectc 
or  in  ordinary  boarding-houses ;  what  rei 
if  any,  the  factdty  have  made  concemi 
hours,  and  the  hours  not  spent  in  study 
the  institution  has  a  matron ;  whether  l 
extend  to  moral  and  social  matters,  or  to 
only ;  whether  the  institution  has  a  gyi 
etc.  Complete  answers  to  such  a  pr 
questions  as  these  suggest  would  show  i 
meant  by  saying  that  81  regard  bad  sani 
ditions  as  cause  of  their  diseases,  135, 
tional  weakness,  and  73,  emotional  st 
the  association  will  study  the  conditoi 
problem  along  this  Une,  and  frame 
accordingly,  they  will  deserve  still  nioi 
hands  of  both  the  scientific  educator,  and 
student.  Meanwhile  we  will  be  thankful 
we  have.  John  I 


The   report    upon    the    whole    is    surprisingly 
full.     For  the  social  student,  however,  it  presents 


THE  CLAPPQRIFFITIIS  BESSt 
PLANT. 
The  Bessemer  process  of  converting  mo 
iron  into  steel  by  oxidizing  and  removis 
bon  and  silicon  by  blowing  immense  vo 
air  through  it,  appears  to  he  entering  a  m 
Aiming  for  many  years  almost  solely  at 
duction  of  rails,  the  captains  of  the  Bessen 
try  found  it  much  easier  to  satisfy  the  dei 
purchasers  as  to  the  quality  of  their  pnx 
those  of  their  employers  as  to  its  quantity 
arose  the  present  tyjie  of  Bessemer  plant, 
no  expense  of  construction  is  siiared  whi 
ises  to  increase  the  quantity  and  thus  to 
the  cost  of  the  product.  To-day,  howi 
uses  of  Bessemer  steel  are  being  rapidly 
and  diversified.     While  most  of  the  new 
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!can  lie  most  naturally  aiid  eoononiicallj  sup)>lie(l 
by  the  laTRe  Bessemer  works  in  our  inaiiuraetiiring 
ntrcs,  the  ma>ci>>tii(le  of  wluvse  oix'ralions  enables 
tliem  t<)  iirotitahly  etnjjloj-  the  Ixst  talent  and  ina- 
[Chinery  and  to  prfxhice  at  the  snialleiit  eo8t,  g,co- 
graphicAl  conditions  ixicasionally  favor  the  erwc- 
|tion  of  sntall  3t«el  works ;  for  example,  where  a 
ipecial  deinand  for  Bessemer  steel,  t<x>  limited  to 
'Warrant  the  erection  of  full  sized  works  arises  in  a 
lace  remote  from  all  existing  Bessemer  works, 
d  where  pig-iron  is  cheap,  owing  to  the  imme- 
Idiate  vicinity  of  iron  blaat-funiaces.  Here  it  might 
be  cheaper  to  convert  the  local  pig-iron  into  steel 
>at  l(x*al  works,  even  if  they  lie  so  small  that  the 
cost  of  treatment  is  somewhat  high,  than  to  trans- 
irt  the  iron  to  distant  works,  liavo  it  there  oon- 
erted  into  steel,  and  then  bring  it  bacJt  to  the 
ing  point 
To  meet  such  cases  several  small  and  compara- 
vely  cheap  arrangements  of  the  Bessemer  plant 
lave  been  designed,  and  one  of  these,  the  CIapi>- 
GriHiths,  luui  kindled  quite  a  glow  of  interest 
in  this  country,  which  judicious  and  energetic 
fanning  and  puffing  hid  fair  to  convert  into  a 
itable  craze.  Since  the  arr,angement  aims 
a  comparatively  small  out|>ut,  some  sacrifice 
of  rapidity  and  cliea[ine»is  of  working  are  properly 
made  in  order  to  diminish  tlie  cost  of  the  plant 
itself.  The  costly  rotating  converters  of  the  ordi- 
nary plant  are  replaced  by  the  cheap  .Sweilish 
ionary  converter.  Tlie  blast  is  introducetl,  not 
in  the  ordinary  converter  at  the  bottom  of  the 
deep  Imtli  of  metal,  Imt  near  its  upiier  surfat-e,  so 
that,  having  Uttle  resistance  to  overcome,  blast  at 
low  pressure,  and  henc<'  fiu-nishcd  by  cheap  blow- 
ing apparatus,  may  sutHiw.  Moreover,  towards  the 
end  of  the  operation  and  while  tlie  steel  i.s  being 
tappe<l  out  of  the  converter,  the  blast  is  admitted 
very  slowly,  to  avoid  '  over-V)lowing '  ;  and  a  hole 
is  provic'e<l  in  the  shell  of  the  converter  at  such  a 
height  that  the  slag  runs  out  tlirough  it  during  the 
verting  operation.  I  mention  these  latter  de- 
because  they  are  suppoee<l  to  pla.v  an  import- 
t  and  unlooked-for  part  in  the  chemistry  of  the 
indeed,  the  plant  itself,  of  good  but  not 
[remarkable  design,  is  of  interest  to  the  readers  of 
•ienee,  chiefly  because  it  is  claimed  that  it  re- 
oves  silicon  more  uniformly  and  completely  than 
the  ordinary  Bessemer  plant  docs.  Tlie  effect  of 
phosphorus  in  rendering  steel  lirittle  lias  long  been 
known  to  increase  with  the  proportion  of  carbon 
present.  A  percentage  of  phosjihorus  which  would 
have  littlH  effect  on  steel  containing  only  0.1. W. 
carbon  would  change  steel  witli  0.5'}  ciirlxiti  from 
a  valuable  ductile  metal  to  n  worthless  brittle  one. 
While  some  linve  maintained  timt  silicxin  rountrr- 
the  effe<:ls  of  phnepliorus,  many  luivo  long  be- 
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lieved  tliat  like  carbon  it  greatly  exaggerates  them. 
This  l)elief  is  somewhat  strengthened  by  the  fact 
tliat  phosphoric  siimplee*  of  C'lai)j>-(»rittithH  steel, 
when  low  in  Iwth  carljon  and  silicon,  are  surjjris- 
ingly  ductile.  But  whether  their  ductility  be  due 
merely  to  low  carbon  or  to  the  combination  of  low 
carlion  with  uniformly  low  silicon,  it  is  interesting 
to  inquire  whether  it  be  due  to  conditions  which 
can  be  regularly  imitated  in  the  large  scale  Besse- 
mer works  ;  if  it  be,  then,  since  the  magnitude  of 
their  operations  enables  them  to  produce  more 
cheaply,  an  imiKjrtaut  if  not  the  chief  ulterior  re- 
sult of  the  development  of  the  Clapft-tSrittitlis 
plant  and  practice  will  prolxiblj-  be  to  teach  the 
metallurKists  of  our  large  works  how  to  produce 
more  imiformly  du(;tile  steel  from  given  pig-iron, 
and,  aiming  at  a  given  degree  of  ductility,  to  em- 
ploy more  phosphoric,  and  hence  chcai>er,  pig-iron 
Uian  heretofore.  Let  us,  therefore,  consider  the 
explanations  which  have  been  advanced  of  the  re- 
sults obtained  in  tlie  Clapp-Griffiths  practice. 

1 .  The  uniformly  thorough  desilicidntion  has  been 
attributed  to  the  uniisimlly  low  blast  pressure  em- 
ployed. While  it  is  conceivable  that,  bj-  increas- 
ing the  tendency  of  carbon  and  oxygen  to  disso- 
ciate this  might  favor  the  oxidation  of  silicon, 
this  explanation  seems  far  fetched  and  insutlicient. 
But,  if  low  blast  pressure  bo  the  cause,  the  ordi- 
nary Beaaemer  works  can  employ  it  by  making 
their  vessels  wider  and  tlie  liatli  of  metal  shallower 
than  at  present. 

i.  It  boa  been  attributed  to  admitting  the  blast 
near  tlie  top  instead  of  at  the  bottom  of  the  bath 
of  metal ;  this  is  supposed  to  cause  a  local  excess 
of  oxygen  in  the  upper  jiart  of  the  bath  with  the 
formation  of  iron-oxide  (the  copious  evolution  of 
re<l  smoke  at  the  commencement  of  the  o{)enition 
is  adduced  as  evidence  of  this)  which  is  supposed 
to  attack  silicxin  rather  tlion  carbon.  But  the  early 
appearance  of  iron-oxide  in  the  flame  of  the  Clapji- 
Qriffiths  converter  may  indicate,  not  tliat  it  is  a 
more  active,  but  actually  a  less  active  agent  than 
in  the  ordinary  converter  (I  will  not  pretend  to  say 
what  its  true  signiflcance  is).  If  we  confine  our 
ideas  to  a  very  minute  quantity  of  metal  immedi- 
ately in  front  of  any  one  tuyere  of  the  ordinary 
converter  we  realize  that,  in  this  restricted  space, 
oxygen  ia  nearly,  or  perhaps  quite,  as  much  in  ex- 
cess as  it  is  in  a  similar  a\iat:e  in  front  of  a  Clapp- 
Griffitlis  tuyere.  If  iron-oxide  forms  in  the  latter, 
i(  will  also,  and  pcrhajis  to  an  e(]ual  extent,  in  the 
former.  We  do  not  see  it  escaping  from  the  ordi- 
nary converU-r,  probiibly  l)i>fau.s<'  it  is  nxluced  by 
the  carlKin  and  silicon  and  slugged  by  the  silica  it 
encounters  in  its  long  upward  path  through  the 
su|>eTincumbent  metal,  wliile  in  the  I  ;iapi>-nrif- 
titbs  ranvcrter,  dragged  along  by  the  blast,  its 
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lt!f-'i  t/j  '.fi'-  ufif*r  :nTiyjt-  'A  ii.*:  r;.»-VjI  i-  M,  •ij  n 
li,;if  t  <!'>■*.  r;',t  i.;i-.<-  •  ^i;0 itftTuly  f'  r  «  cji-f.-  p>r- 
<1  II' ♦.'//!  ;.i.'l  '.ijiivi'.ir-  N'<»  ir»A-/ikl«r  'sr.  'joJt 
r<  iii</-.<-  '.liu-iiii  \,-.  i^:iiii  i»<JiJ':**l  hy  it.  '.r  Kr  rrjco- 
>>iiiiri;/  witli  .'iir>-:i/ly  f'<nri<^i  hili'ja  and  thoa  pre- 
M-ritifi;'  it»-  r'-<l-i<-ti>iri.  Itn  iipf^-arnDO-  in  tri^  tiame 
'/f  t.)i<- < 'l;i|<(>-wrillit>i«  «>nv<rrt«?r  ;it  a  j^ri-^l  vh«n 
It  i.-i  iit/M-rit  ffiKi  that  of  th<f  t/riiiunrv  '-onTt-rttr 
iii.-ii  iii<li<-:it<-,  not  tli.'it  it  in  f'lrtni^  rri'iiv  <.ttfi- 
')iihl>,  hill  tli;ii  it  in  r>'<lii<-<ii  arid  sUusi^mI  !>•«  cijm- 
|il<-t<fl>'  ill  till-  foniiiT  thmi  in  tli*.*  I:ttt<-r. 

•t.  It  li:iH  Imi-ii  iitlriliiitiii  t'l  till-  i-firtiftl  n-moval 
of  till-  hlii;;  (wliiM-  Kilica  inii^lit  have-  lK.-<-n  fAutxil 
Ii.-kI  it  n^tiiaiiiiil  an  it  (lij<«  in  tlK-  onlinary  con- 
vi-rti-r)  ilnriiiK  thi-  ivnivirrtini^  o|>i-nition.  But  tlie 
hIui;  can  Ix-  rianovcvl  from  Xht-  onlinar>-  lar^  rctat- 
iiit;  coiivcrtiTH  .-ih  well,  jinil  without  wriouii  expense 
or  trouhlc,  hy  turning  thuni  down  (H)'  and  ekim- 
inini;  it  at  any  (li-Hinsd  HtaK<'  of  the  pmccfis. 

'1.  i'innlly,  then;  are  Bcnffcrs  who  siiy,  "  We  be- 
Iiev(>  that  the  removal  of  xilicon  lN;ars  the  Euune  re- 
lation to  that  of  earlxm  in  your  converter  as  in  the 
onlinary  converter.  Your  analyHes,  apparently 
iiilendiHl  to  hIiow  that  your  converter  H|)ecially 
fiivorw  the  removal  of  Bilicon,  do  not  even  iK)int  in 
that  dini-tion.  Hie  ductility  of  your  phoephoric 
Ht4H-lH  is  indeed  due  to  their  Ixnntc  unifonnly  low 
in  carUm  and  Hilicon.  But  thiH  in  turn  is  due  to 
your  admitting  the  blast  8o  nlowly  towanls  the  end 
of  your  oiM'nition  tluit  you  can  hit  the  point  of 
complete  n>moval  of  curlion  and  silicon  more  accu- 
n»t«>ly  thiu)  we  can  in  our  large  converters  witli  our 
pnwnt  pnu-tice  of  blowing  rapidly  to  the  very 
end.  But  uuiny  feasible  pliuis  at  oiuh;  suggest 
tlu'mst>lvi>«  by  which  we  may  accomplish  this  in 
the  onlinary  converters.  Creditable  stattmients 
that  at  least  one  large  scale  Btvsemer  works  is 
actually  producing  steel  as  unifonuly  low  in  carlxm 
and  silicon  :is  yours,  stnnigthen  this  lielief." 

It  is  ttH>  early  to  decide  iKwitively  wliich,  if  any, 
of  these  expliuuitions  is  tlie  true  one.  If  any  of 
them  lie.  it  is  highly  probable  tluit  the  excellent 
metallurgical  ntnilta  of  the  Clap]>-<.TritMtl)s  pnctioe 
will  be  sttMtwfuUy  imitated  by  the  Istrge  Bessemer 
works. 

The  validity  of  the  olaim  tliat  the  C]api><>rif- 
fitlis  steel  is  superior  to  that  of  identicsU  composi- 
tion made  in  tlie  onlinary  converter  can  only  h> 
admitted  on  the  production  of  far  ravwv  ivnolu^ve 
evidence  than  lias  yet  bieen  offeivd. 

Hk.\ky  M.  Howe. 


ACTiriTY  OF  THE  JdlXD  DVRiyO  SLEEP. 
In  connection  with  the  iweect  activity  in 
psyclucal  leseaivh.  the  following  oxoaci  fTv>m  Uie 
recently  publHlwd  -Life  v4  AK:iaM<'  v^>^w. 
HoughioH,  MiJUtH  >t  CV.^  w  of  iBwnM  :— 


••  Ht  '\-^a.:-!iz]  hi>l  itrt-R  f'"r  two  wet.-^  strivis; 
Ut  d<-''i[>hi^r  tk<r  -^  >m>-wii;it  oi.>!i<.-ure  impresiion  of  a 
f>><-il  ti.-h  '■:>  trie  -Xoatr  -lab  in  wbic-U  it  waspn- 
•^:rv:>\.  Weary  an"l  ps-rT>lexe<l  he  put  his  work 
aside  at  lant.  and  tri>.-<l  to  dismiss  it  from  Iiis  mind. 
Shortly  aftf-r.  hr-  wake<l  one  night  persuaded  that 
while  iulM-p  he  luul  !4>en  his  tish  with  ail  tbe 
missing  fefitiirf  s  jn-rfectly  restored.  But  when  hr 
triMl  to  hoM  aii'l  make  fa.st  the  uua(;e.  it  escaped 
liini.  Nevertheless,  he  went  early  to  the  Jatdin 
lies  planti.'K.  thinking  tliat  on  lookini;  anew  at  the 
imprex-sion  he  shoulil  M-e  iuimethinj;  ^vhicli  wouM 
imt  him  on  the  traek  of  his  vision.  In  vain,— th» 
blumxl  n^rord  wa.s  as  blank  as  ever.  The  next 
night  he  k:iw  the  fish  again,  but  with  no  mccf 
satisfactory  result.  When  he  awoke  it  disapijeored 
from  his  memory  as  before.  Hoping  that  the 
same  ex)H>rience  might  l)e  repeated  on  the  third 
night,  he  pL'iced  a  jiencil  and  pa]x^r  lieside  Iiis  bed 
before  going  to  sleep.  Accordingly,  toward  morn- 
ing, the  fish  reapi)e:u-ed  in  his  dream,  confiisedlr 
at  fiist,  but.  at  la.st.  with  such  distinctness  that  be 
had  no  longer  any  doubt  as  to  its  zo<>logical 
eliaract<T8.  Still  luUf  dreaming,  in  perfect  dark- 
ness, he  tracetl  thtise  characters  on  the  alicet  of 
]>a])(>r  at  the  liedside.  In  the  morning  he  was  sur 
prised  to  see  in  his  nocttimid  sketch  features  wliicb 
lie  thought  it  imiMMsible  the  fossil  itself  should  re- 
veal. He  basteniMl  to  the  Jardin  des  plantes.  and. 
with  his  drawing  as  a  guide,  succeeded  in  chis- 
elling away  the  surfiu-e  of  the  stone  under  which 
imrtions  of  the  fish  provetl  to  lie  hidden.  When 
whoUy  ex|Ki8<Kl,  it  corresiwndcd  with  his  dream 
and  his  drawing,  .ind  he  succeeded  in  classifying 
it  with  esise.  He  often  siiokc  of  tliis  as  a  good 
illustration  of  the  well-known  fact,  that  when  the 
body  is  at  n-st  the  tired  brain  wiU  do  the  work  it 
refusetl  before."    (p.  181.) 

DEATHS  FROM  WIU)  BEASTS  A\D  SXAKES 
IX  ISDIA. 

From  time  to  time  the  Indian  government  issues 
reports  on  the  yearly  loss  of  life  by  snake-bite  and 
wild  besists. — reports  which  still  show  a  frightful 
mortality  from  these  causes,  and  afford  significant 
evidence  tliat  the  present  precautions  and  ex- 
ertions of  the  government  in  this  direction  still 
fall  wide  of  their  object.  Tlie  latest  intelligence 
in  the  ChizttU  states  that  in  1>!>3  aU>ut  •.^^. •;■>.!  men 
di«d  from  the  al>ove  meniioneil  cause's.  The  re- 
turns fn>m  the  district  authorities  can  by  no  m^ons 
be  oonsidenxl  ivmplete  aa-i  jatisiactory.  sine*.-  in 
cvudaxiuoniv  of  tlie  aiviihy  of  ti:e  Ei::v«i  aa-i  the 
almc«l  universil  Ivlief  a:i:..»:ij-  iheiii  ir.  k-j-aiet.  or 
I«edt<sti:;aiion.  ntuiy  vtk^t's  iut  '--.'  r\.>.r;«i  at  aD 
I  ttvoi  rat  jMuvi^. 
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and  escnjx?  the  knowIe<l)j;e  of  the  authorities.  Tt 
must  lie  rcnieinberwl  also  that  the  records  of  tlie 
govfrnment  include  only  the  cases  occurring  in 
British  India,  while  there  is  no  record  whatever  of 
the  mortality  from  these  causes  in  the  indejiendent 

ites  like  Jeypoor,  Gwiilior,  Rewah  and  many 
'others,  which  are  Kovemed  by  inde|)endent  ra- 
jahs or  princes.  The  British  sj'stcni  of  dealing 
with  wild  beasts  and  h.irmfiil  reptiles  has  not  yet 
been  introduced  into  thi?ae  large  districts  ;  and  the 
natives  do  not  encourage  by  prfniiuiu.s  and  re- 
wards the  extermination  of  tigers,  |iantliers,  and 
various  cat-like  animals,  as  they  do  tliat  of  cobras 
and  other  fniisonous  snakes ;  whereas  in  British 
India  their  destruction  has  become  a  trade  and 
means  of  support.  Ac-cordingly  it  hapfiens  that 
In  the  more  distant  parts  of  India  which  are  not 
yet  under  British  rule,  the  mortality  from  tluse 
causes  is  about  as  great  as  it  was  before  the  Brit- 
ish supremacy  over  India. 

Among  the  animals  so  destructive  of  human 
life,  the  tiger  naturally  staniis  lirst,  and  the  report 
of  1S83  lays  to  his  charge  not  leas  than  OS.")  deattts; 
and  yet  this  animal,  if  it  remains  undisturbed  and 
is  not  irritate<l,  seldom  attiicks  men.  Tigers  as  a 
rule  are  cowanlly,  and  are  only  too  glad  to  steal 
away  at  the  approach  of  man.  In  earlier  times, 
and  tliis  is  especially  true  of  British  India,  when 
tigers  were  more  numerous  than  they  are  at  pres- 
ent, so-called  man-eaters  were  by  no  means  rare 
among  them.  They  were  so  named  because  after 
onc-e  (listing  human  flesh  they  were  said  never 
after  to  eat  other  meat.  At  that  time  it  was  not 
unusiuil  to  hear  of  unuH<><l  highways,  of  large 
Btret<'hes  of  land  left  uncultivated,  and  of  aband- 
one<l  villages  falling  into  ruins,  Itecause  the  rav- 
ages of  this  feai-ful  animal  drove  away  the  inhabit- 
ants. To-day  these  mim-eaters  are  almost  exter- 
minated :  if  one  is  heard  of,  the  attention  of  the 
authorities  is  soon  drawn  to  his  actions,  a  hunt  is 
organimxl,  and  aKually  the  animal  is  soon  killed  by 
the  ritle  of  a  European  sportsman  or  the  gun  of 
some  private  hmiter. 

The  ({uestion  naturally  ariaee,  if  the  man-eaters 
are  so  rare,  how  does  it  happen  that  in  a  single 
year  almost  a  thou.sand  men  lose  their  life  from 
tigers?  In  the  first  place  it  cannot  be  doubted, 
although  tigers  eating  only  men  are  now  fortu- 
nately rare,  tliat  a  tiger  if  he  is  8uri>rise<l  in  his 
lair,  or  comes  face  to  face  with  a  man  in  his  wan- 
derings, under  the  impulse  of  the  moment  imd 
I>erha|)8  more  from  fear  than  any  other  reason, 
knocks  the  man  down  and  then  goes  off.  C'ase« 
of  this  kind  fnipicntly  cx-cur  in  wooded  regions. 
A  tigress  with  young  is  eBi)ec-ially  dangerous,  and 
often  nttiicks  unprovoked  any  one  approac^hing  the 
]>lac<<  where  her  young  ane. 


Again,  herdsmen,  or  gwallas,  as  they  are  called 
in  Bengalee,  freijuently  lose  their  lives,  if,  in 
their  exertions  to  rescue  one  of  their  herd  from 
the  claws  of  the  destroyer,  they  to<3  greatly  expose 
themselves.  In  such  cases  the  tiger  is  very  dan- 
gerous :  he  has  jx^rhaps  already  tasted  blivid,  and 
will  usually  give  up  liis  Ixxjty  only  after  a  struggle. 
If  several  men,  arranged  in  a  cou)j)act  form,  press 
u]x)n  liim,  as,  read}'  to  spring,  ho  cowers  on  the 
ground  liehind  the  bull  slain  by  him,  he  will 
often  slowly  and  unwillingly  retrent,  but  often, 
too.  niaile  furious  bj-  the  sticks  and  stones  thrown 
at  him.  and  by  the  rries  of  his  Iwld  imtjigonists, 
he  will  break  forth  to  the  attack  with  enniged  cry 
anil  bUizing  eye,  and  knock  down  one  or  more  of 
them. 

Tlie  chief  cause  of  death  by  snake-bite  is  the 
almost  universal  custom  among  the  poorer  classes 
of  natives  of  travelling  in  the  hot  8<"a8on  by  night, 
without  torches  or  lanterns.  The  European  in 
India  never  does  this ;  if  he  wanders  by  night 
about  his  bungalow  or  house,  or  in  his  garden,  he 
carries  a  bmtem,  on  his  nightly  journeys  a  burn- 
ing torch,  which  snakes  are  known  to  avoid.  To 
be  sure,  cobnis  are  night  animals  ;  by  day  one  sel- 
dom meets  them,  but  after  sunset  they  i-ome  out 
of  their  hitling  places  to  seek  ffxxl.  A  native 
usually  giTes  barefooted,  or  wc-irs  a  low  shoe  which 
])rotecta  neither  ankle  nor  leg.  In  tlie  dark  he 
steps  on  or  pushes  against  a  poisonous  snake,  is 
bitten,  or  rather  struck  at,  and  prolwbly  by  day- 
break lies  dead  at  the  side  of  the  road. 

The  same  careless  custom  of  wandering  after 
simset  through  jungles  which  are  inhabited  by 
wild  beasts  of  all  kinds,  is,  although  in  less  degree, 
a  constant  source  of  danger  only  t<Mi  freijuently 
involving  death.  As  sxlready  remnrketl,  a  tiger,  if 
he  is  left  undistiirUil,  seldom  attacks  man  in  the 
daytinie,  but  niu<-h  oftener.  if  unprovoked,  creeps 
away  with  an  angry  growl.  Tliis  rule  does  not 
apply  to  encoimters  by  night.  All  rai>aciouH  ani- 
mals go  at  that  time  for  prey,  and  appear  to  be 
fully  conscious  of  their  advantage  over  man  in 
their  sliarjjer  vision  ada])t<?d  to  the  tliick  darkness 
of  night.  Con8e<juently  there  is  for  the  traveller 
not  oidy  the  greater  jtrobnbility  of  meeting  dan- 
gerous l>easts  of  prey  if  he  traverses  the  forests  by 
night,  but  the  tiger  and  the  other  rajiacious  ani- 
mals of  the  forest  are  then  Ixililer  and  more  to  be 
feare<l  ;  and  although  thtr  tiger  is  by  niilnre  cow- 
ardly, yet  imdcr  the  protection  of  the  darkness 
and  the  impulse  of  hunger,  the  s<iund  of  human 
voices  in  the  stiUness  of  the  night  rmiy  attract  him 
nearer  to  the  road,  and  a  crowd  of  unanned 
natives,  passing  only  a  few  arms  lengths  from  his 
lurking  place,  may  arouse  still  further  his  wit:ked 
instinct.      If  the  temptation  prove  too  great,  with 
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a  single  spring  he  alights  upon  one  of  the  unfortu- 
nate travellers,  and  bears  off  his  shrieking  victim. 

We  learn  from  the  Oazette  that  in  1888  not  less 
than  47,487  cattle  were  destroyed  by  wDd  beasts, 
and  it  cannot  be  doubted  that  in  this  connection 
the  tiger  is  especially  destructive,  and  from  this 
cause  there  is  a  very  heavy  tax  on  the  natives 
dweUing  in  villages  near  large  forests.  A  couple 
of  royal  tigers  will  probably  within  a  month  kill 
and  consume  ten  or  twelve  grown  oxen  or  cows, 
and  a  tigress  with  two  or  tluee  almost  grown 
young  is  perhaps  even  more  destructive,  for  she 
takes  pleasure  not  only  in  killing  for  the  nourish- 
ment of  her  young,  but  will  often  kiU  several  at  a 
time  out  of  pure  malice. 

There  are  tigers  which  live  almost  entirely  upon 
large  animals  like  deer  and  boars,  and  only  rarely 
approach  villages  and  human  settlements ;  rather 
the  majority  of  them  depend  for  support  upon 
domestic  cattle,  and  that  is  not  to  be  wondered  at. 
The  ruminating  animals  of  the  forest  are  shy,  rest- 
less creatures,  ever  on  the  watch  for  danger,  and 
so  careful  that  a  tiger,  in  spite  of  bis  cimning  and 
noiseless  approach,  never  succeeds  in  springing 
upon  such  animals  and  in  successfully  tearing 
them  down.  The  tiger  is  more  fortunate  if  he 
lies  down  in  the  neighborhood  of  a  spring  in  the 
jungle,  and  there  hidden,  awaits  the  deer  coming 
after  a  long  hot  day,  half  dead  with  thirst,  impa- 
tient of  the  approach  of  night,  and  careless,  in 
order  to  obtain  the  long-desired  water. 

But  a  tiger  soon  discovers  that  he  can  obtain  his 
food  with  much  less  trouble  and  exertion,  if  he 
attacks  herds.  This  is  not  only  easier,  if  the  herd 
pastures  at  the  edge  of  a  jungle, — quite  imlike 
deer,  which  are  always  cautious,  and  in  a  trice 
in  flight  if  they  scent  the  enemy, — but  a  herd  of 
cattle  moved  by  fear  will  stand  as  if  bound,  with 
their  whole  attention  directed  to  the  striped  robber, 
when  crouching  to  the  ground  he  quickly  ap- 
proaches to  springing  distance.  Then,  when 
'flight  is  too  late,  the  foolish  animals  try  to  escape, 
but  with  a  single  spring  the  tiger  is  among  them, 
seizes  his  victim  with  his  powerful  grasp,  tears  it 
down,  and  kills  it  with  one  bite  of  his'  strong 
jaws. 

The  Asiatic  lion,  which  is  still  foimd  in  a  few 
provinces,  in  Cutch,  Ouzerat,  and  a  few  parts  of 
Bombay,  but  is  rather  rare,  was  formerly  con- 
sidered by  naturalists  on  account  of  a  single 
characteristic  peculiarity  (namely,  the  almost  en- 
tire lack  of  a  mane  in  the  males  and  his  smaller  size), 
as  a  species  different  from  the  African  lion  ;  but 
they  are  now  considered  identical.  Little  is 
known  of  the  manner  of  life  and  the  habits  of  the 
Asiatic  lion.  Hunters  describe  him  as  a  danger- 
ous animal  when  pursued ;  but  if  not  provoked  or 


attacked,  he  appears,  like  the  tiger,  to  avoid  as  far 
as  possible,  encounter  with  man  ;  and  apparentlj 
at  nightfall  he  is  not  so  bold  and  dangerous  as  the 
African  lion.  On  the  other  hand,  a  Uun,  creeping 
along  on  the  ground  in  the  grass  or  in  the  under- 
growth, even  in  comparitively  open  country,  is 
much  more  diflicult  to  distinguish  than  a  tiger, 
because  his  brown  spots  resemble  the  color  of  the 
surroundings.  It  should  bo  stated  that  it  is  i 
mistake  to  suppose  that  the  lion  in  his  natural 
state  has  the  long  flowing  mane  which  ^we  see  in 
the  caged  specimens.  Lions  often  live  in  ckxe 
thorny  thickets,  and  their  manee,  through  the 
constant  combing  on  the  thorns,  and  the  tearing 
in  passing  briery  bushes,  become  thin  and  short, 
and  lack  the  flowing  abundance  which  pleases  ns 
in  the  caged  animal.  Like  the  tiger,  the  lion  de- 
stroys cattle,  but  seldom  or  never  eats  men. 

The  panther  and  leopard  in  many  things  resem- 
ble the  tiger:  they  seldom  attack  man,  onleBB 
they  are  provoked,  driven  into  a  comer,  or 
wounded,  when,  like  all  cat-like  animals,  they 
become  very  dangerous.  Occasionally,  though 
fortunately  rarely,  cases  are  reported  when  both 
ntiitnalH  show  an  imusual  ferocity,  and  become 
man-eaters.  For  many  experienced  Ehiropeans, 
and  even  for  the  native  hunter,  the  Central  Asiatic 
panther,  a  large,  powerful  beast,  is  far  more  dan- 
gerous than  even  the  royal  tiger,  and  both  pantha 
and  leopard  cUmb  with  agility,  a  power  fortu- 
nately denied  tigers  and  lions.  Only  a  few  yean 
ago,  it  was  reported  that  an  English  oflScer  and  a 
native  hunter  fired  at  a  panther  from  the  top  of  a 
tree,  and  wounded  him  severely.  The  panther  j 
climbed  the  tree,  dragged  the  unfortunate  Kngliwh- 
man  down,  mutilated  him  so  that  he  died  shortly 
after,  and  then  mounted  the  tree  again,  and 
killed  the  hunter. 

The  panther,  like  the  tiger,  preys  upon  cattle; 
the  leopard  especially  troubles  the  sheep  and  goats 
of  the  villagers,  and  often  takes  up  his  station 
only  a  few  hundred  feet  from  the  village.  ESs- 
pecially  since  the  Indian  mutiny,  when  the  coun- 
try was  disarmed,  and  in  mountainous  reg;ions, 
leopards  have  increased  to  an  unusual  degree- 
Formerly  each  village  possessed  two  or  three  gvcoa; 
now  only  certain  people  obtain  permission  of  the 
government  to  carry  arms,  and  consequently  not 
enough  animals  are  killed.  The  leopard  has 
special  designs  against  dogs,  which  he  carries  off 
zealously ;  often  he  will  not  attack  a  strong  dog, 
but  creeps  up  to  him  unnoticed  and  waits  for  a 
favorable  opportunity  to  seize  him,  and  to  leap 
upon  his  neck,  when  he  seldom  looses  his  hold 
until  the  strength  of  the  victim  is  exhausted.  Noi- 
withstanding  the  iron  collar  furnished  with  pointi 
which  those  valuable  dogs  wear,  they  are 
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cnrritsl  off  by  the  leopards  in  the  valleys  of  the 
Hiinalnyn. 

Among  liulian  bca«ite  of  prey  there  are  three 
kinds  of  bears :  two  of  tbeiu,  the  brown  and  black 
Himalaya  bears,  are  found  only  in  the  mountains 
of  northern  India.  The  third  kind.  Ursiis  labiatiis, 
is  found  only  on  the  plains  or  in  the  lower  nioiin- 
tain-pawes,  as  in  the  Ncilgherries  of  Madras. 
This  last  is  not  a.  flesh  eater,  but  lives  prini'iimlly 
on  wild  fruit,  various  roots,  grrnin,  ants  and  honey. 
The  t«-o  mountain  bears,  on  the  contrarj',  are  un- 
doubtedly beasts  of  prey  and  kill  and  consume  as 
op|)0rtunity  offers,  slieep,  tss^Xe  juid  cows,  a  large 
number  of  cases  occurring  every  year.  Woodmen 
are  often  brought  home  frightfully  torn  and 
laangled,  and  at  times  cases  are  rcporte*!  when  a 
bear  has  attacked  a  man  without  the  least  provo- 
cation. A  she-bear  with  young  is  more  eager 
than  any  other  animal  to  keep  men  from  the 
neighl)orho<xl  of  her  young ;  she  will  furiously  at- 
tack any  one  who  approaches  them,  and  will  pui'- 
sue  him,  and  wound  him  seriously  with  her  teeth 
and  claws ;  but  a  case  has  never  been  heanl  of, 
although  often  mentioned  in  books,  where  she  en- 
gaged in  dose  comlNit  and  »ttemptc<l  to  crush  her 
victim  in  her  strong  embrace.  Indian  lx;ars  art; 
especially  night  animals,  hut  they  are  fre<|ucntly 
met  with  in  the  daytime,  esjiecially  during  the 
rainy  season  when  the  grass  and  jungles  are  thick 
and  overgrown.  At  these  times,  and  in  distant 
places,  where  the  forests  are  little  travelletl.  one 
may  easily  come  across  the  black  Ix^ar  seeking 
m-oms  undtnr  clusters  of  oaks,  or  bending  down 
biuglis  to  obtain  the  fruit,  and  it  is  not  at  all  rare 
to  see  a  bear  trotting  toward  one  in  the  o|x;n  liigh- 
ay.  But  if  he  is  only  left  alone,  as  a  rule  he  will 
wldom  trouble  a  man. 
^^  To  complete'  the  rtn-ortl  another  ffiur-fiKiUnl 
^Bininial  must  Is*  mentioned,  namely,  the  bluTia  ^r 
^plndian  wolf,  to  which  many  men  and  animali^  f:ill 
H  victims.  There  is  something  especially  alximin- 
H  able  in  bis  character,  for  he  scan-ely  ever  ventures 
on  a  man  or  woman,  but  makes  children  liLs  prey. 
In  some  <>f  the  northern  provinces  of  Indi.i,  es- 

|j>e«.-ially  in  Oiide,  and  in  some  parts  of  Robilcund. 
and  also  in  the  wlnile  imrthwestern  province  of 
IVngal,  the  lossi  of  human  life  by  the  wolf  is  very 
(trejit.  W'liiJe  the  larger  cat-like  anim.als,  as  the 
tiger,  lion.  |Ntntlier.  and  leofHird,  are  night  animals, 
tlie  wolf,  iH-longing  ttt  the  dog  lril»e,  is  a  day 
robber.  At  night  he  carries  off  little  children 
from  their  l)e<ls,  or  from  the  side  of  their  fxirente. 
if  thej'  sleep  in  the  oymn  air.  The  nativets  stJite 
that  if  a  wolf  has  once  taste<l  human  flesh,  he 
aftern'arrls  specially  deeires  it,  and  touches  almiwt 
BO  other  foo<l.  A  wolf  usually  lies  in  nmbush  In 
inunediate  neighborhood  of  a  village,  in  acom- 
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field,  or  in  a  strip  of  sugar-cane,  and  here  bides 
his  tinie,  and  wat<'heM  a  com))any  of  nake<l  chil- 
dren at  play,  until  by  clianc<?  one  of  them  gets 
separated  a  little  from  his  playmates  and  ap- 
proaches the  wolf.  Then  a  sudden  shriek  is  heard, 
and  a  brown  object  is  seen  fleeing  in  all  haste ; 
verj-  rarely  can  such  a  child  Ix?  save<l,  for  the  wolf 
generally  strangle*  it  long  Ivfore  help  can  lie 
rendered.  According  to  the  natives,  the  Indian 
wolf  is  BO  sly  anil  cautious  that  he  is  never  caught 
either  in  ditclies  or  in  traps. 


AN  AFRICAN  SMITHY. 

In  his  accoimt  in  the  London  Graphic  of  his 
journey  to  Kilima-njaro,  Mr.  IL  H.  Johnston  de- 
scribes a  native  forge : — 

The  Ma-Cliaga  are  clever  smiths,  and  forge  all 
kinds  of  utensils,  weapons  and  omamente  from  tlie 
pig-iron  they  receive  from  the  coimtry  of  Usanga, 


AH  irmrAM  roaoi. 

near  Lake  Jip^.  The  forge  is  but  a  |>air  <if  goat- 
skin bellows,  converging  int<i  a  hollow  cone  of 
wood,  to  which  arc  a4l(li>il  two  inon-  scgiiients  of 
stone,  pici-ced  thn)ugh  the  centre.  luid  ending  in  a 
stone  nozzle,  which  is  thrust  into  the  funiacc  of 
charcool.     Tlie  IwUows  are  kept  steady  by  sei-ernl 
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.,.,.  ...^  .,...  .,.,,,y  „-.,r^  ,^^  ji  ..,  -flStt-ViU  « 
^Z^.-   «.     .  ;,^  '      ,,.j,^  rfl.:ttM  V«  •>!,.»   l<.:br>  n-,«SI»' 

•/>  ■'  > .'  ///...,,  i  /ly-M  <  i^K'f!*  in,  »///r<'.-«.  </  a^  k  '4 
I, J  ,«,.  </>  \ni,nitH*utini>  77rf-  'aJi  ;^w.v>-  '//f/,. 
it4-ii.it  iiini,  ill  iH'viA  M  '/f^/r<  U,<-  f/n-f«  si.vj  M 
<///«|.I<4y|)  <|//n>/|  <!■«»«,;/  ;<  /»«<»  JATt  '/f   U>-  J«i«j, 

I  )<  <!(/'  '•  'M(»«  i«  >iiit'i$tH$iaU-.  tin  im  Hit-  i^ir-U-r*  'jf 
Uiif.  iiiiiiiiiia  UiiWity  Itf-  imi^irXinA  imtiutrutl 
IiiIa  iivti! 

A(.  till-  mimii'Hilt  ili<- If  ll/MlMf  i<-ti  </f  t><<- />rn«^<r 
MM  K"''l  »(»«<■«  ,  Ku>/i<  tmlha  umt  iImt  wiy\i\0n- 
litK  IxIuikIii  inifliiiii  vulimMi-  fiirn  ;  Oii-  ittlnnii  tif 
Mm|/IiiiIIii    Iiim    tl<li   iiikI   <>«<'<-l|<-iil    <viii|    lU'ftmiiM. 

Mollovil,  III  |.||l-  MMiUk'III  {Mil.,  Ill  till'  WX'ulM 
I'ailll  |f|/l'»i,  ltl«  IX  il  ttlilliil  IiiikIh  iiikI  ixiiiKf 
ImiiiI  I'ii'ii  iiijiiililii  of  I'lilllviilloii.  Tlw  iiiirHiiitor 
lliiMi  liiiliinlili'H,  hHIi  I>i«  tlHlu-rli-N  mill  <<iii|  iiiim^, 
iviiiilij  liiiiliK  lliln  Uniiil  I'i-kI'iIi  n  viiliiiililf  wMirri) 
iif  iKti'iiHii ,  III.  |Mi<M-iil,  liiiwi-viT,  l.lii<y  iiri*  vfry 
nlliiJiHv  iliiv«lii|N<i|,  mill  Hull.  iiiiinll.y  liy  Aiin-ricmiH 
mill  <  'liliiiiMi,  iiillini  llimi  li,v  KiinmIiimm.  TIik  IiiUit, 
liiiwiMi'i,  mil  iiiiihliiK  hIi'i'Iiiiiiiih  i<iii<rl.iiiMM  t4i  i-nlii. 
Ill<l>  lIlK  |l<lll|i>l\,  mill  lliiiniiviill  llii<iiiiH<lvi<Hiir  ilit 

I  Kill  nil)  ••M 

'I'll!'  Itnninliiim   iiF  |lii>  Mvn  wiiiIim'ii   |iniviiii-i<H, 
'rulMijiiJi    mill   i'niiink,   mil  miMiitwIiiil    riirllii'r  ml- 

MIIUIhI  ,    llllilMi    |«Vll    |llinlili-|<l<  nilltllill  OVIT  HI)  |N<r 

I'iMil  iif  till  lliii  nimiiiriirtiii'li<n  iif  Hllii<riii.  AiimiiI. 
ItllV  III  Hill  nllli'llll  Iii|iiilln  llimii  m-o  WihH)  iif  |liiiiu<, 
III  Willi  II  l.liMi  mil  III  'INiUiUlt  mill  iHHi  In  TmuHk. 
Ill  nil  I'.vnmi  liniiiln  mil  iini|ilii\iiil,  mill  ||,(HH),<I(I0 
iiiiili|i<n  \iiliii>  iniiilmiiil  miiiuiill\.  Tln<  iiiunI  iin- 
|Hiiliiii|  I  liinn  Iif  iiimiurnrluii<N  In  lluii  \\liifhiiw« 
»ii«  miliiiiil  iimli<Mii|n,  <l\i<lii);  mill  liillnw  iviiik<r- 
Mm  iv>li«ti|ik|ii««i<i«tN,  i<|,'  nio  iliiNi  iu>M  ill  iui|H)r- 
l.»iin<  iiii'ImiIiv.  iIi«<  i|imiIIi<ui«,  lllv^\vli«^K  miil  rtowr- 
«««ll>      m<HiiUv<  tlitwii  tliviv  m>>  iti)i»oi\Mis  *vn», 

«mi<ll«<  <»l\il    jjllHl   IU>UMI«V>,  \N«VIMii;i>  f.lOliWIfyi.  «\»jv 

«-«IV»  Uvll  NsM  »«(»k«i\)t  i«l>-«Ui<«hiiionl>.  oh\ 
n*.**'  IrtMvi  «N«»  nvtiwb   K»  x\'»IK>l  ri«,-«,\n,>,  (ml 

iM\<    «\«|HM     ,\|     Uh«    «V«I»IV    >\f    M«{«U     W\»VvS)>vX|w. 

>>M>»A««\<  ««lh  <W«n,  Itvii^v  »»  wvx  ImV  nvtmi- 
!'«>  «M»v  .M  m«i«<>««l  )>t\\t««>i»  «\  S»\^>«v«      l'?vT\<  i* 

\\\mV»  «(>»>  !\  )>t^\t«^v  iVVVAV  tvHttv^-*.  wvti!*.  ,v.v.«^ 


t-ujH.      T:i^    <:.■•  V3:u»'  : 

»'tu"t    ir-.OTp*^   l;i-»-t»,T-r    «f|      |« 

»*■  h:::<>i:  »-K.r»-.T  jiccc**;  ;„ 
;r-;*r-:    -    ^u,   w^j    *-»i    » 

t*mi*  t"«  \j^.\  ii  riuyi  with  tbe  maanfactOM. 
"n-f  nAti>itiftt)h^  ar..-  •UariWted  ben-  and  then 
a»x«t  t»i^  'r*iiitrT.  wJKrr^r  the  raw  material  is  lo 
U-  (ui>J  u,  tU  l*-t  »Jvantaffe.  fr*  tnnnomtkn  b 
'Jiffi'-ult  aii'l  f»Mly. 

Many  |«^<*iij«-t#.  even  those  which  have  a  w* 
'Kfriiari'j.  j,r.^liir*  a  >ja.|  impreasioa  an  an-ountef 
th«-ir  »liiriwin.*i»  an«l  tasteless  execution.  The kw 
Htori'Ianl  of  living  and  education  among  the  ym- 
anti,  who  are  the  principal  eustomeis,  is  the 
iiiaiii  caiiw!  of  thi8.  For  instance,  in  a  town  d 
Tolioh.1.  nr.;  pr.Mlin»,il  wjarse,  clumsy  muskets  irith 
flint  lockH,  which,  nevertheless,  find  a  ready  sale  at 
njCKKl  priire,  even  an  far  as  East  Siberia  and  Amoor. 

In  general,  liowi-ver,  manufacturing  has  tak«n 
nuiiiy  Htc|iH  in  advance  in  Siberia  within  the  last 
flftii-ri  yi'iifH.  Ill  many  places  macliinery  has  takai 
the  pliMXMif  hand  laUir,  lietter  procetises  in  tanning, 
•lyeiiiK,  etc.,  have  In-en  introluceil,  and  a  geneal 
impniveiiicnt  Ih  noticoahle  in  the  quality  of  all  the 
Ihe  pnHluctiDiiH.  With  U'tter  means  of  transjwr 
t«tioii  and  nil  iiifiiHion  of  Kuroiiean  enterprise, 
HilN>riii  will  yet  contribute  an  imiH>rtant  sliaie  to 
lhi>  rcHourccN  of  tlic  world. 

AiHiirdiiiR  to  the  Indian  \t&\n'Ts  Dr.  Aitchi- 
Hon  lutH  iiiiidc  mi  extensive  liotanical  collection  in 
ItadKhiH  mid  Khonussmi,  in  Persia,  and  when  last 
liMinl  of  was  at  Tiirlmt,  on  the  PormvAfjthan  fron- 
tier. He  is  ssiid  to  lx<  very  anxious  to  transfer 
hi*  »Mll«\'tioiis,  which  iniiiiU>r  (!»)() siHH'ii<s,  toKew 
Mis  n«e!in-)i«>s  luive  U>.>ii  dirivt»>tl.  not  luerelv  to 
the  «Mllt<ctioti  x^i  pUuit.<.  but  to  ascenaining'the 
I**!*  to  which  tliey  an>  put  Uxally. 

TJio  rapidity  with  which  stalactites  are 
ftWlH«\i  under  fav.^rable  ixndition  is  woU  shown 
in  St.  John's  tSato.  *,\iolyv.  This  old  cate  in  the 
»»W»  of  the  city  \va.<  n-b<.:i;i  ir.  •.>!>:  ,.f  .i  cT>fvish 
Un«<«l.>n<\  .-uid  t»-.t  i\^ns;a:-.:  ,irv.-:i;-.c  .  -f  \ra:,-r  'i^  oi 
the  vT«»\ivt>ii  h;4s  :-.;;ii:-.  ,:■,•.. Ti-:-  ,'  -I'r-.j-  ..■' 
hnwv  nMi;<-r.  Iv.  v.viv.y  v.i>,.s  r-._--."..ir  scjilactai 
h»xv  S>-^<.  f,>tT-.';i\l.  A-:v.-.-  r-..-..:;-.:-;  .s  I-^ri^th  i-rf  a 

»>*a>»  isK*j  ir.  ,«uir.>.WT  *:  irr  av-*. 
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[  COMMENT  AXD  CRITICISM. 
I  IS  HEPORTED  that  the  President  has  virtually 
Bed  to  postpone  the  appointment  of  the  8ii[)i'r- 
tldent  of  the  coast  and  ^ctxletic  survey  until 
f  the  meeting  of  ron^frcss.  This,  if  true,  will 
Regretted  by  all  interested  in  the  survey,  as  it 
teential  that  when  congress  assembler  there 
)  be  some  one  to  speak  with  autliority  about 
deeds  and  work  of  the  siirrey.  As  the  matt«r 
I  stands,  congress  will  have  no  one  to  look  to 
I  policy. 

fi  ii«TERESTii«o  DISCUSSION  took  plac«  at  the 
Bng,  October  9,  of  the  Naval  institute  at  An- 
>lis  on  the  subject  of  arctic  exploration.  C.  R. 
^om,  of  the  Royal  geographical  society,  pre- 
8,  and  tlie  essayist  of  the  evening  was  Lieut. 
ff.  Danenhower  of  the  Jeonnette  ex])e<lition. 

point  of  the  pa|)er  was  the  inndvisnbility  of 
bcr  arctic  exploration,  and  the  »i)eak<T  de- 
^1  himself  as  definitely  opix)s«l  to  further  ex- 
Ation  of  the  (xtltir  region  l>ounded  by  tlie  85th 
iUel.  He  considered  tliat  geograpliical  dis- 
>ry  is  not  of  sufficient  importance  to  wnrront 
Xnire  to  the  dangers  to  be  encountere«l  there, 

that  there  is  no  Bj)ecial  reason  for  supjxMing 

the  meteorological  phenomena  of  the  polar 
tm  differ  easentially  from  those  which  may  l>e 
irved  near  its  borders.  Tlie  paper  was  supple- 
|tpd  by  others  received  from  Chief  engineer 
.  W.  Melville,  U..S.N.,  Sir  Geo.  Nares,  and 
tenant  Greely,  and  verbally  discussed  by  Dr. 
■Mjd^gff  the  Polaris  expe<lition,  and  Mr.  I^Iark- 
^^MRm  in  favor  of  further  arctic  explora- 

were  rend  from  Prof.  J.  E.  Nourse,  U.8.N., 
Dr.  H.  Rink,  formerly  governor  of  the  Danish 
bies  in  Greenland. 


|te  tenor  of  the  discussicin,  generally,  was  to  the 
ft  that,  wliile  it  might  be  admitted  tliat  further 
(oration  could  not  be  justified  on  utiUtarian  and 
tnercial  grounds,  nererthelesB,  without  refer- 
I  to  scientific  results,  the  world  could  not  but 
(  by  the  examples  of  determination  and  heroism 
Bh  arctic  exploration  may  be  counted  on  to  de- 
1  the  future,  as  it  has  done  in  the  past,  that 


indivi<luals  and  nations  cannot  afford  to  gauge 
their  endeavors  by  a  merely  commercial  standard  ; 
and,  lost,  that  in  regard  to  the  facts  of  terrestrial 
physics  to  be  determined  by  an-tic  exploration,  the 
essayist  had  come  to  an  unwarranteil  conclusion. 
Tlic  latter  view  was  especially  insisted  on  in  a 
vigorous  and  comprehensive  stiitement  by  Mr, 
Markliam. 

There  can  be  but  one  opinion  among  men  of 
science  in  regard  to  a  certain  sort  of  arctic  expe<li- 
tion.  A  vague  '  patriotic '  impulse  to  plant  the 
flag  of  any  given  country  at  tlie  pole,  taken  by 
itself,  is  no  more  entitled  to  resjiect  than  is  the 
motive  which  prompted  the  wanderings  of  ■  Ser- 
geant Bates '  over  regions  generally  accessible. 
An  expe<lition  fitted  out  for  mere  glorj',  without 
any  definite  scientific  object  or  well  matured  and 
clearly  understood  plan,  officered  by  men  whose 
courage,  enthusiasm  and  inexperience  are  their 
only  qualifications,  is  in  no  respect  to  be  com- 
mended. Such  expeditions  have. had  their  share 
of  the  glory  they  sought,  and  have  contributed  an 
enonuous  proporti<in  to  the  total  of  arctic  disaster. 
It  is  to  be  hciped  that  there  will  be  no  more  of 
them,  in  spite  of  the  fact  that  they  have  also  con- 
tributed sometliing  to  the  common  stock  of  knowl- 
edge. Scientific  exploration  of  the  arctic  regions 
will  go  on.  Like  other  undertakings  which  de- 
[lend  for  the  sinews  of  war  upon  national  or 
individual  interest  luid  liberality,  it  will  have  its 
periods  of  at'tivity  and  of  inaction.  But  Uint  the 
crown  of  the  sphere  shall  be  left  to  solitude  and 
the  auroras,  while  science  with  her  questions  and 
man  with  his  ambitions  coexist  upon  this  planet, 
is  a  proposition  requiring  no  refutation. 


The  NECKSsmr  op  payino  greater  attention  to 
the  study  of  geography  in  its  widest  sense  is  gradual- 
ly becoming  admitted  in  European  countries.  The 
Revue  fie  giographie  cites,  with  appropriate  com- 
ments, a  recent  discussicin  in  the  French  senate  on 
this  subject,  by  M.  Bordoux,  formerly  Minister  of 
pubUc  instruction,  and  )L  Goblet,  at  present  hold- 
ing that  office.  In  brief,  the  former  called  atten- 
tion to  the  need  of  more  and  better  geographical 
teaching,  both  in  Paris  and  the  provinces,  and  to 
the  isolation  of  the  present  teachers.     He  ui;ged 
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pegs  thrust  into  the  ground,  and  a  huge  stone  is 
often  placed  on  the  pipe  to  keep  it  Ann.  After  the 
iron  has  been  heated  white  hot  in  the  charcoal,  it 
is  taken  out  by  the  iron  pincers  and  beaten  on  a 
stone  anvil.  The  Chaga  smiths  not  only  make  spear- 
blades  and  knives  of  apparently  tempered  steel,  but 
can  fabricate  the  finest  and  most  delicate  chains. 

THE  INDUSTRIES  OF  SIBERIA.' 

In  the  region  of  the  Amoor,  the  industries  are 
of  very  small  extent,  chiefly  on  account  of  lack  of 
means  of  transportation.  The  only  possible  com- 
munication at  present  is  upon  the  rivers,  and  is 
completely  closed  during  a  great  part  of  the  year, 
when  the  rivers  are  impassable  for  both  boats  and 
sledges.  This  is  unfortunate,  for  on  the  borders  of 
this  immense  territory  lie  important  industrial 
interests. 

At  the  sources  of  the  tributaries  of  the  Amoor 
.are  gold  mines ;  Kamchatka  and  the  neighbor- 
ing islands  produce  valuable  furs ;  the  island  of 
Saghalin  has  rich  and  excellent  coal  deposits. 
Moreover,  in  the  southern  part,  in  the  so-called 
Usuri  region,  are  rich  timber-lands  and  some 
land  even  capable  of  cultivation.  The  pursuit  of 
these  industries,  with  the  fisheries  and  coal-mines, 
would  make  this  Usuri  region  a  valuable  source 
of  revenue ;  at  present,  however,  they  are  very 
slightly  developed,  and  that  mostly  by  Americans 
and  Chinese,  rather  than  by  Russians.  The  latter, 
however,  are  making  strenuous  exertions  to  colo- 
nize the  territory,  and  thus  avail  themselves  of  its 
resources. 

The  industries  of  the  two  western  provinces, 
Tobolsk  and  Tomsk,  are  somewhat  farther  ad- 
vanced ;  these  two  provinces  contain  over  80  per 
cent  of  all  the  manufactories  of  Siberia.  Accord- 
ing to  the  ofiicial  reports  there  are  2,800  of  these, 
of  which  1,460  are  in  Tobolsk  and  660  in  Tomsk. 
In  all  12,500  bands  are  employed,  and  14,000,000 
roubles  value  produced  annually.  The  most  im- 
portant class  of  manufactures  is  that  which  uses 
raw  animal  materials, — dyeing  and  tallow  render- 
ing establishments,  etc.  The  claaa  next  in  impor- 
tance includes  the  distilleries,  breweries  and  fiour- 
miUs.  Besides  these  there  are  numerous  soap, 
candle  and  glue  factories,  carriage  factories,  rope 
walks,  felt -boot  making  establishments,  etc. 
These  latter  can  scarcely  be  called  factories,  but 
are  rather  of  the  nature  of  small  work-shops. 
Except  the  mines  and  the  smelting  works  closely 
connected  with  them,  there  is  very  little  manu- 
facture of  mineral  products  in  Siberia.  There  is 
one  exception  in  the  case  of  considerable  glass 
works,  which  produce  200,000  roubles  worth  annu- 

■Coodensed  from  an  arttole  In  the  OetterrHchitche  monat- 
tchri/t  /fir  den  Orient. 


ally.  There  are  also  small  potteriee  and  brick 
kihjs.  The  only  textile  manufacturing  worthy  of 
notice  is  done  at  a  single  establishment  in  Tjumen 
which  produces  annuaUy  200,000  roubles  worth  ol 
army  cloth.  The  needs  of  the  people  in  this  line 
toe  ahnost  entirely  suppUed  by  household  mann- 
factures.  Many  knit  and  woven  wooUen  articks 
prepared  in  this  way  find  a  market  evai  in 
European  Russia. 

In  all  the  Siberian  manufactures,  there  is  ahnoat 
no  national  division  of  labor  or  management  of 
capital.  The  same  person  is  often  both  capitalkt 
and  laborer,  and  Oje  production  of  the  raw  aor 
terials  goes  hand  in  hand  with  the  manufactmm 
The  manufactories  are  distributed  here  and  there 
about  the  country,  where  the  raw  material  is  to 
be  had  to  the  best  advantage,  for  transportation  is 
difficult  and  costly. 

Many  products,  even  those  which  have  a  wide 
demand,  produce  a  bad  impression  on  acc-ountof 
then-  clumsiness  and  tasteless  execution.  The  low 
standard  of  living  and  education  among  the  peas- 
ants, who  are  the  principal  customers  is  the 
nuun  ^use  of  this.  For  instance,  in  a  town  of 
Tobolsk  are  produced  coarse,  clumsy  muskets  with 
flintlocks,  which,  nevertheless,  find  a  ready  sale  at 
agood  price,  even  as  far  as  East  Siberia  and  Amoor 

In  general,  however,  manufacturing  has  taken 
many  steps  in  advance  in  Siberia  within  the  last 
fifteen  years.  In  many  places  machinery  has  taken 
the  place  of  hand  labor,  better  processes  in  tanninjr 
dyeing,  etc.,  have  been  introduced,  and  a  general 
improvement  is  noticeable  in  the  quahty  of  all  the 
the  productions.  With  better  means  of  transpcff- 
tation  and  an  infusion  of  European  enterprise 
Siberia  will  yet  contribute  an  important  share  to 
the  resources  of  the  world. 

—  According  to  the  Indian  papers  Dr.  Aitchi- 
son  has  made  an  extensive  botanical  collection  in 
Badghis  and  Khorassan,  m  Persia,  and  when  last 
heard  of  was  at  Turbat,  on  the  Perso-Afghan  fron- 
tier. He  is  said  to  be  very  anxious  to  transfer 
his  collections,  which  number  600  species,  to  Kew 
His  researches  have  been  directed,  not  merely  to 
the  coDection  of  plants,  but  to  ascertaming  the 
uses  to  which  they  are  put  locaUy. 

—  The  rapidity  with  which  stalactites  ar« 
formed  under  favorable  condition  is  well  shown 
in  St.  John's  Gate,  Quebec.  This  old  gate  in  the 
walls  of  the  city  was  rebuilt  in  1867  of  a  greyish 
limestone,  and  the  constant  dripping  of  water  from 
the  crevices  has  made  deposits  of  rather  dirtv 
limey  matter.  In  many  cases  regular  stalactite 
have  been  formed,  some  reaching  a  length  of  a 
foot  and  a  half,  and  being  at  least  three-quartere 
of  an  inch  in  diameter  at  the  base. 
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FRIDAY,  OCTOBER  33.  1885. 

COilMEyT  AND  CRITICISM. 

REK>RTED  that  the  Prceident  lias  virtually 
to  [Kwtpone  the  appointment  of  the  mii>er- 
il  of  the  iXKifit  anil  j?oo<leHc  survey  until 
t  meeting  of  oonj;Te8s.  This,  if  true,  will 
tted  by  all  interesttil  in  the  survey,  as  it 
ial  that  when  congress  asiseinbles  there 
some  one  to  speak  with  authority  about 
s  and  work  of  the  survey.  As  the  matter 
nds,  congress  will  have  no  one  to  look  to 
Jcy. 

TCRESTixo  DISCC9SI0X  took  plaoe  at  the 
October  9,  of  the  Naval  institute  at  An- 
in  the  subject  of  arctic  exploration.  C.  R 
n,  of  the  Royal  geographii-nl  society,  pre- 
ail  Uie  essayist  of  the  evening;  was  Lieut. 
)&tieiihower  of  the  Jeannette  exjiedition. 
It  of  the  i<aper  was  the  inadvisability  of 
arctic  exploratii.in,  and  tlie  speaker  de- 
imself  as  definitely  opposed  to  further  ex- 
I  of  the  polar  region  Ixtunded  by  the  85th 
^He  consideroj  that  geographical  di»- 
ritot  of  sufficient  importance  to  warrant 
>  to  the  dangers  to  be  encountered  there, 
is  no  special  reason  for  supposing 
rological  phenomena  of  tlie  polar 
liffpr  easentially  from  those  which  may  be 
I  near  its  bonlers.  The  paper  was  supple- 
by  ntheiB  received  from  Chief  enguieer 
.  Melville,  CS.N.,  Sir  Geo.  Nai-es,  and 
int  Greely.  and  vertelly  discussed  by  Dr. 
Is  of  llie  Poliiris  ex]>e<lition,  and  Mr.  Mark- 
jeiters  in  favor  of  further  arctic  exploni- 

kWBil  from  Prof.  J.  E.  Nourse.  U.S.N., 
Rink,  formerly  governor  of  the  Danish 
hi  Greenland. 


DOT  of  the  discussion,  generally,  was  to  the 
It.  wliile  it  might  lie  admitted  that  further 
ion  could  mil  be  justilie<l  on  utilitarian  and 
nal  grounils.  nevertheless,  without  refer- 
Ipentific  residts,  the  world  could  not  but 
^B  exampli'S  of  determination  and  heroism 
^c  exploration  may  be  counted  on  to  de- 
tlui  future,  as  it  has  done  in  Ute  post,  that 


individuals  and  nations  cannot  afford  to  gauge 
their  endeavom  by  a  merely  commercial  standard  ; 
and,  last,  that  in  regard  to  the  facta  of  terrestrial 
physics  to  be  determined  by  arctic  exploration,  the 
essayist  had  come  to  an  unwarranted  conclusion. 
The  latter  view  was  esfx-cially  insisted  on  in  a 
vigorous  and  comprehensive  statement  by  Mr. 
Markham. 

There  can  be  but  one  opinion  among  men  of 
science  in  regard  to  a  certain  sort  of  arctic  expedi- 
tion. A  vague  '  patriotic '  impulse  to  plant  the 
flag  of  any  given  coimtry  at  the  pole,  taken  by 
itself,  is  no  more  entitles!  to  rcepect  than  is  the 
motive  which  pmuiptod  the  wanderings  of  '  Ser- 
geant Bat4?a'  over  regions  generally  accessible. 
An  expedition  fitted  out  for  mere  glory,  without 
any  definite  scientific  object  or  well  matured  and 
clearly  understood  plan,  officered  by  men  whose 
courage,  enthusiasm  and  inexperience  are  their 
only  qualifications,  is  in  no  respect  to  lie  com- 
mended. Such  ejqie<litionB  Imve.had  their  share 
of  the  glory  they  sought,  and  have  c-ontributt^  an 
enormous  proportion  to  Ihu  total  of  arctic  disaster. 
It  is  to  be  hoped  Uiat  there  will  be  no  more  of 
them,  in  sjiite  of  the  fact  that  they  have  also  con- 
tributed something  to  the  common  stock  of  knowl- 
edge. Scientific  exploration  of  the  arctic  regions 
will  go  on.  Like  other  undertakings  which  de- 
jx-nd  for  the  sinews  of  war  upon  national  or 
individual  interest  and  lilxTality,  it  will  have  its 
periods  of  activity  and  fif  in.iftion.  But  that  the 
crown  of  the  sphere  shall  be  loft  to  solitude  and 
the  auroras,  while  science  with  her  questions  and 
man  with  liis  ambitions  coexist  upon  this  planet, 
is  a  proptisition  requiring  no  refutation. 


Thk  NECKSsmr  of  pattso  greater  attention  to 
the  study  of  geography  in  its  widest  sense  is  gradual- 
ly becoming  admitted  in  European  countries.  The 
Bemtede  giographie  cites,  with  ai)propriate  cam- 
mente,  a  recent  discuasicm  in  the  French  senate  on 
tliis  subject,  by  M.  Bardoux,  fonnerly  Ministt-r  of 
pubhc  instruction,  and  M.  Goblet,  at  present  hold- 
ing that  oflSce.  In  brief,  the  former  called  atten- 
tion to  the  need  of  more  and  better  geographical 
teaching,  both  in  Paris  and  the  provinc«s,  and  to 
the  isolation  of  the  present  teachers.     He  urged 
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n\*iti  tt^fr  traj-ji.r  --.f  V^mis  of  E^v-mfcier  7.  madr  at 
V,'iTit.9rr,rt:;,.  Ti.^  drscTipti./n  -jf  thr  •i-rtemunatiiw 
'4  tJ><;  Utiturlf;  of  t>*  oheerving  statii>a  fa  worth 
t\wA\nv:.  '•The  iatitud*',  deduced  fr«3m  eleven 
Di'Tidian  altitQd««,  kindly  takien  whh  a  sextant  \>\ 
Mr.  J,  W,  f,V>nnoHy,  survfevor.  is  M'  6'  24.7".  ~ 


THE  ALERT  EXPEDITIOX. 
TiiK  Ht^raincr  Alert,  Litmtenant  Gordon,  R.  X., 
nomuiiuulinf!;,  arrivwl  at  St.  John's,  N.  F.,  Oct.  14 
from  lixr  M-rrond  attcinT)t  to  reach  Hudson  Bar 
hnviiiK  viHit<«l  all  the  Htations  where  observers 
luul  liii-ii  |)lar-c<l  in  1884,  reliering  the  parties  and 
Nii|i|ilyinK  thfir  placefl  by  fresh  observers.  All 
wi>n<  well,  only  oni*  (Imth,  that  of  a  station  hand 
by  wiirvy,  having  Iwen  reported.  One  of  the 
Ht^itioiiH  wiiH  found  dewirtod,  Jmt  the  party,  fearing 
tliK  Alert  nuKht  not  rvach  them,  had  taken  pas- 
HiiKi*  <>u  tlu>  IIuiIhoii  Bay  comi>any's  steamer 
liivbntdor.  Tlio  rmultH  of  work  at  the  stations  have 
Inimi  fiiroriihle,  though  exact  details  have  not  yet 
ImMi  rtHvivwt.    The  Alert  reached  her  destinatioa 
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Ithout  difficulty,  and  those  most  interested  in 
4ic  route  by  Hudson  Bay  to  Eur(>]>e  for  tlie  wheat 
rof  Manitoba,  are  enthusiastic  in  their  asBerlions 
that  this  proves  the  practicability  ot  the  route.  A 
sober  second  thought,  however,  would  indicate 
that,  as  far  as  yet  made  public,  absolutely  notliing 
new  has  been  learned  on  the  voyage  of  the  Alert. 
The  character  of  the  navigation  of  Hudson  Bay, 
a  great  shoal  inlet,  with  its  bottom  dotted  with 
8tu{>endous  bowlders  often  rising  nearly  to  the 
surface ;    with   no  good   jxirt   in   the  southwest, 

L\rhere,  at  the  best  imchorage,  the  vessel  lies  eight 
or  nine  miles  from  what  must  be  the  Khijiping 
point,  permanent  jjiers  of  any  length  being  out  of 
tlie  question,  owing  to  the  movements  of  the  ice : 
strictly  arctic  climate,  constant  mirage,  and  no 
'  charts  of  any  value  :  these  incidents  of  the  plan 
do  not  seem  to  be  affected  by  anj'thing  done  on 
the  voyage  as  far  as  yet  known. 


^rS£  AND  ABUSE  OF  LEARNED  SOCIETIES. 
Every  coimtry  thinks,  doubtless,  when  it  loiks 

•at  the  peculiar  way  in  which  things  are  done  in 
Other  countries,  that  it  could  devise  a  method  of 
much  more  dignity  and  wisdom  for  carrying  out 
its  ]>ur]KHies.  We  may  certainly  be  excused  for 
thinking  that  the  plans  by  which  great  men  are 
selected  in  lx)th  EngUmd  and  France  might  be  iui- 

I proved  ui>on.  The  familiar  story  of  the  caniUdate 
for  the  fortieth  arm-chair  of  the  French  academy 
going  about  and  soliciting  the  votes  of  thirty-nine 
immortals,  never  fails  to  give  one  an  unpleasant 
shock  at  every  fresh  hearing.  Even  our  pret^iden- 
tial  candidates  are  considere*!  to  be  dehcicnt  in 
^  dignity  when  they  moke  public  siwjeches  in  their 
^kown  behalf,  and  the  literary  nmn  is  supposed  to  be 
^^a  man  of  much  more  delicate  feeling  than  any  poli- 
tician. Nor  is  the  Englisli  way  of  granting  .iduiis- 
sion  into  the  Royal  society  at  all  to  be  preferred  ; 
to  hold  an  actual  comiK?titive  examination,  on  the 
result  of  which  a  certain  number  of  succeeafol 
candidates  are  annually  chosen,  is  not  to  show 
deference  to  the   feelings  of  the  candidate  any 

■  more  than  the  French  have  done. 
Tliere  is  a  simple  principle  that  should  guide  the 
bestowal  of  honors, — it  is  tliat  they  shoul<l  l>e  given 
nnd  not  sought.  In  private  Ufe  a  man  is  not  ex- 
Ipected  to  |>rees  his  merits  or  his  company  upon 
[his  friends.  We  should  consider  it  a  Imrborous 
[■ocial  etiipiette  in  which  a  person  was  retguired  to 
[call  upon  all  his  ocijiiaintances  and  lH>g  to  lie  in- 
ITited  to  their  chuicwt  dianeni.     If  rewards  ore  to 


be  given  at  all  for  distinction  in  science  or  in 
letters,  they  should  Iw  given  freely,  and  not  be 
made  bitter  bj-  conditions  to  which  a  gentleman 
has  never  before  lieen  obliged  to  submit.  It  may 
be  a  difficult  matter  to  make  the  proper  choice, 
but,  at  least,  it  should  be  made  ^-ithout  the  njaaist- 
ance  of  the  candidate  liimself . 

The  English  method  has  the  additional  disad- 
vantage that  it  does  not  secure  tlie  men  whom  it 
is  most  desirable  to  honor.  During  the  school-boy 
period,  the  distinction  between  different  individu- 
als is  a  distinction  of  learning,  and  an  examination 
is  not  unfitted  to  discover  the  boy  who  deserves 
reward.  But  learning  is  not  the  quality  which  a 
state  nee<ls  to  make  it  great.  Casaulwns  are  not 
the  kind  of  men  who  have  built  up  English 
science.  The  qualities  which  ought  to  be  encour- 
aged, and  which  it  should  be  a  nation's  delight  to 
honor,  are  qualities  too  subtle  to  be  detected  by  a 
competitive  examination.  That  is  a  way  of  deal- 
ing out  honors  which,  as  Professor  Chrystal  has 
just  said  before  the  British  assoc-iation,  belongs  to 
the  pupillary  age  both  of  men  and  of  nations. 

In  our  own  national  academy,  whose  tender  age 
forbids  as  yet  the  lustre  that  clings  to  the  ancient 
institutions  of  the  European  capitals,  the  only 
knowledge  a  man  may  have  that  he  is  a  candidate 
for  election  is  through  the  imprudence  of  his 
friends  among  the  academicians.— an  unprudence 
which  is  unhappily  too  ccimnitm.  Indeed  it  is 
becoming  evident  to  many  that  the  candidate 
active  in  pushing  his  own  claims,  in  however 
sei"ret  a  manner,  iapro  taiito  lessening  his  clmnces 
of  admission.  And  this  is  as  it  should  be :  merit  in 
the  eyes  of  others  shoidd  be  the  single  test. 


THE  RECENT  EDUCATIONAL  MEETING  IN 
BOSTON. 

The  e<lucational  conference,  which  met  on  Friday 
and  Saturday,  Oct.  16  and  17,  at  the  Boston  Latin 
school,  was  one  of  the  most  notable  ever  held  in 
Amerit'a,  by  reason  of  the  representative  cluiracter 
of  the  delegates,  the  nature  of  tl»e  topics  discussed, 
and  the  possible  effect  upon  our  liigher  education 
of  the  movement  there  inaugurated. 

The  teachers  of  the  preparatory  schools  have  for 
some  time  been  conscious  of  certain  difliculties 
arising  from  the  lack  of  a  proper  understand- 
ing cm  their  part  of  what  the  colleges  really  desire 
of  them,  and  (larticularly  as  regards  the  requisi- 
tions for  admission  to  college,  in  the  determiiuition 
of  which,  they,  however  interested  parties,  have 
never  been  recognized  as  having  a  voice.     Addj- 
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tional  subjects  have  been  added  from  time  to 
time  Ut  the  rer]nirement8,  additional  qnantitiea 
aIiK>  in  the  traditional  aubjects,  while  each  college 
has  ni)>re  or  lew  Mmtributed  to  the  diversitT  of  the 
I>rr)Krainme  mibmittod  to  the  preparatory  schools. 

Those  unsatisfactory  relations  were  the  subject 
of  a  very  frank  (liscumion  at  the  meeting  of  the 
MaiwacliuiMtttii  cUuisical  and  high  school  teachers 
awKK-intion  in  1884.  Resolutions  were  passed 
setting  forth  the  desirability  of  a  meeting  of 
delegHt««  of  that  body  with  representatives  of  the 
New  England  colleges  to  consider  matters  of  com- 
mon interest,  and  at  the  following  meeting,  in 
April,  188r>,  a  committee  was  appointed  to  make 
arrangements  for  such  a  conference. 

The  resjionse  of  the  colleges  was  most  cordial, 
as  may  be  inferred  from  the  fact  that  fourteen 
collc^>H  were  represented  at  the  recent  meeting, 
and  eleven  of  these  by  their  presidents.  Nearly 
every  one  of  the  leading  academies  which  fit  for 
college,  aa  well  as  many  of  the  public  high  schools 
of  the  larger  New  England  cities  and  towns,  were 
also  represented  by  their  principals. 

Tlie  programme  of  the  meeting  involved  the 
presentation  of  only  four  papers,  with  a  discussion 
of  each.  Two  of  these  were  prepared  by  persons 
connectetl  with  colleges  and  two  by  preparatory 
teachers,  and  in  each  instance  the  discussion  was 
openixl  by  a  delegate  representing  the  alternate 
interest.  fYom  the  side  of  the  colleges,  President 
Porter  of  Yale  sjwke  on  the  question,  '  How  can 
tl»e  pw'paratory  schools  coOperate  more  effectively 
with  the  alleges  ?'  and  Professor  Fay  of  Tufts 
w>lU>ge  had  prepared  an  answer  to  the  query, 
•  What  are  some  of  the  moet  prominent  and  pre- 
vailing defects  in  the  preparation  of  candidates 
for  colU>Re?'  the  material  cited  in  evidence  being 
collntwl  from  nine  leading  colleges.  The  ques- 
tions, •  Is  any  greater  degree  of  iinifonnity  in  the 
requisitions  for  admission  to  college  practicable?' 
and.  '  Under  what  conditions  might  admission  to 
college  by  certificate  be  permitted  ? '  were  treated 
r«t>))ectively  by  Principal  Bancroft,  of  Phillips 
academy.  Andover,  and  Dr.  Robert  P.  Keep  of  the 
Free  academy,  Norwich.  Conn.,  while  the  discua- 
siona  on  theee  topics  were  opened  by  Preaident 
Eliot  of  Harvard  and  Ptveident  Robinson  of 
Brvtwn  »mlversity. 

The  p«i|»»rsi  were  oharacterired  by  the  com- 
)ile(<«4  franknewt.  and  the  evils  which  stand  in  the 
way  of  a  cvinsistent.  consecutive,  and  honest 
natiimal  svts^mm  of  eiiucation.  were  imflinchingly 
fat^l.  Ttie  ivptvsentatiwe  of  the  colleges  wei« 
gi\-vn  a  clear  understanding  of  the  practical  diffi- 
ctiltkv  »hoy  created  for  the  fitting  schools,  while 
the  t««ohof«  of  th«e  achook  kwmed.  pertiaps  f* 
tlie  fint  time,  just  bow  the  prodocto  of  their  effotti 


are  regarded  by  the  collie  prof esBors,  into  wfaosB 
hands  they  are  committed  for  a  oontinnance  of 
the  work  b^:un  by  them.  The  showing  ww 
anything  but  gratifying  to  our  national  vanity, 
for  the  fact  was  not  overlooked  that  the  colleget 
find  it  hardly  possible  to  correct  the  careless  or 
lazy  intellectual  habits  contracted  in  the  prepara- 
tory schools.  On  the  other  hand,  the  colleges  wen 
held  responsible  for  the  larger  part  of  the  enl, 
owing  to  the  excessive  burden  put  by  them  upon 
the  schools.  The  traditional  abeurdity  of  setting 
quantity  above  quality  in  the  requirements  for 
admission  to  college  was  boldly  criticised,  and 
hopes  were  expressed  that  some  plan,  that  will 
prove  satisfactory  to  all  parties,  may  yet  be  devised 
for  admission  of  students  upon  the  certificate  of 
competent  teachers  that  they  are  prepared  to  pur- 
sue a  collegiate  course  with  profit. 

If  any  came  to  the  meeting  skeptical  as  to  any 
practical  results  of  a  conference  of  two  classes  of 
teachers,  whose  work,  however  naturally  a  unit, 
has  thus  far  been  conducted  in  entire  independ- 
ence, the  one  part  of  the  other,  he  must  liave  been 
happily  disappointed.  When  one  considers  the 
stalenees  of  the  subjects  usually  treated  at  educa- 
tional meetings,  the  threshing  of  old  straw,  and  the 
half -dreariness  of  the  interest  manifested  in  many 
cases  by  the  leaders,  the  freshness  and  enthusiasm 
of  the  conference  were  something  worthy  of  espe- 
cial comment.  "While  to  the  college  men  certain 
of  the  subjects  were  perhaps  commonplace,  they 
came  with  a  degree  of  freshness  to  the  teachers  of 
the  schools :  and  so,  on  the  other  hand,  it  was 
something  quite  new  for  the  presidenta  and  pro- 
fessors to  hear  clearly  voiced  the  sendruents  of  the 
preparatory  teachers,  of  which  they  had  heard  only 
vague  echoes.  Hence,  when  the  progranxme  of 
papers  and  discussions  was  ended,  the  conference, 
with  an  eager  imanimity,  resolved  itself  into  a 
permanent  organization,  to  be  known  as  the 
'  New  England  association  of  colleges  and  prepara- 
tory schools.' 

The  first  practical  result  of  the  conference  was 
the  passage  of  the  following  resolutions  with  re- 
gard to  uniformjty  of  requisitions  : 

Firrt,— Resolved,  That  this  conference  of  college 
presidents,  principals  and  teachers  in  preparatory 
•chotds.  earnestly  appeals  to  the  coUeges  for  con- 
certed action  on  their  part  in  order  to  secore  onifonn 
requisitions  in  all  sahjects  and  authors  in  which  they 
have  a  common  requirement. 

Second, — Resclred,  That  this  conference  urge  apon 
tile  coll^res  a  still  closer  a^^reement  on  their  part  as 
to  the  subjects  to  be  set  for  examination,  the  reconi- 
■ModatioDS  to  he  made  to  the  sofa<>.>I$,  and  the  nature 
and  extent  of  the  entrance  examinations. 

Third. — Resolved,  That  this  confervcce  reqaest  the 
foU— ■  to  make  reaai»-  -<i«nc«ment   of  any 

'  nqnii*  .;_- ^  — 
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Fnurtb, — Resolved,  That'this  conference  request tho 
coUoireg  to  unite  in  preacribing  definitely  the  subjects 
which  may  be  offered  at  the  partial  or  prelimiDary 
examinations,  the  minimum  number  for  which  a 
certificate  will  be  given,  and  to  decide  whether  a 
fiual  examination  may  be  converted  in  any  case  into 
a  preliminary  examination,  or  a  preliminary  exam- 
inatinn  into  a  final  examination,  and  if  so,  on  what 
terms. 

Fifth, — Resolved,  That  this  conference  urge  upon 
the  collef^cs  cooperation  and  comity,  either  in  accept- 
ing each  other's  certiiicAtes  of  examination,  or  in 
establishin);  jointly  an  examining  board,  whose  duty 
it  sliull  be  to  set  papers,  conduct  examinations,  and 
issue  certificates  on  their  behalf,  which  certificates 
thall  bo  good  in  any  college  in  the  syndicate. 

Naturally  the  public  at  large  is  not  so  directly 
interested  in  this  ixirtictilnr  subject  of  uniform  re- 
quisitions as  th('  prepnratory  teachers,  but  certain 
cognate  topics  of  u  peneral  interest  cannot  fail 
tto  be  considered  in  connection  with  this  matter, 
^iret  of  all,  and  of  the  greatest  imiwrtance  in 
view  of  t)ie  very  bad  state  of  afTairs  sho^vn  by 
the  paper  upon  prombient  and  prevailing  defects 
in  tlie  preparation  of  candidates  for  college,  the 
relative  value  of  a  thorough  grounding  in  the 
elements  of  each  of  the  Kubje<'t8  on  wliich  the 
candidate  is  re<|uired  to  be  eiamine<l,  as  compared 
witli  the  present  8ui)erflcial  attempt  to  perform  an 
[.excessive  stint,  cannot  fail  to  be  con8i<lered. 
fience  cannot  fail  to  derive  n  direct  advantage 
om  a  change  for  the  l>etter  in  this  particular, 
f,  as  it  appears,  inaccuracy  and  lack  of  intellec- 
tw\\  independence  are  the  striking  defects  notice- 
able among  college  students,  any  reform  which 
shall  tend  to  do  away  with  stich  tmscientific,  as 
well  as  unschohu-ly  deficiencies,  will  be  of  benefit 
in  increasing  the  number  of  educated  men  from 

I  whom  science  has  somethinK  to  hope. 
I, 
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AS'  ADVANCE  IN  FISH  CULTURE. 

rNoTWTTH.STAJtPlNa  the  successes  of  fish  culture 
II  replenishing  the  deplete<l  waters  of  our  Pacific 
lloiie  with   quinnat   salmon,  those  of  the  great 
]ake«  with  white-fish,  and  the  rivers  of  the  east 
with   shall,  little  bn»  resulted  from  the  efforts  to 
restore  Salmo  salar  to  Its  native  haunts  in  New 
^■fnglaiid,  or  to  acclimate  it  in  the  Hudson,  the 
^HBusiiuehanna  or  the  Potomac.     The  introduction 
^Btf  the  quinnat  salmon  into  Atlantic  waters  has  as 
^^^et    not    been    nccouipltshed,   and    the   attempts 
toward  this  end  muKt  l>e  classed  as  exiwrimental, 
nither  than  lu-tunl  fi><h  cult\ire.     In  an  infant  art 
like   fish   cultiire,   the    only   road    to    success    is 
^through  scientific  experimentation,  and  it  is  the 
(lam  with  which  tentative  work  has  been  done 
by  the  U.  S.  fish  commission,  which  has  placed 
I  American  fish  culture  so  far  in  advance  of  that  of 
iihe  old  world. 


Experimental  fish  cultiu°e  has  fretjuently  led  to 
IJracticaJ  results  in  a  manner  not  at  aU  anticipated; 
never,  however,  more  strikingly  than  in  the  re- 
cent salmon  work  in  the  basin  of  the  Uudeon.  In 
188.3.  through  the  cooperation  of  the  U.  S.  com- 
mission with  one  of  the  commissioners  of  the  state 
of  New  York,  40,000  fry  of  salmon  were  brought 
from  the  Penobscot  and  placed  in  Clendon  Brtnik, 
near  Glens  Falls,  N.  Y,  The  brook  was  placarded 
and  policed,  and  this  fall  it  is  fo\md  to  be  alive 
with  young  salmon  throughout  its  entire  length. 
There  are  numerous  fish  just  ready  to  lie  trons- 
fomied  from  '  parrs '  into  'smolts;'  these  are  about 
six  inches  long,  and  will,  doubtless,  soon  go  out 
to  sea  to  return  in  about  three  years  as  adult 
salmon.  There  are  also  numerous  smaller  fish, 
representing  the  60,0(X)  fry  which  were  phinted  in 
the  same  stream  last  April.  The  larger  ones  take 
the  fly  with  great  eagerness. 

Heretofore,  in  planting  salmon,  it  has  been  cus- 
tomary to  place  the  little  fi.sh  in  the  streams  and 
allow  them  to  care  for  themselves,  but  the  new 
idea  of  placing  them  in  protected  preserves, 
where  they  can  be  cared  for  by  the  people  living 
near  at  hand,  and  their  growth  to  the  proper  aLee 
assured,  will,  no  doubt,  revolutionize  salmcm 
culture. 

A  similar  experiment  has  lately  been  mode  at 
the  station  of  the  U.  S.  flab  commission  at  Wythe- 
ATlle,  Va.,  where  <S0,O(K)  California  trout  have  been 
confined  until  they  have  become  vigorous  fish  of 
half  a  foot  in  length;  they  vrill  be  used,  instead  of 
hel]>le88  fry  just  freed  from  the  yolk  sac,  in  stock- 
ing the  Atlantic  slo[)e  with  this  fine  species. 

The  conclusion  of  the  Clendon  Brook  ex]x'riment 
will  be  eagerly  looked  for.  not  only  l>y  anglers 
and  economistti,  but  by  zoologists  generally,  to 
whom  the  extension  of  the  actual  habitat  of  a 
large  river  fish,  some  three  degrees  to  the  south- 
ward, will  be  a  matter  of  considerable  interest. 


THE  FLOOD  ROCK  EXPLOSION  FELT  AT 
HARVARD  COLLEGE. 

At  a  meeting  of  the  American  academy  of  arts 
and  science,  held  in  Boston,  Oct.  10,  Prof.  W.  A. 
Ilogere,  of  the  Harvard  college  observatory,  gave 
an  account  of  his  observations  to  detect  any 
trembling  of  the  earth  at  the  time  of  the  Flood 
Rock  explosion.  Professor  Rogers  stated  that  at 
11:17:30  by  the  chronometer  a  very  decided  com- 
motion of  the  surface  of  the  mercury  waa  ob- 
served. About  15  seconds  later  the  rumble  of  an 
ice  wagon  was  heard  at  a  distance  of  1,000  or  1,300 
feet  from  the  observatory.  From  this  instant  tlie 
effects  of  the  disturbance  by  the  wagon  imd  of  the 
explosion   were  combined,    but    the    disturbance 
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»«/.,'/.',';/    ..'..'..  :;•;<;■/*.  *   «.'j^  ^a/i.-a..r  /*> 

u..i...'iJt'.  i-Vtt  *!■**■  i.ti>-  Tt^.  j.'.?>r-.t-t  !><»••«■- 
•></    «*  "»  •■■.•,.-\*<:i"\  '■/•  '*■  *//.'A  "i  w*/.«yi*.  tet 

»»>/(.»,///,  ».*.«  /,/.«  »rf.ry:/Ski»ri  «/<  tt>r  't.r/l^'JUJAfit 
»//  »^.  a//  •,»:»»/■  !i«  •//  tr.M,  t't'titvMIt  U/iV'-r*.  i«  H'X 
<(ni(/  >i-t':.,ii  tita-*.t^f  U^t".  »«rr«:  tf.f*  or  f'«r 
*ii  <«  |//«i'lif<(/  liitr '«!*■  \i:t.-i  III'/,  tilt:  ;nr««it*ftt  am- 
|>lit  •)/!<'  7  >rf-  'l(f  <  /.•  i//r<  '/f  l>i<'  «»'.<••.  iM  irj'li'-aUs'l  br 
M<<-  iii'iifiiiiiit.  '/f  f>i'-  «(^/t  f«?fl**'U*l  '/ri Ui*r m'fl'cufT 
miif.iJf,  tiiui  n-itjtiii\:  iiiA  <iin:  t^uA  utiii  MUSH,  tmt 
fiiMx'f  iit>'/)ii  it,  tii-yju-H  tfinti  t\u:  tviiXU  >ini\  v«th 
\ihi  :  Mi.il  i«.  iniilU  '/f  <-JiKt  aii'l  iK/iJt)i  '<f  w<«t.  On 
Km  »h  <».  f»/ll'»*in>:  <lJiy,  (<y  (jr'-Jirrari^f'-rii wit  with 
f.li<-  (|>iMT,  nil  ill-  wiiK'iri  w;im  utitrtiil  from  about 
'/I'lKK^Mi-  Km-  lAm-iviiUity,  U>  U^  <Jriv«rii  rapully 
iivKiiy  I'ikI't  Uk-w  <ir»'iJifiHlttn«!**,  only  a  v*Ty 
nIIi/IiI  l*i'iii'>r 'if  ).>•<•  iiKT'-iiry  Nurf(u-.<!  woM  viMibk, 
wlilli'  IIm'  <ii(I.  wiih  triivi-rHiiiK  n  iliMtiirico  of  alx^iit 
7Wi  fi'i-l-,  (ifhr  willed  thi-  tn-riior  ivunifil.  The 
ikikIIiiKm  of  I  III'  I'lirodoiiK'tiT  w«*«  luirntrU^l  to 
|i.lvi'  fiinliTIi  (liiii-,  im  (lUiVi-  mIhIiiI. 

IK  HUM.  l'llll.nsnrilY  AND  ItKUOION  OF 
tHiMTK 
'rillM  In  iiiiK  of  Uii<  iiliintl.  worliM  of  tli<!  wi^ll-known 
iiiillior,  mill  In  II  iliu'lilfilly  ii|(n<«<iilili<  iiiili<-Mtion  of 
IliK  n|iliM  Jiinl.  now  |ii'i<viil«iit  III  till*  lii>tt<<r  xort 
of  |ilillonn|ili|i'iit  illNi'lliMtloll,  Wlll'll  tli«  Hritiiili 
lli'Hi'lliiH  iiiovi'iiiKii).  In-kiiii.  II  wore  of  yoiirH  UK<>. 
Willi  In,  MHiIIiik'k  '  HiHTi't  of  lli'K<'l.'  it  wiiH  on  its 
fiii'K  nil  liitoli'i'iiiit  mill  i<xrluNlvi<  iiioviMiii'iit.  Ah 
|Hi|iiiliii'  Kii|i||nli  llioiiKlit  liiiil  no  orKiin  for  under- 

iiliiiiilliiii    II imIit,   iiiiiI   iiii<ri>ly   frit  tliiit  Dr. 

MllilliiK  IiihI  ■  l>i<|it  IiIn  mmtiM.,'  mi  tlii<  II(<K(>liun 
li'iiili'i  liliiim<lf  i<\|ii'i<iw<mI  II  liiltrr  roiit«<ni|it  for 
|iii|iiiliii'  KhHllnli  (IioukIiIi  mill  nuituiil  mlviiiitiigo 

f'Ai'  KKi'iiil  ■•Ai(«ni|iAv  iiHil  iWii/f ■/  (^imfc.     Uy  ltl>- 

««nii  IMim,  l..l..l>,     Ni'«  ViirL.  .iIiiiHIiI.'iiii,  IMiA. 
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.cj  ^ij-.c^rt-l  i;:»_Li:^l—  ir>r  in-i  aim 
t  s  iz-y  anth  wssetriil  to 
~  s  lijt  this  lirt-rr  attitude 
k  t>^  '.rrr*:*--:  ■-c-t  :..Tir>  ti«-  t5>;.ajct.i  ...f  any 
awJTfr  a.i'i  -ir.'-.irrrly  :r>3HSe;Ttr  a^  liie  th*  p>Tes- 
«it.  Tmt  Hrgeiiar.  iysttni  t  ret»ri.i!.  to  have  m«aii- 
insc  only  for  an  ac-nial  c«:-E.-Mttir  iirorltj.  and  loe«s 
fe^nsiir  when«-T*T  it  is  p  rvsente-l  as  a  iviuote  plan  of 
a  f/urely  at*tratt  and  id«J  world.  Ami  so  the 
heiilthy  eff'.-rt  of  the  youn^r  British  Heet-lians  to 
Aff^  Dr.  Stirling's  •  h«id-l«>y"  airs,  to  cease  boast- 
ing of  the  6kill  re^juirtd  for  seeing  through  the 
Hegelian  mill-stone,  and  to  tcU  us  a  straight  story 
about  what  human  thought  is  and  does,  is  an 
effort  of  a  most  gratifying  sort.  To  lie  sure,  this 
effort  miLst  nf>t  Ije  confounded  with  any  debased 
'  fioimlarizing '  of  pliilosojihical  study,  such  as 
Bhould  overcome  difficulties  only  by  keeping  them 
below  the  horizon.  Tlie  more  recent  British  He- 
gelian liooka  and  articles  are  not  very  easy  read- 
ing. But  they  have  a  most  stimulating  air  of 
actuality  aliout  tliem,  and  if  Prof.  Caird  is  not 
alwayH  so  robust  and  direct  in  speech  as  sonae  of 
his  fellows,  he  nt  least  shows  a  very  sincere  effort 
to  continue  his  studious  progress  earthwards  :  and 
we  may  lioix)  that  he  will  ere  long  reach  his  goal. 
Tliis  undertaking  then,  to  show  not  tliat  human 
thought  must  needs  put  on  the  Spanish  boots  of 
any  man's  terminology,  but  tliat  the  Hegelian 
doctrine  lias  expresseil  profound  truths  about 
the  unconw.'iouB  spirit,  and  alxmt  the  true  mean- 
ing and  work  of  all  sound  natural  tliought,  is  ex- 
cniplifliHl  by  Prof.  Cairtl  in  the  volume  before  us. 
by  an  application  of  his  method  to  a  criticism  of 
Auguste  Comte.  Conite  is,  one  w^ould  have  sup- 
poMKl,  at  the  otlier  jxile  fn>m  Hegel.  One  wotdd 
be  aiuused  to  imagine  them,  in  Walter  Savage 
lAndor  fashion,  engageti  in  conversotion.  or,  better. 
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in  Hades,  like  two  charactors  in  Lucioii,  possibly 
talking  about  tliia  vtry  hot)k  of  Caird's,  and  vainly 
trying,  with  the  tolerance  suitable  to  disemlKnlied 
spirits,  to  find  out  each  what  the  other  might 
be  in  the  universe  to  do.  They  would  hardly  huc- 
t-eed  BO  well  as  in  tliis  Ixxjk  Prof.  Caird  has  suc- 
ceeded for  theui.  He  hjis  seen  their  close  sjiiritual 
TelatioDship,  and  has  shown  how  much  Comte's 
aim  was  like  Hegel's.  If  in  doing  tliis  ho  has 
rather  delighted  in  reducing  Comte  to  Hegel,  than 
in  trying  to  read  Hegel  in  terms  of  Comte,  the  in- 
justice, if  it  be  such,  is  one  natural  to  a  disciple's 
nature,  and  also  a  necessary  residtof  the  fa«;t  that 
he  has  applied  his  criticism  mainly  to  Comt4<'e 
sori.ll  philosophy.  An  e<pmlly  thoughtful  and 
tolerant  Comtian  critic,  coming  from  his  side 
with  corresponding  motives  to  the  stiidy  of  Hegel's 
niiturphilodophie,  would  probably  find  no  great 
diiliculty  in  rwlucing  whatever  is  significant  in 
this  part  of  Hegel  to  the  terminology  and  to  the 
thought  of  Comte. 

But  Prof.  Cainl  is  surely  right  in  taking  these 
two  great  thinkers  to  be  erjjressions,  unconsciously 
nn.ilogou8.  of  the  same  great  tendency.  They 
lioth  8umme<l  up  the  age  of  the  reaction.  In  the 
temjteraments  of  l¥)tli  smouldered  the  same  re- 
pressed romantic  fire,  w  Inch  each  of  them  scorned 
in  others,  and  could  not  destroy  in  hiuiself.  In 
each  this  same  natural  and  suppressed  sympathy 
with  the  romantic  movement  gave  color  to  his 
resultH ;  each  struggle*!  with  his  temporament, 
and  in  each  this  struggle  liecame  his  system.  For 
pliilosophical  systems,  like  all  otiier  jiroducts  of 
devoted  lives,  are  the  results  of  inner  personal 
conflicts  of  character.  Hegel  and  Comte  differed 
as  Swabian  from  Frenchman  ;  but  their  problems 
were  much  the  same,  and  their  results  profoimdiy 
similnr,  lieneflth  all  the  great  external  differences. 
Hence  the  concTete  psychological  interest  of  a 
book  like  the  present. 

There  is  no  space  here  to  go  into  the  details  of 
Pn>f.  Caird's  discussion.  Tlie  book  begins  by 
pointing  out  the  main  elements  both  in  the  scien- 
tific and  in  the  social  philosophy  of  Comte.  This 
part  of  the  work  is  on  the  whole  done  very  appre- 
ciatively. Then,  in  chapter  ii..  Prof.  Caird  begins 
his  criticisms.  Yet  these  criticisms  are  never 
merely  destructive.  The  ilecfKir  sense  of  the  doc- 
trine is  sought,  and  Prof.  Caird  easily  finds,  some- 
times jH-rhaps  too  easily,  that  where  Comt«"  wfis 
true  to  liimseif  and  to  hLs  problems,  he  was  true 
also  to  easentially  Hegelian  princiiiles.  That 
Comte,  for  instance,  in  his  hatred  for  what  he 
called  '  metaphysics,'  stood  in  fact  unconsciously 
on  Kantian,  and  so  on  the  Hegelian  ground,  is 
clear.  That  when  Comte,  after  seeming  to  be  a 
pure  nominalist  in  his  war  with  traditional  relig- 


ion and  metaphysics,  tm-ns  about  and  says :  "Man 
is  a  mere  abstraction,  and  there  is  nothing  real 
but  humanity,"  he  comes  upon  decidedly  Hegelian 
ground.  "  Tlie  defect,"  says  Prof.  Caird,  "  lies  in 
the  unconsciotisness  of  his  own  metaphysic." 

As  chapter  ii.  is  devoted  t«i  the  negative  or 
destructive  side  of  Comte's  doctrine,  chapter  iii. 
discusses  the  '  positive  or  constructive  side,'  in- 
cluding, in  this,  Comte's  'substitutes  for  meta- 
phrsic  and  theology.'  Toward  the  end  of  the 
itook,  in  chapter  iv.,  on  •  Comte's  view  of  the 
relation  of  the  intellect  to  the  heart,'  Prof.  Caird 
seems  to  \is  to  take  his  task  too  easily,  and  to  con- 
tent himself  too  fre<iuently  with  inspiring  but  de- 
cide<lly  dark  sayings.  But  here,  very  possibly, 
our  failure  to  follow  may  be  a  matter  of  our  own 
weakness  in  rtof.  Caird's  faith. 

Prof.  Caird's  result  assimilates  very  closely 
Comte's  jiosition  in  philosophy  to  that  of  Kant, 
namely,  in  so  far  as  his  tliought  was  unconsciously, 
a  germ  out  of  which  ii  (Mwitive  idealism  would 
have  to  g^w  if  it  were  developed.  "Also  partly 
because  he  lived  at  a  later  time,  and  in  the  midst 
of  a  society  which  was  in  the  throes  of  a  social 
revolution,  and  partly  liecause  of  the  keenness  and 
strength  of  his  own  social  symi)athies,  he  gives  us 
a  kind  of  insight  into  the  diseases  and  wants  of 
modem  society,  which  we  could  not  expect  from 
Kant,  and  which  throws  new  light  upon  the  ethi- 
cal sfieculations  of  Kant's  idealistic  successors," 
One  has  to  believe,  thinks  Prof.  Cairtl.  that  his 
8\-stem  IB  '  inconsistent  with  itself '  and  that  his 
historical  and  8<x"ial  theories  are  defective.  But 
one  finds  him  well  worthy  of  study. 

Let  us  add  that  one  does  not  need  to  be  an 
Hegelian  in  order  to  appreciate  the  skill  and  toler- 
ance of  Prof.  Caird's  book,  and  to  find  much  tliat 
is  deeply  interesting,  not  only  from  a  philosophic, 
but  abofroma  piuvly  psychological  |K>int  of  view, 
in  this  suggestion  of  strong  mental  and  moral  like- 
ness under  an  external  show  of  great  diversity. 
In  this  sense.  Prof.  Caird  lias  made  a  most  helpful 
ointribution  to  what  we  much  need, — a  psycholop- 
cal  history  of  thought  as  a  product  of  social  and 
individual  temperament. 


RUSSIA  UNDER  THE  TZARS. 

Readers  of  '  Underground  Russia '  are  familiar 

%vith  the  great  foi-trees  of  Peter  and  Paul,  famous 

as  the  place   from   which   Kraptitkine   made   his 

memorable  escajie,  and  they  will  recognize  it  here 

— not  as  an  old  friend — but  as  an  old  enemy.    Not 

content,   however,   with  a  horrible  description  of 

tlie  cruelties  perpetrated  in  this  place  under  tlie 

RuMi'a  under  (hr  txar:     By  Stkpdus.    Rvndvrod  Into 
EoglUli  b7  Wm.  We»Ull.  New  Vurk,  Scribner't  Son*,  I88S. 


356 


scnsxcE. 


(Tdb.  VX.  Bo.  141 


matitiim  'd  ttw  C^m"*  gorcniaMat.  m 
tltiinm  mthtiuiPih/jrfXti^fjtberjitmmmUtwbiA 
IMlJtJcaJ  praK««r>  an;  lamt,  and  has  added  a  riutdk 
</f  Uj<;  li/«  fed  (jjr  tke  M*|ic«ta  in  exile.  This  ooco- 
lAek  ttif!  uMfik  <4  titu  T'Aame,  vfaicli  opena  with 
an  a/Moiuit  <y  ttw;  ounttitntioaal  dercdopaieiit  of 
BiMMa— if  it  can  be  called  dereiopmnit,  when 
OMuix  all  thfc  Ear/TMDeot  has  been  backwards — 
and  it  is  foiknred  br  a  drr  thoo^  naef ol  deacrqi- 
ti<in  of  th«  ^dncatifjoal  iiyrtem  of  the  ooontrr, 
writlAti  with  a  ri«;w  u>  stww  its  otter  inadecinacT. 
Ht«(miak,  wh^jix;  rcAwnt  articles  in  the  London 
TimfM  im  tiie  pmtmt  ttaUs  (A  the  Btusian  armj- 
nrf.  full  of  interMt,  fioiicwsai  a  talent  for  describing 
s'^^HM)  r>f  mitlHhut;  and  woe,  which  woold  have 
ma<l<;  his  iir  tier  fortune  if  turned  into  the  profit- 
abb;  channel  ttt  sensational  norel-writiDg.  But 
tills  saiiie  fiunilty  prejudices  his  reader  againrt 
hifu  as  tlw;  truttiful  namtfx  of  scenes  in  actual 
life,  awl  one  puts  tlie  Ijook  down  with  a  feeling 
that,  aftiT  all,  tlie  author  lias  been  trifling  with  his 
syroijathiiM. 

JOHNHOfm  HURVEYiya. 

TilK  nwdlKjd  <tt  ascertaining  distances  and  ele- 
vatkiriN  by  means  of  the  engineer's  trauHit  instru- 
ment and  stadia — where  the  apparent  length  on  a 
Ntair  int<;iv^!|itiyl  by  two  parallel  wires  in  a  telea- 
M>|K!  giv(4t  ttu;  <liMtance  of  the  staff  from  the 
instrumitrit,  and  the  vertical  angle  serves  to  deter- 
mine the  lilevation— luiH  not,  as  yet,  become  well 
<)st<tblishHl  in  private  surveying  practice,  although 
no  one  who  is  well  InfrnTnod  in  such  matters 
doulitM  itM  (ipplicaMIity  to  a  large  range  of  geodetic 
work,  ib<  luxniracy  and  convenience. 

Thii  umi  of  the  stadia  lias  been  confined  almost 
altogotlier  to  the  U.  H.  and  state  surveys.  The 
ex|Miri<)n<!()  which  I'Tofessor  Johnson,  of  Wash- 
ington university,  Ht.  Louis,  gained  while  en- 
gitgixl  on  tlie  surveys  of  the  great  lakes  and  the 
MiKKiMsippi  Ilivor,  has  enabled  him  to  prepare  a 
very  clear  mid  <!oncise  manual  of  the  operations  of 
t4)|N>gmphi<4il  surveying  as  there  practised.  He 
iUho  gives  II  di'tiUlml  description  of  the  work  of 
mi'iwuriiig  a  iHiso-lino  and  triangulating  when  the 
survey  is  of  ni(xlenit<i  magnitude,  indeed  for  any 
work  oxcept  the  most  im|x>rtant,  and  he  explains 
tli«  projiKition  of  ma|ia  for  large  and  snmll  areas. 

Tliii  l)<M)k  is  w(>ll  suited  to  the  olosB-room  and 
the  ileld.  We  should  have  preferred,  however, 
to  tind  his  (limnuwion  of  utility  and  univursal 
n|>pll<uil)ility  of  the  muUuxl  placed  in  the  introduc- 
tion iitMUwl  of  the  body  of  the  text,  or  gathered 

A  manual  of  the  theory  and  praetlet  of  topographical 
ntriieylnu  by  meant  of  the  tramil  and  itadia;  inclwUna 
—eoniiary  tme-llne  and  the  triangulatlon  meaturtmenti 
and  thejm^fectlon  of  map$.    By  J,  B.  Jobmiun,  0.  B.   Naw 


into  a  note,  for,  when  tlie  reader 

of  ilB  reliafaairr.  be  will  be  likely  to  feel  that  a 

■Mnnal  is  nffdlfly  encombered 

gamenta. 
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KCtinaJ  at  eUtar't 


'Aid  to  engineering  sohitiaa'  (Jac^aoD)  is  in- 
tended to  correqxmd  with  '  Aid  to  snrrer  pcao 
tioe.'  and  to  affcid  a  succinct  account  o€  a  stmpie 
general  method  of  effecting  engineering  acdntioas, 
as  weD  as  to  give  a  complete  set  of  scrfotions  use- 
ful to  the  engineer. 'C<Hnmercial  ar^axac  analy- 

ais'  (Allen)  is  the  first  volume  of  a  revised  editkm. 
devoted  chiefly  to  the  consideration  of  bodies  of 
the  fatty  series  and  of  vegetable  origin,  and 
includes  chapters  on  alcohols,  ethers,  and  other 
nentral  derivatives  of  the  alcohols,  sugars,  starch 
and  its  isomers,  and  v^etable  acids.  The  second 
volume  is  already  on  the  iHess,  and  treats  more 
especially  of  coal-tar  products  and  bodies  of  the 
aromatic  series,  the  fixed  oils,  and  the  prodncta  of 
their  saponification ;  and  the  tannins  will  also  be 
considered.    It    is    proposed    to    devote   a  third 

volume  to  nitrogenized  organic  substances. 

'  Hen&ey's  English  coins'  (Keary)  is  a  new  editicm 
of  Henfrey's  '  Guide  to  Ehiglish  coins,'  with  some 
corrections  and  enlargements,  vrithout  any  decided 

alterations  in  the  form  of  the  book. '  Silos  for 

British  fodder  crops'  (The  field)  is  a  tliird  edition, 
the  same  as  the  last  excepting  that  48  pages  have 
been  appended  to  supply  particulars   respecting 

the  ensilage  competition  of  1884. '  Mikroskop- 

ische  reoctionen '  (Holtzendorff)  is  an  attempt  to 
bring  together,  for  the  use  of  chemists,  reactions 
based  on  the  crystalline  form  and  optical  qualities 
of  substances,  which  can  be  used  xmder  the  micro- 
scope.  ' Spezial-karte  von  Africa'  (Habenicht, 

Domann,  and  LQddecke).  This  map,  published  by 
Justus  Perthes  in  Gotha  on  the  occasion  of  the 
centennial  of  the  foundation  of  that  house,  is  being 
made  under  the  direction  of  Hermann  Habenicht, 
Bruno  Domann,  and  Dr.  Richard  Lflddecke.  It 
will  be  published  in  ten  parts  on  a  scale  of  1 : 
4,000,000. 

GEOGRAPHICAL  NOTES. 

Chaffaujon  writes  from  Ciudad-Bolivar  of  his 
recent  journey  to  the  upper  Orinoco  and  Cauca 
rivers.  Ho  waa  accomiranied  by  Indian  guides, 
two  from  tlio  Arigua  tribe,  an  Arebato  and  a 
Guagiiunguuio,  the  latter  belonging  to  a  tribe  feared 
for  its  valor  and  fonx^ity  by  all  the  people  of  the 
region.  Tlie  jiarty  iwssod  without  difficulty  as  far 
u  tk  little  village  near  the  Brazilian  frontier, ' 
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the  Oua^iingomo  disappeared.  Tliis  put  the  trav- 
eller on  his  guard,  but,  while  riflinfr  a  bnrial 
place  of  the  same  tribe,  he  w-as  suddenly  attacked 
by  a  i-iurty  of  them,  led  by  his  former  guide,  who 
shot  the  Areljato  fatally,  but  failed  to  woimd  Chaf- 
faujon.  Tlie  latter  killed  the  renegade,  whoee 
coniiianionH  disappeared,  but  carried  or  drove  off 
all  the  atiiinal8  and  equijinient  of  the  i>arty,  as  well 
as  one  of  the  Ariguas.  With  the  other,  however, 
the  traveller  escaped  and  reached  the  Cauca.  which 
he  descende<l  on  a  raft  to  Tremblador,  where  the 
autliorities  had  arrived  with  a  military  jmrty  in 
oearch  of  him.  It  would  seem  tliat  it  was  his 
intention  to  return  to  Euroj)e  before  long. 

The  U.  >S.  revenue  cutter  Corwin  arrived  in  San 
Francisco  from  the  arctic,  Octolwr  12.  Slie  broufrht 
with  her  the  jiarty  sent  out  by  Oeneml  Miles  last 
^H  year  to  esjilore  between  the  Copi»er  and  Yukon 
^H  rivers.     Tliey  were  Lieut.   H.   F.  Alien  and  Ser- 
^H  geants  Roliertson  and  Fi<-ket  of  the  Army  signal 
^^  oitlce.     They  had  cTossed  from  the  headwaters  of 
^^   the  Atnah  Itiverto  those  of  the  Tunanah,  deacende<l 
the    latter    to    the    Yukon,   and    the   Yukon   to 
the  sea,  ncconiphshiiig  a  most  crediuible  journey, 
and  one  which  a  jirevious   military  party  under 
Lieut.  Abcrcrombie  had  failed  to  carry  out.     A 
cousiderable  jMirt  of  it  was  over  an   unexplored 
region.     Messrs.  Garland  and  Beatty,  two  English 
^m  travelleTB  who  had  crowed   from   the   Mackenzie 
^B  to  the  Y'ukon  and  descended  the  latter,  were  taken 
^m  up  with  the  American  j)arty  at  St.  Michaels  and 
^B  brought    to    San    Francisco.      The    Corwin    also 
^^  bmught  the  crews  of  the   Xapoleon.   tlie   George 
and  Suisan,  and  the  ilaliel,  three  whalers  lost  this 
season  in  Bering  Sea  and  the  arctic.     We  have  re- 
ferred previously  to  the  loss  of  the  Napoleon  ;  the 
I  two  others  apjx^ar  to  havn  lieen  blown  jishore  in  a 
l^e,  August  10,  near  Wainwright  inlet,  in  latitinle 
[70  .     Tliree  of  the  crew  of  the  George  and  Susan 
[•were  lost,  but  the  catch  of  oil  and  bone  was  saved 
I  and  brought  down  by  the  bark  Ohio.     Tlie  Corwin 
[party  themselves  liave  accomplished  some  credit- 
isbleesploring  work  during  the  season.  Lieutenant 
[Cantwell  returned  to  hisejcplorations  of  the  Kowak 
[Kiver,  while  Assistant  engineer  McLenegj\n.  his 
iuiii])anion  in  18Kt  (Science  No.  9fi,  p.  5.51),  under- 
Itook   the  exploration  of  the  Nimatok,  or  Ni)atuk, 
liver,  a  .stream  fallinginto  Hotham  inlet,  nejirand 
west  from  the  Kowak,  and  so  far  less  knowii  tlum 
the  latter.     Tlie  Inland,  or  Noatok,  River  ha<l  been 
snppooMl  to  be  a  more  important  Htrcam  than  the 
Kowak   until   the  investigations  of  Cantwell  and 
.Stoney  threw  a  doubt  on   the   matter.     Stoney's 
ty,  whose  preixinitions  for  wintering  we  have 
wly  noticed,  sent  a  mail  down  by  the  Corwin, 
rliich  left  them  near  the  lieail  of  HoUiaiu  inlet. 
explorations  of  the  present  year  were  entirely 


successful,  and  will  be  referred   to  again  when 
details  have  lieen  received. 

Thoroddson  contributes  to  Olohus  an  ac<-'ount  of 
his  explorations  in  Iceland  in  1884,  which  is  more 
full  and  precise  than  the  notes  previously  pul> 
lishe<l.  It  apiHjars  that  in  a  joimiey  of  ten  weeks 
over  the  Odndnhrjiun  desert  and  the  adjacent 
moimtains.  about  one-half  was  passeii  in  an  unin- 
habited region,  much  of  which  was  completely 
unknown.  He  forced  hi.s  way  along  the  northern 
base  of  Vatnn  JokQll,  the  journey  being  frecjuently 
liazardous  and  always  laliorious.  Many  coirec- 
tions  of  heights  were  made,  and  it  seems  tliat 
Jokulsa,  which  has  been  taken  as  the  longest 
Icelandic  river,  is  exceeded  by  TliiSi-sa,  which  is 
sotne  120  miles  in  length.  An  ascent  of  tlie  un- 
vtsite<l  and  imjKirtant  Dyngja  volcano  was  made. 
It  i)roved  to  have  a  double  crater,  the  inner  one 
l)eing  000  feet  or  more  in  depth. 

The  autmnnal  exodus  of  the  lleet  from  Alaskan 
and  arctic  waters  brings  letteis  and  successive 
mails  with  a  profusion  which  contrasts  strangely 
with  the  one  opportunitj-  of  midsummer  or  the 
want  of  any  opixirtunity  frtim  October  to  March, 
west  of  Jit.  St.  Elius.  The  sealing  schooner  Pan 
Diego,  which  has  had  a  thrilling  history  in  Alaskan 
waters  and  was  thought  to  have  foundcreil  this 
fall  in  a  severe  gale,  has  rejxjrted  in  good  order. 
The  coast  survey  steamer  Patterson,  which  has 
lK.*n  surveying  in  Alaskan  waters  during  the  sum- 
mer, has  put  in  to  San  Francisco,  having  en- 
countered heavy  gales  on  the  way  down.  The 
whalara  are  re|)orting.  after  an  unusually  success- 
ful season  :  the  lirst  to  appear  being  the  Coral  with 
1.000  bbls.  of  oil  and  lO.OtH)  jximuls  of  whalebone. 
She  brought  a  slab  of  baleen  from  the  Alaskan 
right  whale,  captured  off  Kadiak.  and  now  very 
rare,  which  exciteil  the  astonishment  of  old 
whalers.  It  was  only  six  feet  long,  but  weighed 
nine  hundred  pounds,  and  is  said  to  be  the  heaviest 
on  reconl  from  the  Pacilic.  According  to  advices 
from  Kadiak,  of  Sefit.  22.  that  flourisliing  village 
of  St.  Paul  had  not  to  that  date  teen  or  heard  any- 
thing official  of  the  existence  of  the  sujijKJted 
territorial  government,  instituted  nearly  twoj-eara 
ago,  No  revenue  cutter  had  visittnl  them  for 
three  years,  although  this  is  the  port  of  tliird  im- 
portance in  the  territory,  with  a  good  commerce 
and  boasting  a  deputy  collector  of  customs.  Tlie 
salmon  canning  had  ceased  for  the  season  ;  owing 
to  Uie  low  price  of  fish,  but  00,000  cases  of  sahnon 
and  Ixjueless  codfish  had  been  put  up,  with  about 
1,000  barrels  of  salt  salmon  and  a  certain  arooimt 
of  smoked  halibut.  Reports  from  the  other  flsli- 
ing  stations  and  the  outlying  trading  posts  liad 
not  been  receive<i.  but  the  harvest  of  furs  and  sea- 
otter  skins  was  an  excellent  one  wherever  heard 
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from.  Wreckage  of  oriental  migin,  including 
part  of  a  vesael's  rail  with  a  money  box  cut  into 
it  and  containing  some  Chinese  coins,  had  been 
picked  up  on  the  shore  of  Montague  Island,  Prince 
William  Sound.  The  season  at  Kadiak  had  been 
a  fine  one,  the  crop  of  potatoes  and  especially  of 
cauliflowers  being  very  succetsful,  but  at  Tliamna 
trading  station,  Cook's  Inlet,  a  freshet  occurred 
during  the  summer,  by  which  the  course  of  a  smaU 
stream  was  changed  and  the  trader's  house 
actually  washed  away.  A  gale  in  July  at  Cold 
Bay,  on  the  peninsula,  caught  a  sea-otter  purty  of 
Aleuts  far  from  land  in  their  kayaks,  and  for  forty- 
eight  hours  they  were  obliged  to  use  their  paddles 
to  keep  from  foundering.  Five  were  drowned. 
The  volcano  of  St.  Augustin  in  Cook's  Inlet  con- 
tinues to  emit  smoke  and  steam  from  many 
fissures.  Water  is  still  very  scarce  there,  but 
several  white  otter  hunters  have  established  them- 
selves upon  the  island  for  the  winter.  In  south- 
eastern Alaska  the  Treadwell  or  Paris  mine  is 
pioving  a  great  success  The  new  mill,  number- 
ing 120  stamps,  sent  down  |93,000  as  the  result  of 
the  first  twenty-five  days'  work,  and  there  is  an 
almost  unlimited  qiumtity  of  low  grade  ore  milling, 
net,  about  IS.OO  to  |8.00  gold  per  ton.  This  has 
stimulated  work  on  the  gold  mines  near  Sitka, 
which  are  much  richer  but  less  extensive. 


ASTRONOMICAL  NOTES. 

Meeting  of  the  Astronomische  g^esellschaft. — 

Nature  (xxxii.,  516)  gives  a  rather  full  account  of 
the  meetiog  of  the  Astronomische  geseUschaft  held 
at  Geneva,  August  19-22.  Among  about  fifty 
members  present  we  see  the  names  of  Struve, 
Newcomb,  Cliristie,  Auwers,  Krueger,  Tisserand, 
Weiss,  and  Schoenfeld.  Reports  were  read  on  the 
present  state  of  the  computation  of  planetary  or- 
bits, on  the  zone  work  of  the  society,  and  on  the 
photographic  mapping  of  the  stars  of  the  Bonn 
Durchmnaterung  begun  by  QUI  at  the  Cape. 
Professor  Auwers  read  a  paper  by  Professor 
Pickering  on  the  photometric  survey  of  the  hea- 
vens, which  was  heard  with  especial  interest ;  and 
Staatsrath  Struve,  in  presenting  photographs  of 
the  Pulkowa  SO-inch  refractor,  expressed  his  com- 
plete satisfaction  with  the  instrument.  On  the 
last  day  of  the  meeting  addresses  were  made  by 
Professor  Oyld^n  on  the  graphic  representation  ot 
planetary  orbits,  by  Professor  Newcomb  on  per- 
turbations and  their  numerical  calculation,  and 
by  Dr.  Mueller  on  modem  photographic  apparatus. 
Other  papers  were  read  by  Professors  Bakhuyzen, 
Seeliger,  Safflrik  and  Weiss.  The  subject  of  most 
general  immediate  interest  was  the  discussion  of 
the  sixth  resolution  of  the  Washington  meridian 


conference,  recommending  a  change  in  the  begin- 
ning of  the  astronomical  day.  Stru-ve,  Folie  and 
PechtUe  seemed  to  be  the  only  memberB  in  favor 
of  the  change,  while  Newcomb,  Weias,  Krueger, 
Dun^,  Auwers,  Tietjen  and  Saffirik,  spoke  in  op- 
position to  it.  Professor  Gylden  thoiight  it  inex- 
pedient to  make  the  change  at  present,  though  he 
was  of  the  opinion  that,  in  twentj-  or  thirty  yean 
hence,  the  majority  of  astronomers  'would  be  in 
favor  of  a  univeisal  time.  The  stateioent  by 
Struve  that  in  the  Royal  astronomical  society  the 
majority  are  in  favor  of  the  universal  time,  has 
been  corrected  by  Mr.  Downing  of  the  Greenwich 
observatory,  who  says  (Nature  xxxii.,  853)  that 
"  the  Royal  astronomical  society  aa  a  body  has 
not  expressed  any  opinion  on  the  subject.  And 
judging  from  the  individual  expressions  of  opinion 
which  have  been  published,  I  should  imagine  that 
here,  as  at  Geneva,  the  majority  of  real  workers 
in  our  science  (with  the  prolxible  exception  of  those 
engaged  on  solar  work)  would  be  opposed  to  the 
proposed  change."  No  resolution  in  regard  to  the 
■natter  was  passed  by  the  geseUschaft.  The  next 
meeting  will  be  held  at  Kiel  in  1887. 

Displacement  of  solar  lines. — In  order  to  ob- 
tain, if  possible,  fiu^her  evidence  upon  the  dis- 
puted question  as  to  whether  the  displacements 
and  distortions  of  lines  in  solar  spectra  are  due  to 
actual  drag  of  masses  of  gas  to  or  from  us,  some- 
times calling  for  velocities  of  400  or  SOOkm.  pa- 
second,  M.  Trepied  proposes,  in  the  Bulletin 
astronomique  for  August,  an  arrangement  of  ap- 
paratus by  which,  after  the  light  has  passed 
through  slit  and  collimator,  the  beam  shall  he 
divided  so  as  to  show  two  spectra  superimposed 
at  any  desired  point  of  either,  thus  allowing 
simultaneous  optical  examination,  or  micronaetrical 
measurement,  upon  two  lines  from  exactly  the 
same  part  of  the  sim.  He  then  proposes  to  test 
Fizeau's  law  that  the  ratio  of  displacement  to 

wave-length,  ^  .should  be  constant  through- 
out the  spectrum,  for  any  one  velocity  of  the 
luminous  source  to  or  from  us.  He  will  begin 
with  the  C  and  F  lines  of  hydrogen,  the  ratio  of 
whose  wave-lengths  is  about  LM  to  1.00.  It 
would  seem  as  if  this  difference  should  show 
plainly  in  the  relative  displacements,  but  it  must 
be  remembered  that  the  largest  of  these  take  the 
form  of  very  irregular  ilistortions  of  the  lines,  and 
the  different  brightness  and  color  of  the  lines  and 
their  background  may  perhaps  differently  affect 
their  visible  or  measurable  limits.  His  results  will 
be  awaited  with  interest. 

Parallax  of  40  o«  Eridani.— Professor  Hall  pub- 
lishes, in  No.  2682  of  the  Astronomische  nachricMeH, 
the  results  of  observations  made  in  1883  and  1881 
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to  determine  Uie  annual  paralla:c  of  tlie  star  40  r.» 
Eridanj.  The  principal  star  of  this  system  has  a 
proper  motion  of  4"  a  year;  and,  at  a  distance  of 
62",  there  is  a  double  companion,  which  has  the 
le  projier  motion,  wliile  nearly  between  them 
B  small  star  which  does  not  move.  Professor 
Roll  finds  for  the  parallax  of  40  Eridnni 

«•  =  0'.223  ±  C-OaOH. 
a  result  rather  smaller  than  might  have  lieen  ex- 
jjected,  but  one  which  he  considere  wortliy  of  con- 
siderable conliilcnce. 

Comet  Tuttle  (1790  II.). — Swift  rejwrtB  ha\Tng 
found  the  comet  ou  .'Vnjfust  13.  He  describes  it 
aa  '•  fairly  bright  on  a  dark  sky,  and  shows  a  strong 
(condensation  at  the  centre."  As  far  a,*  we  have 
learned,  he  is  the  only  one  who  hits  seen  tlie  comet 
at  this  return,  except  the  astronomers  nt  Nice. 

1  he  nebula  in  Andromeda. — Tlie  new  star  in 
the  Andromeda  nebula  continues  to  decrease  in 
brightness.  On  Octoljer  10  it  was  estimated  as  9.9 
magnitude  with  the  transit  circle  of  the  U.  S.  naval 
observatory.  This  estimate  dejiends  uix>n  the  same 
star  iised  in  the  previous  ob8er\-ation8  (Science  vi., 
810). 

Comet  l88i  III  (?/)  Tebbutt  — Dr.  de  Ball  in- 
tends to  compute  the  orbit  of  the  alx>ve  cx)met,  and 
calls  for  any  observations  still  unpublished.  Ad- 
dress, '  Dr.  de  Ball,  Oliservatoire.  Oiigree,  Liege, 
Belgium.' 

NOTES  AND  NEWS. 
The  curriculum  of  the  University  of  Klichigan 
lias  been  altered  and  enlarged  in  order  to  pro- 
vide a  si)e<'iflc  course  of  study  for  students  who 
wish  to  devote  their  time  largely  to  biological 
work,  either  as  a  preparation  for  the  study  of 
medicine  or  with  a  view  to  teaching  or  engaging 
in  biological  research.  Zoology,  l>otany,  and  phy- 
siology are  the  most  jirominent  subjects  of  the 
coiirsi',  but  full  opiKjrtunity  is  given  for  extended 
work  ill  physics,  chemistry,  paleontology,  and 
other  sciences. 

—  The  first  one  of  a  course  of  ten  lec-tures  on 
physiology  and  hygiene,  under  the  auspices  of  the 
Cincinnati  society  of  natural  history,  was  given  on 
October  3.  These  lectures  are  free  to  teachers  of 
the  public  schools,  and  the  interest  is  shown  by 
the  application  of  about  seventy-five  teachers  for 
tickets  to  the  course.  Tliis  is  the  second  course 
given  by  the  B<iriety,  the  first  having  been  OD 
botany. 

—  Coble  dispatches  announce  the  death  of 
Thomas  Davidson,  preeminently  the  British  t<tu<Ient 
of  Brachiopoda.  He  was  bom  in  Edinburgh, 
May  17,  1K17,  and  received  most  of  his  education 

I  on  the  continent.     A  review  of  liis  latest  work  will 


be  found  in  Science  (v.,  409).  Tlie  monograph  of 
recent  Bracluopo<Ia,  there  referred  to  as  in  prepara- 
tion, has  actually  been  completed.  Under  date  of 
June  1,  in  a  letter  to  a  frien<l  in  this  country,  wliich 
we  have  been  perraitteil  to  see,  he  says  that  it  will 
be  accompanied  bySOplates,  containing  Se.*!  figures, 
and  adds :  "  I  can  assure  you  that  this  work  has 
taken  me  a  long  time  to  complete,  and,  since  I  have 
l)een  ill  for  several  months,  it  is  fortunate  that  all 
is  ready  to  send  to  the  printer.  I  have  thus  In-en 
able  to  bring  to  successful  conclusion  all  that  I  had 
jiroposed  to  accomplish,  and  I  am  now  readj'  to 
leave  this  world  as  soon  aa  GckI  wills."  This  in- 
defatigable investigator  adds  tliat  he  has  also  com- 
pleted a  bibliography  of  the  BracliioiK)da  which  will 
oct-upy  aljout  200  quarto  pages  and  contain  about 
34(K)  titles :  the  firet  piu-t  will  be  printed  by  the 
Palieontographical  society  this  year  and  the  balance 
in  the  volume  for  1P86.  "  I  have  been  able."  he 
concludes,  "to  make  a  very  rich  and  nearly  com- 
plete collection  of  recent  Brachiopoda,  aii<l  I  pro- 
pose to  bequeath  the  whole  of  this,  as  well  as  all 
my  fossils,  to  the  British  museum." 

—  James  Macfarlane,  well-known  for  his  useful 
'Geological  railway  guide'  and  'Geologist's  travel- 
ling handbook,'  died  suddenly  on  the  12th  instant 
at  his  home  in  Towanda,  Penn.,  of  heart  disease. 
He  was  bom  Sept.  2,  1819,  at  Gettysburg,  Penn. 

—  In  the  Philosophical  magazine  for  August, 
Shelf ord  Bid  well,  Esq.,  in  a  paper  entitled  '  The 
sensitiveness  of  selenium  to  light  and  the  develop- 
ment of  a  simiLar  property  in  sulphur,'  describes 
a  series  of  very  interesting  experiments,  which 
would  seem  to  show  that  the  action  of  light  in 
varying  the  resistance  of  a  selenium  cell  arises 
from  tiie  fact  that  the  conductivity  of  the  cell  is 
due  to  a  selenide  of  tlie  iiu'ta.1  with  which  it  is  on- 
nealed  (the  crystalline  selenium  itself  being  proc- 
tically  a  non-conductor),  and  that  the  formation 
of  this  selenido  is  assisted  by  direct  radiation  of 
light.  Witli  sulphur  and  silver  he  formed  cells 
allowing  the  same  variation  of  resistance  in  light 
and  darkness,  and  showed  very  plainly  that  the 
union  of  sulphur  and  silver  into  the  sulphide,  at 
ordinary  temperatures,  is  greatly  assistetl  by  direct 
nidiation,  and  is  not  due  to  rise  of  temp<'rature  of 
the  substances  themselves.  Tlie  whole  analogy  of 
the  actions  of  sulphur  and  selenium  in  (he  two 
cases,  coupled  with  tlie  enormously  high  resistance 
of  pure  selenium  when  crystallized  l)etween  glass 
plates  or  substances  with  which  it  does  not  com- 
bine, seem  to  render  his  (inclusions  highly  prob- 
able.    The  whole  paper  is  of  great  interest. 

—  Tlie  RoBHian  govomment  has  just  dispatched 
one  of  the  foremost  mining  authorities  of  the  day, 
M.  GulishamliarofT,  to  Asknbnd,  in  Central  Asia, 
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history  of  the  United  States '  were  drawn  from 
I  nature  on  stone  by  SonreL 

WASHINGTON  LETTER. 

The  Chemical  society,  although  one  of  the 
youngest,  is  by  no  means  the  least  active  of  the 
scientific  societies  of  Washington  ;  in  fact  it  will 
take  a  relatively  IiikH  rank  in  that  ri-siject.  It  is 
preside*!  over  by  Professor  F.  W.  Clarke  and  its 
members  number  alx)iit  forty.  The  first  meeting 
for  the  8east)n  was  held  on  the  evening  of  tlie  fth 
of  October.  It  haii{)encd  that  belli  the  president 
and  secretary  were  absent,  but  there  was  a  good 
attendanct?  of  memliera  and  an  interesting  meeting 
was  held.  Sir.  CTiatard  gave  an  informal  account 
of  his  recent  examination  of  the  leading  salt  works 
of  the  coimfry,  together  with  a  general  iliscussion 
of  the  m.-mufacture  of  salt  in  America.  Mr. 
Chatard  has  Iteen  engaged  for  some  time  un<ier 
the  U.  S.  geological  survey  in  the  .study  of  this 
question,  esi)ecially  with  a  view  of  determining 
whether  any  practical  use  can  be  made  of  the 
great  alkali  deinisits  which  are  so  abundant  in  the 
United  States,  and  if  Ls  hkely  that  the  subject  will 
occupy  his  attention  for  some  time  to  come. 

It  has  s<:imetime8  been  found  difficult  to  provide 
interesting  material  for  the  'first  meetings'  of 
societies  here,  for  the  reason  that  many  of  the 
active  contributors  to  their  proceedings  have  jjist 
retume*!  from  their  stimmer  camiwiigns  and  have 
had  no  leisure  for  working  up  the  material  which 
they  have  accumulated.  Tlie  Chemical  society 
was  tliis  year  an  exception  to  the  rule  and  so,  also, 
was  the  Philosophical  six-iety,  wliicli  held  its  first 
meeting  on  the  evening  of  }>aturd,ay,  the  10th  of 
October.  Dr.  Billings  hart  jirovided  an  interesting 
progranune  in  the  exhibition  and  discussion  of  a 
large  and  valuable  collection  nf  anthroimmetric 
apparatus  recently  receive*!  at  the  Army  and  \Mvy 
medical  museum.  A  large  part  of  it  w,is  a  dupli- 
cate of  wliat  hod  Ijeen  used  by  Cialton  in  his 
laboratory,  and  a  very  interesting  part  had  been 
manufactured  in  Oernumy  by  Mr.  Cattell.  II  waa 
imderstood  that  the  latter  involved  some  impro\-e- 
ment«  on  forms  devised  by  Mr.  Stanley  Hall  for 
the  investigation  of  X\w  time  occupied  in  certain 
simple  mental  processes.  By  means  of  a  sort  of 
drop  shtitter.  somewhat  resembling  a  guillotine, 
the  subjwt  upon  whom  the  exi>eriinent  wiis  iH'inR 
nuule  was  jiennittwl  to  see  for  only  an  instant  the 
object,  tlie  nature  vi  which  he  was  to  determine 
quickly  ns  possible.  The  thing  to  be  seen  may 
a  card  of  a  particular  color,  the  subject  lieing 
"nqaired  to  dtvide  what  color  it  is,  or  but  two 
colors  may  I*  use*!  and  he  may  be  required  to 
.fUcide  which  of  the  two  appears.     Diagrams  of 


different  forms  may  be  used,  and  the  time  oocirpied 
in  judgment  of  form  determined.  Cards  witli 
various  numbers  of  well  defined  dots  on  them 
may  also  be  displayed,  and  the  subject  reqiiired  to 
announce  the  number  as  determined  from  his  in- 
stantaneous view  of  the  card.  In  tliis  way  some- 
tliing  may  be  known  in  regard  to  the  maximum 
numlicr  rjf  individual  objects  which  one  recognizes, 
or  can  correctly  announce,  without  the  operation 
of  counting.  It  was  stated  that  ex])«>rinientB  con- 
ducted in  tliis  manner  gave  three  as  tliis  maxi- 
mum, which  is  certainly  less  thaji  the  result  oli- 
tained  by  a  different  mode  of  exi>erimentation. 
Tlie  apparatus  was  arranged  to  register  the  time 
intervals  by  means  of  a  Hipp's  chronoscoite.  Con- 
siderable discussion  resulted  from  the  exhibition  of 
the  instruments,  and  the  use  of  a  Hipp's  chrono- 
scope  was  criticised  by  several  members.  It  is 
unquestionably  comjJicated  in  its  form  and  re- 
quires a  good  deal  of  skill  and  experience  in  its 
use.  There  are  several  modem  inetluxls  of  time 
measurement  for  small  inter>'al8  which  apjiear  to 
excel  it  in  simplicity  of  construction,  aise  of  oper- 
ation, and  accuracy  of  i>erforraimce.  So  mucli 
interest  was  manifested  in  this  discussion  tliat  it 
was  found  necessary  to  jKJStiHine  a  piper  on 
psychrometry  by  Mr.  H.  A.  Hazen,  which  was  on 
the  programme  for  the  evening,  and  it  ^v^ll  be 
taJcen  uji  at  the  next  meeting. 

Lieut.  Cornwall  of  the  Bureau  of  navigation,  in 
cliarge  of  tlie  '  division  of  compasses,'  has  gone  to 
Mr.  Roach's  ship-yard  at  Cliester,  Penn.,  to  make 
experiments  on  tlie  magnetic  constants  of  the  new 
steel  cruisers,  Boston,  Atlanta,  and  Cliicago.  The 
last  is  still  unfinislied  and  as  its  azimuth  has 
been  txmstant  for  some  months,  the  investigation 
of  its  magnetism  now,  and  again  after  launching, 
will  doubtless  be  of  much  interest. 

Within  the  jMist  week  the  cajiital  has  lieen  visited 
l>y  Mr.  Clements  R.  Markham,  secretary  of  the  Royal 
geographical  society  of  London.  HLs  stay  in  the 
city  was  necessarily  short,  and  he  was  unable  to 
visit  all  of  the  centres  of  scientific  activity  in  the 
city ;  but  liis  brief  visit  was  much  enjoywl  liy  those 
who  ha<l  the  pleasure  of  making  his  acquaint^mce. 

Not  everylxjdy  is  aware  iif  the  interest  which 
Professor  A.  Graham  Bell  h,i8  long  taken  in  the  in- 
struction of  deaf-mutes,  or  that  he  has  for  some 
time  maintained  an  •  exi>erimental '  school  for  deaf 
children  in  this  city.  Mr.  Bell  has  re<'ently  taken 
a  very  imiiortant  step  in  the  orgmiization  of  a 
normal  or  training  school  for  teachers  in  connec- 
tion witli  tliis  school  for  children.  He  is  desirous 
of  training  young  ladies  who  are  thoroughly  inter- 
ested in  tins  work,  in  the  methods  wliich  he  lias 
devised,  tested,  anfl  approved  for  instructing  deaf- 
mutes,  and  C8])ecially  in  the  methods  of  teaching 
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articulation,  upon  which  subject  Mr.  Bell  has  be- 
Btowed  a  vast  deal  of  time  and  study.  But  a  lim- 
ited number  of  teachers  in  training  can  be  accom- 
modate<l,  and  the  opportunity  is  doubtless  one  which 
will  be  eagerly  sought. 

Tlie  national  museum,  Mr.  Bamum,  and  the  big 
elephant  Jumbo,  have  all  received  a  good  deal  of 
public  notice  arising  from  the  singular  death  of  the 
gigantic  and  lamented  beast.  The  public  was  at 
first  assured  that  tlie  bones  of  this  creature,  fated  to 
disturb  two  continents,  were  to  rest  in  the  national 
deiM)sitory,  although  it  was  stated  that  the  stuffed 
skin  was  to  a<lom  the  collection  of  a  New  England 
college.  Recent  information,  however,  seems  to 
indicate  that  Mr.  Bamum  has  awakened  to  the  fact 
tliat  he  now  has  two  Jumbos,  instead  of  one,  and 
that  both  may  continue  to  be  soiuxses  of  profit  for 
some  time  to  come  as  parts  of  one  or  two  travelling 
'  aggregations.'  There  is  little  doubt  but  that  a  year 
or  two  of  this  sort  of  an  existence  would  greatly 
diminish  the  value  of  the  skeleton  of  the  elephant, 
and  it  is  stated  tltat  the  director  of  the  national 
museum  is  in  correspondence  with  Mr.  Bamum 
with  a  view  to  prevent  such  a  calamity,  in  which 
effort  everybody  wishes  him  success.  Reference 
was  made  in  the  letter  of  two  weeks  ago  to  the 
large  acquisitions  of  the  museum  tlaough  the 
New  Orleans  exposition.  The  curators  of  the 
various  departments  are  getting  some  of  these  col- 
lections into  sliape,  and  although  they  are  in  some 
instances  embarrassed  by  lack  of  space,  some  effec- 
tive displays  will  be  mode.  A  very  valuable,  and, 
in  some  respects,  t3r]>ical  collection  was  presented 
by  the  Japanese  government,  and  has  just  been  un- 
packed. It  is  intended  to  present  an  epitome 
of  the  arts  and  industries  of  tlte  coimtiy,  and  as 
such  it  will  doubtless  be  kept  together  for  some 
time,  and  conspicuously  displayed.  It  includes 
illustrations  of  tlie  handicraft  of  the  ingenious 
natives  of  Japan  in  pottery,  porcelain,  lacquer, 
bronze,  silver,  and  copper,  and  also  models  and 
water-color  sketches  illustrating  Japanese  fisheries, 
domestic  occupations  and  the  like.  Z. 

WasblDgtoD,  p.  C,  Oct.  IS. 


LETTERS  TO  THE  EDITOR. 

V  CormpondtnU  are  rvtuetttd  tobtat  hritf  at  poulNt.     n» 
wrUer'$  name  U  inaUoaeeereQuiredatprwifef  good  faith. 

An  attempt  to  photograph  the  corona. 

Mr.  W.  H.  Pickering  having  courteously  sent  me  a 
copy  of  Science  (August  14),  containing  an  article 
entitled  '  An  attempt  to  photograph  the  solar  corona 
without  an  eclipse.'  may  I  ask  you  to  insert  the  few 
Unes  which  follow  in  the  next  number  of  your 
journal  ? 

Passing  by  all  those  points  which  are  covered, 
directly  or  indirectly,  by  my  reply  to  Mr  Pickering's 
first  letter  (Science,  April  8),  I  find  only  two  matters 
which  I  consider  it  necessary  to  notice. 


1.  Mr.  Pickering  says :  "  The  inferiority  of  the  best 
gelatine  plates  to  the  human  eye  in  this  reepect 
[small  differences  of  light]  is  very  readfly  shown  by 
an  attempt  to  photograph  distant  mountains."  He 
then  goes  on  to  say  :  "Another  illustration  of  the 
same  thing  is  the  impossibility  of  photographing  the 
moon  in  the  daytime,  when  the  sun  is  high  above 
the  horizon.  Although  the  moon  mny  be  perfectly 
distinct  to  the  eye,  the  negative  shows  no  trace  of  it." 

To  your  scientific  readers,  the  reasons  will  readily 
suggest  themselves,  why,  in  the  case  of  the  moon  in 
the  daytime  at  some  angular  distance  from  the  son, 
the  eye  has  an  advantage  over  the  plate,  while,  in  the 
case  of  the  corona,  the  plate  has  a  great  advantage 
over  the  eye.  Apart  from  any  such  consideratioos, 
as  a  matter  of  fact,  there  is  no  difficulty  inj^utlO' 
graphing  the  moon  at  noonday.  Yesterday  I  took, 
with  the  apparatus  used  on  the  corona,  four  nega- 
tives on  bromide  plates  (Edward's),  between  11  80 
▲.X.  and  noon,  in  full  sunshine.  On  all  the  plates,  the 
moon  is  very  distinct  and  well  defined.  The  moon  at 
noonday,  unless  too  near  the  sun,  is  an  easier  object 
to  photograph  than  the  corona.  It  is  obvious,  there- 
fore, that  photographic  methods,  which  are  not  deli- 
cate enough  for  the  moon,  mutt  utterly  fail  if  applied 
to  an  object  still  more  difiScuIt,  as  the  corona  un- 
doubtedly is  at  ordinary  elevations. 

If  Mr.  Pickering's  statement  of  the  '  impoesibility ' 
of  photographing  the  moon  under  the  conditions 
already  named,  rests  upon  his  own  experiments,  some 
light  may  come  upon  a  point  which  has  occasioned 
me  surprise,  namely,  that  Mr.  Pickering  does  not 
appear  to  net  upon  his  plates  the  defects  of  his  own 
apparatus ;  for  example,  those  of  the  position  of  his 
shntter  and  those  of  bis  spectacle  lens.  In  some  ex- 
periments I  made  with  a  shutter  similarly  placed, 
very  strong  diffraction  effects  appeared  on  the  plates, 
effects  stronger  than  any  photographic  action  whidi 
could  be  supposed  to  be  due  to  the  corona. 

2.  With  regard  to  Mr.  Pickering's  experiments,  I 
would  point  out  that  the  conclusion  to  which  they 
lead  him.  namely,  "  It  therefore  seems  that  even  in 
the  clearest  weather  the  reflected  light  of  the  atmos- 
phere is  300  times  too  strong  to  obtain  the  faintest 
visible  image  of  the  true  coronal  rays,"  appears  to 
me  to  be  irreconcilable  with  the  direct  observations 
of  Professor  Langley  and  others  of  the  planets  Mer- 
cury and  Venus,  as  black  disks  before  they  reach  the 
sun.  Professor  Young  says  :  "  Of  course  this  impUee 
behind  the  planet  a  background  (of  corona)  of  sm- 
tibk  brightness  in  comparison  with  the  illumination 
of  our  atmosphere."     (The  sun,  p.  229.) 

The  Bakenau  lecture  read  recently  before  the 
Royal  society,  in  which  I  have  discussed  some  of 
these  points  more  fully,  will  be  in  print  in  a  few 
weeks.  The  photographic  method  is  now  being  tried 
at  the  Cape  of  Good  Hope,  under  the  scientific  condi- 
tions I  have  pointed  out  as  essential,  by  Mr.  Bay 
Woods,  nnder  the  able  superintendence  of  Dr.  Oil], 
F.B.S,  William  Huooirs, 

From  the  above  interesting  communication  by  Dr. 
Huggins  I  regret  to  find  that  be  has  failed  to  see  my 
reply  published  in  Science,  for  April  29,  to  his  letter 
of  April  18.  My  experiments  on  the  position  of  the 
drop-shutter  were  there  taken  up  with  some  detail. 
Also  other  points  presumably  referred  to  in  the  be- 
ginning of  his  article  are  discussed. 

As  to  the  observations  of  the  planets  Mercury  and 
Yenua,  as  black  disks  before  they  reach  the  son ;  Htm 
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explanation  nsualljr  given  '  of  tfaia  pbrnomenon  U 
that  it  is  due  to  the  ivfniption  of  the  sun's  rays  paxs- 
iiig  through  their  ntnio^pheres,  and  thus  illuminating 
rather  more  than  one  hemisphere  at  a  time.  Any 
smali  body  surrounded  by  a  rinj;  of  lisht  would 
naturnlly  appear  darker  by  contract  than  the  sur- 
ronndine  background. 

In  recrard  to  photo^aphing  the  moon  in  the  daytime, 
it  may  be  as  well  lo  call  attention  first  to  the  fact, 
that  as  the  moon  and  sky  are  nearly  of  the  same 
briUianey,  and  there  are  accordingly  no  irrodintion 
effects,  it  is  not  a  question  of  the  I)est  form  of  appara- 
tus, but  almuFt  entirely  of  the  contrast  qualities  of 
the  plate  and  developer  employed.  In  fact  an  ordi- 
nary camera  furnished  with  a  long  focussed  land- 
acape  lens  is  as  good  an  instrument  as  can  be  de- 
vised for  this  investigation.  Fortunately  I  had  on 
band  some  nf  Edwards's  bromide  plates,  imported  last 
June,  and  they,  together  with  some  Carbutt  B.  and 
Anthony  chloride  plates,  were  employed  in  the  fol- 
lowing Heterniinolions. 

It  should  also  be  stated  in  regard  to  my  remark, 
reading  "  the  inipossibility  of  photographing  the  moon 
in  the  daytime,  when  the  sun  is  high  above  the 
horizon."  that  this  was  merely  a  general  statement, 
fonnde<l  on  observations  made  in  June  and  July 
when  the  sun's  altitude  in  the  middle  of  the  day 
was  between  00    and  70. 

Dr.  Huggins  has  now  shown  that  this  statement  is 
not  rigidly  exact,  as  with  the  sun  at  an  altitude  of 
85  ,  and  the  moon  in  the  most  favorable  position  at 
this  season  (the  third  quarter),  he  has  obtained  a 
distinct  ima«e  upon  his  plates.  1  repeated  his  ex- 
periment, October  10  and  17,  when  the  moou  was 
in  the  lirst  quarter,  and  with  the  sun  at  an  altitude 
of  IN  obtained  a  similar  result.  Tlic  images,  though 
distinct,  were  far  loo  faint  to  print,  ami  only  two 
plates  out  of  nine  showed  any  image  at  all,  although 
the  mo<in  was  very  conspicuous  to  the  eye.  I  should 
consider  it  doubtful  if  pbotograjihs  of  the  moon  could 
be  obtaineil  with  the  sun  ut  an  altitude  of  over  00". 
If  then  there  is  difficulty  in  obtaining  an  impression 
of  the  moon  at  90  distance  from  the  sun,  how  much 
more  difficult  would  it  lie  to  photograph  the  still 
fainter  coronal  rays,  when  masked  by  the  dazzling 
brilliancy  of  our  atmosphere  in  the  sun's  immediate 
neighborhood. 

But  what  particularly  interested  me  in  Dr.  Hug- 
gins's  communication  was,  that  I  saw  at  once  that 
it  furnished  me  a  new  constant,  and  accordingly 
a  new  method,  for  determining  the  relative  light  of 
the  atmiwphere  near  the  sun.  and  the  corona.  Five 
separate  measurements  were  made  between  l.l.^i  and 
4.lo  on  October  10  and  17,  of  the  relative  light 
of  the  sky  in  the  immediate  vicinity  of  the  sun  and 
moon,  by  the  photographic  method  described  in  a 
previous  paper.-  I'hese  ratios  varii-d  from  16,  when 
the  sun  wa.1  highest,  to  SO  at  the  later  hour.  Tak- 
ing the  overage  of  theae  values,  we  may  safely 
assume  that  lietween  three  and  four  o'clock,  when 
my  successful  pictures  of  the  moon  were  taken,  the 
light  aliout  the  sun  is  generolly  not  fur  from  .Vi  times 
as  bright  as  the  light  of  the  skv  in  a  region  n  here  it  is 
iuit  [lowiible  to  photograph  the  muoii.  But  accord- 
ing to  the  observation  of  Prof.  S.  P.  Langley,  pre- 
viously quoted,  the  light  of  the  moon  is  (en  times 
that  of  the  corona  at  3  distance  from  the  sun. 
Accordingly  the  light  of  the  atmosphere  in  the  im- 
nietliate  vicinity  of  the  sun  would  have  to  be  reduced 
I  Nowcomb's  AstroDomy,  p.  SW,      **  Science,  Aug.  1 1. 


350  times  in  order  to  obtain  an  impresaion  of  the 
corona  upon  our  plates.  If  the  sun  were  at  a  greater 
altitude,  this  figure  would  be  somewhat  smaller.  The 
value  found  by  my  previous  experiments  was  330. 
The  closeness  of  the  coincidence  is  probably  acci- 
dental, but  of  the  two  methods  the  first  one  seems  to 
me  rather  the  more  accurate. 

Wk.  H.  Pickxbiko. 


Voss-Holtz  electrical  machine. 

In  response  to  Mr.  Baton's  communication  in 
Science,  No.  141.  I  would  say  that,  about  a  year 
ago,  I  compiled  for  one  of  my  classes  a  discussion  of 
the  Voss-Holtz  electricol  machine.  Some  mouths 
afterword  Mr.  E.  B.  Benjamin  prepared  a  pamphlet 
regarding  his  machines,  and  osked  my  permission  to 
incorporate  what  I  had  given  my  students  regarding 
the  theory  of  these.  I  granted  his  request,  though 
not  satisfied  with  the  completeness  of  the  discussion. 
Whot  I  hod  written  had  not  been  intended  as  a  con- 
tribution to  science,  and  I  did  not  deem  it  of  suffi- 
cient importance  to  qnoie  authorities.  Before  )iutting 
my  compilation  on  paper,  I  had  consulted  Ferguson, 
Silvanu»  Thompson,  (janot,  Desehanel,  some  articles 
by  I'r.  Atkinson  of  Chicago,  and  the  article  in 
Sciencf  by  Mr.  H.  W.  Eston.  I  cheerfully  express  my 
obligation  lo  all  of  these  writers.  Mr.  Eaton's 
article  was  specially  helpful.  As  I  claimed  no 
originality,  there  was  no  attempt  or  wish  to  deprive 
him  of  any  ciedit  due. 

The  greater  part  of  Mr.  Benjamin's  pamphlet  was 
writt-eu  by  himself.  W.  Le  C.  Stb^tens. 

Brooklyn,  I  lot    10, 


Recent  Proceedings  of  Societies. 

Academy  of  naturat  scif  neei,  Philadelphia. 

Botanienl  section,  Oct.  12. — Mr.  Aubrey  H.  Smith 
descrilied  the  flowering  of  Oordonia  pnbescens  in 
Bartram's  garden  and  gave  a  history  of  the  wpecies. — 
Mr.  John  Redfield  spoke  of  the  tr>pographical  fea- 
tures of  Martha's  vineyard  and  Nantucket,  in  con- 
nection with  the  flora  of  those  islands.  The  northern 
part  of  the  former  rises  into  rounded  gravelly  bills 
of  considerable  elevation,  composed  of  gravel  drift, 
with  occasional  large  bowlders.  They  ore  evidently 
of  glacial  origin.  The  more  central  portion  consists 
of  level  plains  of  gravel  covered  with  oak,  mostly 
Quercus  obtusiloba.  The  general  character  of  the 
flora  is  much  like  that  found  on  the  summit  of  the 
divides  in  southern  New  Jersey,  though  much  more 
limited  as  to  species  Farther  south,  extensive 
ponds  both  of  fresh  and  salt  water  introduce  their 
characteristic  vegetation.  In  Nantucket  he  had 
found  the  gravelly  hills  of  much  less  height,  the 
greater  |K>rlion  of  the  island  cimsi»ting,  in  fact,  of 
treeless  plains.  One  extensive  grove  of  Pinus  rigida 
exLsts  in  the  central  )>r>rtion,  and  is  known  to  have 
been  planteil.  The  most  characteristic  plants  of  the 
plains  SHHined  lo  be  bear-berry,  Arctostaphylns  uva- 
ursi.  which  grows  there  in  great  profusion.  The  two 
specie*  of  Budsonia  abound,  the  Hericoides  being 
seen  everywhere,  and  less  frequently  the  bluish  tufts 
of  H.  tomentosa,  Polygalae  polygama,  Myrica, 
cerifcra,  and  various  vaccinie  abound.  He  saw  many 
large  patches  of  Corema  Conradii,  the  existence  of 
which  in  Nantucket  hod  first  been  mode  known  by 
Mrs.  Owen  of  .Springfield,  Mass.     But  the  most  inter- 
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Mtiag  feature  of  the  Nantucket  6ora  is  the  existence 
of  three  species  of  heath  under  circumstances  that 
lead  to  the  belief  that  they  nre  imlij^enoiifl.  Mr. 
Redflelf)  has  not  seen  the  locality  of  Colhina  vulgaris, 
but  had  seen  that  of  Erica  ciner(*a.  The  latter  has 
been  known  and  watched  for  ten  or  twelve  yeani 
and  is  evidently  louf?  established.  It  arrows  in  the 
oi>en  common,  far  away  from  the  town,  and  there  is 
nothing  about  its  surroundings  to  indicate  human 
introduction.  It  covers  only  a  space  of  eight  inches 
by  teu.  Since  Mr.  RedBeld's  visit  he  had  learned 
that  another  and  posnibly  a  third  locality  of  heath 
had  been  discovered  widely  distant  from  the  BrKt, 
and  that  in  one  case  the  species  proved  to  be  Erica 
telralix.  He  held  that  the  discover)'  of  so  many 
spocies,  and  tbes«  the  same  as  a.*e  found  associat-ed  in 
England,  pointed  strongly  to  an  indifcenous  origin. 
Mr.  Meeban  in  continuation  described  the  associated 
growth  of  the  three  species  of  heath  on  the  Isle  of 
Wight. 


Icun  •olution»  d^eloppees. 

1885.     S-f-^s  p.,  illustr.    8' 


kI  cd.     Pvis>,   G^mtlkitr'f 


Cftlendar  of  Societies. 


Phiioso^Hiiai  socUty,   IVashtH^oh. 

Oct.  10. — Dr&.  J.  S.  Billings  and  Washington  Mat- 
thews, Exhibition  of  anthropometric  and  reaction  time 
apparatus. 

Society  of  oris,  Boston. 

Oit.  22. — Mr.  W.  W.  Jacques,  Recent  progress  in 
underground  wires. 

Boston  society  0/  tiaiural  Aistorv, 

Oct.  21.— »Dr.  S.  Kneeland,  Two  memorial  grave- 
stones of  the  iron  age,  from  central  Sweden,  bearing 
Runic  inscriptions  and  other  symbols. 

Natural  history  society^  Agricultural  college^  Mich^ 

October  meeting, — Election  of  officers  :  G.  W.  Park, 
president ;  F.  C.  Davi^,  vice-president  ;  H.  L.  Chapin, 
secretary;  L,  G.  Carpenter,  ireasurcr;  W.  H,  demons, 
curator.  Chairmen  of  sections:  Agriculture,  Prof,  S. 
Johnson;  astronomy.  T^.  G.  Carpenter;  botany,  Dr.  W. 
J,  Beal  ;  chemistry.  K.  S.  Kedjie  ;  scientific  method, 
Prof.  L.  McLouth;  zoology,  Prof.  A.  J.  Cook. 

Oct.  II. — J.  B.  Cotton,  Parasites  of  Pieris  rnpae  ; 
W.  G.  Everhart,  Contents  of  a  drop  of  water  ;  W.  K. 
Clute,  Unconscious  bias  in  walking;  A.  B.  Sudworlh, 
A  talk  about  mosses. 


publications  received  at  Bditor'a  Office,  Oct.  1>-I7. 
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«•»-,  1885.  8-4-416  p.,  3  pi.,  illustr.  E".  (New  York,  Stechert, 
$3  JO) 

Benoit,  M.  J.  R.  Construction  dcs  etalonit  prototypes  de 
r^Lstance  electnqiie  du  ministiie  de  postcs  et  des  t^Ugraphes, 
Paris,  Gauthitr~Villart^  1885.  Sop.  4".  (New  York,  CHiris- 
tcm,  $1.50.) 

Bichat,  M.  E.  ct  Blondlot,  M.  R.  Instruction  d  IVtude  de 
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illustr.     8".    (New  York,  Christem,  11.35.) 

Bohn,  C.  Die  landmcssune.  Heft  1.  Berlin,  Sfn'nerr^  t&86 
(1&85).     436  p.,  illustr.     B".     (New  York,  Stechert,  $4.40.) 

Broogniart,  C.  Les  insecces  fossiles  des  terrains  primaires. 
Rouen,  impr.  Ltce^/^  1881;.  [a*  p-l,  5pt.     8". 

Chevalller,  A.-F.  et  Mueotx,  A.  Problcmea  de  physique  avec 
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CurtiuB,  G.  Zur  kriiik  dcr  ocm 
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Delbrueck,  H,  Die  neunte  <■; 
uber  Gcorg  Cuttius  shrift  lur  kritj 
Leipzig,  Hrfitkoff  fi-  Hurtci, 
Stechert.  40  cencA.) 

Doolittie,  C.  L.  A  treatise  on  oractical  astronomf,  uu^id 
to  geodesy  and  navigation.  New  York,  IVH^jt^  i88S'  iu+o4>F. 
illustr.     go.    %4. 

Fayr,  H.    Sur   t'origine  du  monde.     Th^ries  cn«ni 
de«  anciens  et  des    modemes.     ^d  ed.     C<*«M(^r-JV/^n,^ 
i?4-3ov  p.,  illustr.     8**.     (New  York,  Chriilem^*a,) 

Forel.    F.   A.     La  formulc  dcs  seiches. 
phvt.  nd/.,  1885.     13  p.     S". 

Caiescler,  E.  A.  On  tidal  theory  and  tidal  predLctiom.  \ 
adelphia,  Frank/,  imt.,  x^"^.    61  p.     8*. 

Oretschcl,  H.  and  Bornemann.  G.  Jahrbach  del 
dungen.  I^ipxig,  i^HanJt  cr*  /Aiwc^/,  tSSj.  6+|05ps3 
la".     (New  York,  Stechert,  $3.30.) 

Halsted,  G.  B.  The  elements  of  geometry.  Nev  1 
H'itri\  1H85.     16-4-366  p.,  illintr.     8".     $1.^5. 

Hermite,   M.   C.     Sur   quelques    applications  det   foi 
clliptiuuc%.     Fasc.  i.     Paris,  GmntAicr^i'  tfim.rt.  iS8$.     M^p- 
(New  York,  Chnstcm,  $t.^o.) 

Holder,  C.  F.  Marvels  of  animal  life.  Neir  York,  S.rih^'t 
Sent,  1665.     i(H-94op.  illustr.     8"-     ^s. 

Homao.  G.  ett.  A  sanitary  survey  of  Si.  Louis,  banc  >  <no 
of  short  papers  on  leading  public  health  lotna  contribuioJ  1^  on 
officials  and  local  sanitarians.  Concord,  N.  H-,  AV/a^.^.  ab*. 
i88^.   77  p.,  3  maps.     R", 

Huyghens.    Traits  de  U  lumiere.     Edited  by  W  Bun 

York,  Stechert,  ^.*o  ) 

Jordan,  W.    (^trundiugc  der  anronomitfhen   leit- 
bestimm\ing.     Berlin,  .S/r/fv^^,  1S85.     8^364-^*6  p. .  ill» 
(New  York.  Stechert,  $3.70.^ 

JustuB  Perthes  in  Gotha,  1785-1385.  [Goths,  rftSj-l 
portr.     4". 

Karlowa,  O.     Rcmischc  rechtsgc«chichie.     Hand  i.: 
rccht  und  rech  tuque  lien.     Leipzig,  Pom  i^et't,  iSSj.   S-fio}! 
(New  York,  Christem,  ^9.55.) 

Krenkel,  M.     Klassische  buhncndichtungea  der  Spiai<t'   "< 
Caldcron,   Der  wundcrialige    zaubcrer.     Leipzig,    BsfUi 
acH-349  p.     8*.    (New  York,  Stechert,  ^3.) 

Laugnlin,  J.  L.    The  study  of  poliiical 

Xc  Conte,  L.  J.     Are  not  dynamite  catastrophes  iotii 
associated  with  electric  phenomena?  {Tfck.  tf<.  Pa<ii/.f*^'^^ 
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Leray,  Le  P.  A.  Essai  sur  b  synthase  des  forces  pi 
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FBIDAY,  OCTOBER  SS.  1885. 

PRICES  FROM  1873   TO  1884, 

In  the  annual  rt>|>ort  issuwi  by  the  mint  (iPiKirt- 
uient  on  tlu'  priKluction  oC  precious  ineliilK  in  IHH4. 
there  are  given  Kttitihlics  of  jiriixw  during  the  yenn 
1883  and  1884.  These  stntislics  ore  in  continua- 
tion of  others  of  the  same  kiml  in  jirevious  reports. 
The  tipiros  for  the  j'enrs  from  I82.'i  to  1880  may 
be  found  in  the  (luartfrly  rejMirt  of  the  Uiu-eau  of 
statistics.  No.  3,  1883-Ht ;  those  for  the  years  18K1 
and  188*.J  in  the  re]>art  of  the  directfjr  of  the  mint 
for  1883  :  those  for  1883  and  1884  in  the  prew-nt 
re{x>rt.  All  of  them,  we  are  informed,  wore  col- 
lected and  arrauKiMl  under  the  suiieriiitendence  of 
Mr.  Uurchard.  the  former  director  of  the  mint,  to 
whom  iH-Ionpt  the  cre<Jit  for  the  work.  Tlic  in- 
viwtiiiJitiou  is  one  wliich  dfH-Hnot  lie  very  oliviously 
witliiii  tlie  Mupe  of  the  mint  deiiartmeut,  and  rei'- 
OKiiition  is  due  to  the  intellifcente  and  activity 
which  causi-d  it  to  be  undertaken. 

Tlie  <lilTerent  reiwrtu,  taken  toKefher,  puqKjrt  to 
give  a  nintimiouB  ai'i-ount  of  tlie  fluctuatiMns  of 
general  prices  from  IHSSlo  the  present  time.  .Such 
an  account,  if  m-cunite  nnd  trustworthy,  wmild  lie 
of  great  interest  and  value.  Unfortunately  the 
otati)-lic»  have  not  been  pot  together  in  avi-rycare- 
lul  way  :  imd  the  general  results  which  are  »le- 
duced  fnim  them  ciui  !«•  act  epted  only  will) 
liln-nd  ;dlowaiicc  for  fxissible  iTTors. 

To  tlie  metliiHl  adopted  thiTecan  be  little  objec- 
tiou.  It  wa»  U>  take  (he  wholesde  prices  of  a 
number  of  articles  in  New  York,  to  niluc<!  them 
t4>  n  ( ommoii  denominator,  anil  then  to  calcidate 
the  arithmetical  mean  of  the  pricw  as  reduce<l. 

It  can  be  ea.'^ily  illustrated  by  an  e.tJimple.  Stip- 
(loso  that  for  threi'  years  the  price*  of  cotton, 
wliiMit,  nod  pig-iron,  were  as  folIowH : 


f  Cotton. 
Wbmt . 
Iron 


uwl 

im. 
.u 

.80 
10.00 

.10 

1.00 

tD.ao 

1881. 

i.ao 

40.00 


Indicate  the  jirice  of  each  article  for  the  first 
year  by  ItX),  expnaw  the  pricc-s  for  the  following 
yearn  in  iiercentage.><  on  that  basis,  and  calculate 
the  avtsnigea.    The  rceult  is  : 


18W. 

vm. 

IMI. 

CoilDfl 

lOU 

ion 

100 

t»i 

HI) 
100 

80 
180 

WUf^ftt.... «... 

AtMHIt*. 

in 

ii"M 

180 

The  a-vwage,  or  arithmetical  mean,  of  the  pet^ 
centages  hero  indicates  a  rise  in  prices  over  the 
average  of  1880,  of  1«|  |ier  cent  in  1881,  and  of  50 
I)er  cent  in  1882. 

If  the  prices  of  a  sufficiently  large  number  of 
articles  lie  taken,  the  average<l  pi'rcentages  uidicate 
with  sufficient  accuracy  the  general  ri.se  or  fall 
of  prices.  Tliis  is  the  method  adoj)te<l  in  the  mint 
reixirta;  and  it  is  also  ndopftMl  in  the  Lontloji 
economist's  anniud  table  of  pri<•<^M.  If  a]<plietl 
with  care,  it  is  probablj'  the  sjifest  way  of  calcu- 
lating the  rise  and  fall  of  jcenend  prices,  Objt<c- 
tions  to  it  have  l)een  much  urged,  and  other  meth- 
ods of  calcidation  Imve  lie»»n  suggestcnl  iukI  lTie<l ; 
but  the  various  exix^riments  seem  to  show  pretty 
dearly  that  the  sinijile  nritlinictical  meim  of  the 
|)rices  of  a  large  iinml>cr  of  nrticlcs  gives  as  goo<l 
im  indication  of  the  general  fluctuations  as  we  can 
hojM?  to  get. 

Unfortunately  the  metluHl  hiialiecn  njiplicd  with 
totj  little  wu-e  and  disiTiniiuation  in  the  t.ibU's  be- 
fore us.  In  the  first  ]>lace.  one  cannot  lie  sure  that 
the  prices  (juotetl  are  the  real  market  prices.  For 
the  years  j)revious  to  1873,  they  are  taken  Uxlily 
from  two  Treasury  rejMirts,  thofe  for  I8C3  mid  for 
1873,  in  which  tables  of  prices  for  a  long  series 
of  yeiuT)  were  brought  togethcT.  Tlicrc  has  always 
been  a  susjiicion  that  these  iirices  were  largely 
made  nji  by  the  clerks  in  the  Treasury  office,  :uid 
that  they  were  not  worth  uiuch  as  a  recoril  of  the 
real  nuctuations.  For  the  yeairs  afti-r  187.'i,  the 
figures  were  gathered  specially  for  these  mint  re- 
|)ortH,  and  m:iy  lie  more  tnistwortliy.  Hut  even 
here  there  are  obvious  mistakes  and  incon8ist«>ncieB. 
For  instance,  instead  of  taking  the  sjiiue  artichti 
consistently  yejir  by  year,  and  dwlucing  the  aver- 
age prices  of  these,  the  list  changes  almost  every 
year,  llius  for  1881  and  1882,  the  prices  of  tjs 
articles  are  given  ;  in  this  year's  reiwrt,  however, 
for  1883  and  1884,  those  of  W  articles  are  taken. 
In  other  words,  it  is  as  if  the  prices  of  one  set  of 
articles  for  this  year  were  compan-d  with  tho 
pric«-8  of  another  set  of  articles  for  next  year  ;  a 
method  which  obviously,  so  far  as  the  two  sets 
vary,  vitiates  any  conn>arison  iH'tween  them.  It 
is  part  of  the  sajne  error  in  these  tabh-s.  that  an 
article,  after  having  Ix-en  r|uote<l  and  reckoniMl  for 
a  few  years,  suddenly  disapr>enrs  entirely,  while 
another  one  jierliaps  takes  its  place,  and  is  reck- 
oned in  the  general  average.  One  is  therefore 
not  suri>rised  to  tlnd  the  results  to  be  on  tlieir  face 
inconsistent  with  each  other.     Thus  the  average 
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prices  of  1884  are  g^Ten  as  92.3  per  cent  of  those 
of  1888 ;  yet  side  by  side  other  figures  are  given 
which  make  the  ratio  91  per  cent. 

Nevertheless,  it  would  be  going  too  far  to  say 
tliat  the  results  are  quite  without  value.  A  very 
larg^  number  of  articles  are  included  in  the  com- 
IMtrison,  which  gives  a  probability  that  the  mistakes 
will  balance  each  other,  or  will  not  appreciably 
affect  the  general  results.  It  is  not  imreasonable 
to  believe  that  the  figures  which  are  finally  given 
as  indicating  the  rise  and  fall  of  general  prices  for 
the  successive  years,  although  they  cannot  be  ac- 
cepted as  an  accurate  gauge  of  the  ascertainable 
change  from  any  one  year  to  the  next  year,  yet 
represent  fairly  enough  the  general  fluctuations  of 
the  series  of  years.  They  are  at  all  events  probar 
hiy  as  good  an  index  of  the  actual  changes  as  the 
tables  of  the  London  economist,  which  have  been 
much  ({uoted  and  used.  We  reproduce  the  mint 
flgurcH  in  the  accompanying  chart  for  the  years 
since  1878,  and  for  comparison  give  also  the  Econo- 
mint  figures,  which  indicate  the  course  of  prices  in 
England.  It  should  be  said  that,  for  both  countries, 
the  standard  (indicated  by  the  number  100)  is  the 
average  range  of  prices  of  the  years  1845-50. 
Tliose  were  tlie  years  just  before  the  Australian 
and  Califomion  gold  discoveries,  and  the  average 
for  them  has  always  been  used  by  the  Economist 
as  the  Imsis  of  comiwrison  in  its  table  of  prices. 

We  luivo  arrangtwl  the  mint  figures  on  the  same 
iMMiM,  using  for  that  purjiose  the  figures  for  1845-50 
given  in  the  earlier  mint  reixwt.  This  method  of 
comiiariiMtn  is  of  course  open  to  objections,  but 
IMM1IIIH  on  the  wliole  to  be  the  best : 


184  to  116  ;  and  in  Ekigland  there  wafi  in  1879  a 
still  further  fall  to  100.  That  is,  in  1879  prices  in 
England  had  gone  down  to  the  level  of  the  years 
1846-50.  In  this  country,  the  fall  from  1873  to 
1878  was  from  134  to  102.  The  revival  began  here 
earlier  than  in  England,  and  from  1878  to  1879 
there  was  already  a  rise  from  103  to  109.  Attei  1879 
the  tendencies  in  both  countries  for  a  few  years  was 
to  a  rise.  A  temporary  fall,  it  is  true,  is  indicated 
in  the  United  States  from  1879  to  1880  ;  but  one 
cannot  but  look  at  this  fall  with  suspicion,  and 
ascribe  it,  at  least  in  part,  to  some  of  the  m  intakes 
made  in  calculating  the  mint  figures.  In  Eng- 
land the  highest  point  since  1878,  according  to  the 
Economist,  was  reached  in  1880.  But  there  are 
reasons,  wliich  there  is  not  space  to  explain,  for 
ascribing  the  high  figure  for  that  year  to  the  pecu- 
liar methods  of  the  Ekxintmiist,  and  for  believing 
that  there  was  in  reality  but  Uttle  fall  in  1882  as 
compared  with  1880.  In  the  Uuited  States  there 
was  a  fairly  steady  rise  from  1878  to  1 882.  Since 
1882  there  has  been  a  steady  fall  in  both  countries. 
Last  year  (18S4)  prices  were  at  101  in  England, 
and  at  106  in  this  country ;  in  other  words,  not- 
withstanding the  severe  depression,  they  had  not 
gone  BO  low  as  the  lowesst  points  reached  during 
the  last  period  of  depression  in  England  in  1879. 
and  in  this  coimtry  in  1878.       F.  W.  Taussig. 


THE  NEW  PHILOLOOY. 

The  new  school  of  philology  in  Grermany,  of 
which  Professor  Brugmann  is  one  of  the  ablest 
representatives,  claims  to  be  a  legitimate  advance 
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•llio  (Igtirt*  !>•'»(•»  with  1878,  a  year  of  specular 
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on  its  predecessors  in  the  direction  of  scientific 
sobriety  and  precision.  Tlie  older  scholars  from 
Bopp  down  to  a  few  years  ago,  says  Sievers  (in  hto 
article  on  Indo-Germanic  philology,  in  the  Ency- 
clopeedia    Britannica),    liad    naturally    oocupied 
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themBt>lvc!<  larK^'lv  witli  pliittogonic  problems;  and 
txinip  i.if  llii*in  hn<l  ii(lo|iU'(t  ini.sU'iiding  uictajilioni, 
as  Si'Wpic)i(<r  in  liis  th«)ry  tJiat  InnKii-nge  was  an 
orifiuiixin.  and  linpiiRtics  one  of  tlie  natural  aci- 
enccs.  Bnifonaun,  in  a  riy^nt  pani))lilet,'  chai^gea 
furtluT  that  mcohanical  niethoilB  wi-re  Ptnployed 
in  coinimrisona  of  wnnlti,  as  wlu<n  the  HilUst  form 
was  jiidi^wl  to  Ik>  aUvavH  llu-  uUU'st.  The  new 
school  dliK-ardH  Klott'>K<"'«"  problems,  on  thej^roiind 
that  the  miiterials  for  their  disciuision  ore,  at  least 
at  present,  inHuHiciont,  rejects  the  niislemlitig  luetii- 
phora,  and  alistniotionsi  in  general,  and  in-ofesscB 
to  confine  itself  to  known  facts.  But  the  principle 
on  which  it  lays  most  utress  is  that  "oiu"  Kener.il 
viewH  of  langua^  and  methcxls  of  wimiiarison 
should  be  formed  after  study  of  living  langtiagos, 
becouss  these  alone  are  controllable  in  detail,  and 
fijfn  an  iuKight  into  the  motive  forces  that 
shape  and  modify  language ''  (Sievers).  The  most 
prominent  of  tlxse  fcirces  are  held  to  te  two: 
phonetic  variation,  to  whose  laws  there  arc  no 
exceptions,  and  which  is  dilTen-ntiating  in  it« 
tendency ;  ami  analrigy,  nn  assiiiiiLiting  force, 
w^hose  j>nH'cdun'8  ouinot  Ih?  Knlucetl  to  rule.  An 
example  of  the  first  is  the  separation  of  the  old 
English  short  a  {pronounced  as  in  Italian)  into  two 
Boimds.  that  in  viarc  iK'fore  r.  an<l  that  in  make 
before  all  other  consonants  ;  an  example  of  the 
d  is  foimd  in  the  plural  of  Ixiok,  which  was 
formed  in  the  older  language  simply  b3-  change  of 
vowel,  like  feet  from  foot,  but  was  afterwards 
assimilnte<I  to  other  jilunil.s  in  «. 

Tliese  lu^'  the  views  that  Brugmann  defends  in  his 
pomplilet.  It  consists  of  tlu-ee  pieces.  The  first, 
an  address  delivered  when  he  entered  on  the  duties 
of  his  luiiversity  chair,  is  a  statement  of  the  rela- 
tion lietween  linguistics  and  philology.  Defining 
the  latter,  after  B<Vkh,  as  the  science  that  inves- 
tigatee  the  historioil  manifestation  of  the  niind  of 
peoples,  that  is,  their  development  of  culture,  he 
points  out  tlmt  the  science  of  language  is  merely 
one  branch  of  this  hirger  department,  and  that 
all  attempts  to  dniw  a  line  between  tliem  have 
failed.  After  eidiorting  scholars  of  all  linguistic 
departments,  ■wider  and  narrower,  Indo-Oerman- 
istB,  Hellenists,  Latioists,  Germanists  and  others, 
to  work  in  harmony,  he  gives  a  sliort  sketch  of 
the  progress  recently  maile  in  the  systematic 
inveatigation  of  the  general  vital  OTnditions  of 
]ang«iage.  The  foundation  for  this,  he  savs,  was 
laid  by  Wilhelm  von  Hiinilwldt.  iind  Steinthul. 
and  W.  D.  Whitney  hn<l  also  contribiitwi;  S<'herer, 
in  1H«H,  showed  the  importance  of  luialogy  in  the 
explanation  of  older  forms,  and  I>«kien  soon 
after  announce  the  doctrine  that  the   laws  of 

'  y.Hm  krutiffcn  Ktaiui  drr  Kjinichtriiuicnackafi .  Von  E^RL 
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phonetic  variation  are  in  tJiemselvcs  subject  to  no 
exccjition.  Other  BcOiolars,  among  whom  are 
Osthoff,  Paul,  UelbrOck,  Sievers  and  Brugmann, 
have  continued  the  investigation  and  application 
of  principles.  Bmgmann  closes  with  the  expres- 
sion of  the  opinion  that  for  young  students  of 
classical  Jind  Genn.anic  philology,  while  Siuiskrit 
is  imjxjrlant,  it  is  still  more  iin]M>rt!Uit  to  under- 
stjind  the  nature  of  hmguage  and  the  laws  that 
govern  its  growth. 

The  second  and  longest  paper  is  Brugmann's 
reply  to  a  '  Criticism  of  the  latest  linguistic  inves- 
tigations'  by  Cleorg  ttutius,  wIkisc  recent  death 
has  de|)rived  Indi)-(iennanic  philolngy  of  one  of 
its  most  distinguished  and  useful  workers.  Cur- 
tiuB  ha»l  treated  of  four  points  :  phonetic  laws, 
analogy,  the  Indo-Oennanic  vowel-system,  and 
the  origin  of  primitive  Indo-Germanic  forms ; 
Brugmann  takes  these  up  in  the  same  order.  Tlie 
principle  of  the  constancy  of  phonetic  laws,  de- 
fended by  the  new  school  against  Curtius,  is 
understood  by  them  to  mean  tliat  the  same  sound 
tmder  the  same  conditions  always  nxives  in  the 
same  direction  and  undergoes  the  same  change, — 
there  are  no  excejdions  or  irregularities.  Brug- 
niiuui  draws  his  firoof  of  this  projiosition  from  a 
consideration  of  the  f>h ysical  and  i  isvchical  proceaaee 
conceme<i  in  the  [inxluction  of  words,  and  the 
way  in  which  the  individuals  of  a  commimity  act 
on  one  another  in  the  production  of  soimds.  Pho- 
netic change,  he  says,  is  at  the  same  time  a 
psycliiad  and  a  physicjd  process  :  individuals  are 
ctmslnntly  ni<Hlifying  their  i>ronunciation,  but  the 
modifications  are  controlle<i  by  the  necessity  of 
being  understood  by  the  coniuiuiiity,  and  thus  all 
the  members  of  the  community  necessarily  move 
on  together ;  when  the  phonetic  change  is  com- 
plete<l,  it  is  inconceivable  that  in  different  wonls 
diflferent  courses  should  lie  taken,  for  the  i)ronun- 
ciatinn  is  not  leame<l  separately  for  each  individual 
word,  but  the  same  phonetic  conditions  necessarily 
induce  the  same  feeling  and  the  same  pronuncia- 
tion. Curtius  insists  that  many  unexplained 
cases  of  phonetic  change  eodst,  and  that  an  in- 
ductive demoastration  of  the  constancy  of  the  law 
of  phonetic  cliange  is  imixx«ible.  Brugmann  ad- 
mits that  such  demonstnition  is.  in  the  nature  of 
the  case,  impossible,  since  so  much  of  the  nee'esaary 
material  has  p<>ri8hed,  but  holds  that  the  number 
of  unexplained  changes  is  constantly  diminish- 
ing, many  of  the  seeming  'exceptions'  to  rules 
depending  on  false  etymologies,  or  resulting  from 
the  fact  tliat  one  dialwl  lias  bomjweil  from 
another,  in  which  different  laws  of  literal  inter- 
change exist,  or  lx>ing  otherwise  exjJicable.  Cur- 
tius thinks  that  a  lett«r  is  sometimes  retained  in  a 
partionlar  form,   when   it  lias  disappeared  from 
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phonetically  similar  forms,  because  it  was  felt 
to  be  significant ;  Brugmann  replies  that  the  peo- 
cesaes  of  phonetic  change  are  unconscious,  quite 
ignoring  the  meaning  of  sounds,  as,  in  fact, 
we  often  iind  that  phonetic  decay  removes  let- 
ters that  we  know  to  have  been  originally  signifi- 
cant. 

The  second  principle  discussed  by  Cuitius,  an- 
alogy, is  one  the  influence  of  which  has  always 
been  more 'or  less  acknowledged  by  writen  on 
language ;  but  it  has  usually  been  regarded  as  a 
secondary  and  sporadic  force,  leading  (as  the  current 
expression  '  false  analogy '  indicates)  to  malforma- 
tion and  confusion.  The  new  school  holds,  on  the 
contrary,  that  analogy  is  a  natural,  imiversaUy 
active  force,  equally  prominent  in  the  processes  of 
forming  and  of  learning  languages.  In  our  ordi- 
nary speaking,  words  present  themselves  to  us  in 
groups,  and  a  new  word  is  assigned  to  its  fnost 
natural  group,  and  treated  accordingly.  "The 
action  of  groups  is,  along  with  phonetic  change, 
at  least  in  our  obsen-ation  of  accessible  periods, 
the  most  important  factor  in  the  development  of 
language  "  (Paul).  A  familiar  example  in  English 
is  the  tendency  to  convert  strong  preterites  into 
weak,  as  '  crowed '  instead  of  the  old  '  crew.'  Tlie 
analogic  ])roce8s,  being  thus  assimilative,  acts  in 
oi>]X)6ition  to  the  differentiating  influence  of  pho- 
netic change,  which  more  commonly  tends  to  de- 
stroy the  similarity  between  words.  The  yoxmger 
philologists  call  in  the  principle  of  analogy  to  ac- 
count for  a  number  of  phonetic  phenomena,  which 
the  older  generation  of  scholars  eitlier  treated  as 
unintelUgible  anomalies  or  endeavored  to  exi)Iaui 
by  refen-ing  them  to  the  desire  to  retain  significant 
letters,  etc.  Curtius  objects  to  this  wide  extension 
of  the  principle,  on  the  ground  that  its  employment 
is  arbitrary,  and  that  it  rests  on  no  better  basis 
than  the  admitted  usage  of  modem  languages. 
Brugmann  rejoins  that  there  is  no  reason  to  sup- 
pose a  difference  in  this  respect  between  ancient 
and  modem  languages;  and  Delbrflck,  in  his 
'  EUnleitung  in  das  sprachstudium,'  endeavors  to 
define  the  character  of  analogical  change. 

The  third  and  fourth  points  of  Brugmann's  reply 
to  Curtius  relate  to  questions  of  Indo-C}ermanic 
grammar,  such  as  whether  the  primitive  Indo- 
Ueriiianic  language  had  not  only  the  vowels  a,  i,  u, 
as  tiie  older  school  holds,  but  also  e,  o,  together  with 
diphthongs  and  sonant  nasals  and  liquids,  and 
what  tlie  origin  of  the  inflections  was.  Brugmann 
remarks  that  the  new  philology  does  not  abso- 
lutely avoid  all  glottogonic  or  morphogonic  prob- 
lems, but  only  those  in  which  there  are  clearly 
not  sufficient  data  for  a  solution ;  and  whether  it 
is  worth  while  to  attack  any  given  problem,  each 
man  must  decide  for  himself.    Finally,  in  the 


third  piece  of  his  pamphlet,  Brugmann  replies  to 
some  points  made  by  Johannes  Schmidt. 

The  new  philological  school  may  be  said  to 
represent  a  more  rigid  adherence  to  law  in  the 
treatment  of  linquistic  questions.  Whfle  grate- 
fully acknowledging  the  eminent  services  rendered 
to  the  science  of  language  by  Bopp,  Grimm,  Pott, 
Bonfey,  Schleicher,  Curtius,  and  others,  it  claims 
to  carry  out  more  consistently  tlie  principleB  Vbtij 
lay  down,  and  to  fill  in  part  tiie  gaps  tbey  left 

C.  H.  Tot. 


CHEMICAL  NOMENCLATURE. 

A  comoTTEE  of  fourteen  chemists,  including 
such  eminent  men  as  Williamson,  Frankland, 
Crum  Brown,  OdUng,  and  Armstrong,  presented 
their  tliird  report  on  chemical  nomenclature  to  the 
British  nsstwiation  at  the  Aberdeen  meetini^.  Thia 
committee  was  entrusted  with  the  duty  of  "draw- 
ing up  a  statement  of  the  varieties  of  chemical 
names  which  liavc  come  into  use,  and  of  indicat- 
ing the  causes  which  led  to  their  adoption,  as  well 
as  considering  what  can  be  done  to  bring  abont 
some  convergence  of  the  views  on  chemical 
nomenclature  obtaining  among  English  and  for- 
eign chemists." 

This  weighty  committee  produce,  as  might  be 
expected,  an  eminently  conservative  report ;  they 
regard  as  ill  advised  any  attempt,  on  etymological 
grounds,  to  change  a  system  so  firmly  established 
as  that  involved  in  the  present  use  of  the  prefixes 
hypo  and  hyper. 

After  confirming  the  terminations  ic  and  ou*, 
the  committee  considers  the  minor  question  how 
far  the  termination  ous  ought  to  be  written  in  the 
forms  iou8  nnd  eotu.  Tlie  answer  is:  as  seldom  as 
possible  ;  cupreous  has  given  way  to  cuprous,  and 
'ruthenious'  and  'iridious'  should  also  lose  the 
superfluous  t. 

In  answer  to  the  question  whether  the  termina- 
tion ic  should  be  employed  in  the  names  of  salts 
of  which  only  one  class  is  known — as  magnesic 
sulphate  instead  of  magnesiirai  sulphate,  the  com- 
mittee says :  "  Tlicre  is  something  to  be  claimed  for 
both  systems ;  and,  as  the  diversity  of  practice  does 
not  lead  to  confusion,  the  question  need  not  be 
regarded  as  vital."  In  our  opinion,  the  conunittte 
might  have  exerted  their  influence  to  suppress  the 
tjse  of  the  unmeaning  and  often  non-eaph<»ioas 
termination  ic.  Such  terms  as  '  zincic '  and 
'nickelic'  offend  the  ears  of  hearers;  'scandic' 
and  'ytterbic'  would  be  unwelcome. 

The  committee  calls  attention  to  the  advantage 
of  affixing  the  syllable  ic  to  the  names  of  pontne    , 
radicals  in  ethereal  salts.     The  ambiguity  aimiBK    i 
in  speaking  ethyl  phenylacetate,  which  mighib*   ■ 
taken  for  ethylphenyl  acetate,  can  be  obvistad  I 
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laaying  ctliylic  phonylacetato,   and   ethylphenylic 
riifetatt'. 

It  is  furtlipr  remarkwl  that  (if  late  yi-ara  clioin- 

Iista  have  not  Ut-ii  sullicdently  careful  in  apphnng 
numerical  (Icsij^ations  to  subrtances  ;  thus  nrw<ii- 
ious  oxide  is  Hotnetiincs  called  arBcnic  trioxitlc, 
although  tlie  formula  of  gaseous  arsenious  oxide 
is  As  «0,. 
The  committee  considers  nt  s<irae  length  the 
nomenclature  of  acid  salts,  of  Imsic  salts,  of  sul- 
phur salts  imd  of  double  salts,  jK)inting  out  some 
inronsisti-ncies.  suggesting  Sfime  changes  and 
IproiHiHing.  very  simringly,  new  tj/rms.  Being  the 
thini  re]H)rt,  many  t4ipic8  treafe<l  pi-evinusly  are 
not  touc-he«l,  and  the  re|iort  is  coiisctiueutly  not 
very  wide-reaching. 
In  this  connection,  we  remark  that  the  London 
chemical  siwiety,  a  few  years  ago,  issuetl  to  the 
nbstracttTS  for  its  journal  n  series  of  intttructions 
on  chiMnical  nomenclature  and  notation,  which 
bave  Ijeen  of  the  greatest  service  in  se<'ming 
uniformity  in  writing  chemical  language.  Ameri- 
can chi-mists  are  largely  following  the  instructions 
iand  simple  rules  there  laid  down  :  and,  so  far  as 
the  l!:nglish  language  is  concerned,  a  conmieml- 
«l»le  uniformity  and  iH'rspicuity  alrea»iy  obtains. 
*  H.  Cajuunoton  Bolton. 

POISONOUS  WATKliS  IN  THE  COCOS  OR 
KKKLINO  ISLANDS. 
In  a  rii-ent  Iwok  of  travel'  from  the  pen  of 
Henry  O.  Fifl-lies  of  .\lierdwn,  fS<vitland,  an  account 
is  given  of  a  visit  to  the  Cot-og  or  Keeling  Islands, 
which  contains  some  new  facts  bearing  on  the  his- 

Itory  of  coral  islands  that  are  siHS'ially  interesting, 
as  they  supplement  the  studies  of  Charles  Darwin 
at  the  same  locjility.  The  Kwling  Islands,  as  tJiey 
are  usually  callnl,  ore  situated  in  the  Indian  Ocean 
alxitit  WO  miles  southwest  of  the  Straits  fif  Sunda. 
Tliey  were  visited  by  Darwin  in  1836,  aii<l  by 
ForlieB  in  1878.  It  was  while  eijJoring  thi'se 
islands  that  Darwin's  well-kiio%vn  hypoth(«i8  of 
^m  the  fiirmation  of  coral  reefs  and  atolls  tlrst  siig- 
^■£t«4t<<d  itsi'If. 

'  One  of  the   most   instructive  jKirtions  of   Mr. 

I  Forbes's  olwervations  rt-'lates  1/3  tlie  rising  of  puison- 
^K  ouB  waters  in  t  he  lagoon  enclosed  by  the  Keeling 
^M  Islands,  immediately  aft<'r  a  cyclone  which  oc- 
^Bcurrwl  January  28,  1870.  a  desK-ription  of  which 
^m  was  furnished  by  Mr.  O.  C.  Ross,  tlie  present  pro- 
|)rietor  of  the  islands. 

On  the  2Sth  the  mercurial  tarometer  indicated 
some  unusual  atmospheric  distiirbt-uice.  and  the  air 
^felt  unusually  heavy  and  oppressive.     On  the38tl» 

'  A  tuilumtUt'a  imndfTtngK  (n  ffc«  Kiutrm  Archijtrtoffo. 
fA  narrullvo  of  tnkTrl  and  eipluratlon  from  If^to  ISPS.  Nav 
IVork,  llnrprr,  IWtt      If. 


it  fell  to  close  on  28  inches,  n  warning  which  gave 
time  for  all  Ixiata  to  be  hauled  to  a  place  of  safety, 
and  other  preparations  for  a  storm  to  be  mode.  On 
the  aflemixm  of  the  same  day  there  appeared  in 
the  western  sky  an  ominously  dark  Unnk  of  clouds, 
and  at  4  p.m.  a  cyclone  of  unwonted  fury  hurst 
over  that  |>art  of  the  Indian  Ocean.  About 
midnight  on  the  2811)  the  sea  nwe  suddenly,  and 
nislietl  inland  more  (lian  I'K)  yanls  from  high- 
water  mark.  The  storm  attained  its  greatest  height 
about  one  o'ckx'k  on  the  morning  of  the  2SHh.  At 
that  lionr  no  object  raiseil  a  ftK>t  or  two  al«)ve 
the  ground  could  resist  its  fm'y.  The  inhabitants 
.saved  tlii'mselves  only  by  lying  in  hollows  of  the 
ground.  To  what  distmu*  the  barometer  might 
liave  fallen  it  is  im|xi8sible  to  say,  for  the  mercu- 
rial was  carried  away  ;  two  aneroids  gave  it  at  36^ 
inch(«. 

The  following  moniing  broke  bright  and  calm, 
Init  not  a  six-ck  of  green  could  Ih'  Btn-n  anywhere 
within  the  compass  of  the  isimids.  Uouiid  the 
whole  atoll  the  solid  coral  <-onKlomenile  lloor  was 
scoojied  under,  broken  uji  ajid  thrown  in  vast  frag- 
ments on  the  beach.  On  the  eastern  shore  of 
Home  Island.  Mr.  ForlN-a  oliservi>d  a  wall  of  many 
yards  hreailth,  [xirtions  of  which  had  Ix'en  tJirown 
up  clear  over  the  external  high  rim  of  the  island, 
mid  several  yards  inward  among  the  cm-imnut 
trees. 

Alxjut  30  hours  aft<?r  the  cyclone  the  water  on 
the  eastern  side  of  the  lagoon  was  olis<»rved  to  Ixs 
rising  up  from  U'low  of  a  clark  color.  Tlie  origin 
of  the  spring,  which  continued  to  ooze  out  for 
al>out  t«'n  or  fourteen  days,  lay  somewhere  lietTveen 
the  nortli  end  of  New  Selima  and  tlie  north  end  of 
CiooHel»(?rry  Island.  Its  color  was  of  on  inky  hue, 
and  its  smell  '  like  that  of  rotten  eggs.'  From  this 
ixiint  it  spread  southwest  as  far  as  the  d<H'p  liaylet 
in  Southeast  Island,  where,  meeting  the  currents 
tlowing  in  at  the  wistward  and  northern  entrances, 
which  run,  the  one  round  the  western,  the  other 
round  the  eastern  shore  of  the  lagcxin,  its  wcetward 
progn«s  was  stopjxifl  ;  whereujion,  turning  nortli- 
ward  tlirough  the  middle  of  the  lagoon  (becoming 
slightly  less  dark  as  it  pnx-eeded)  it  delxniched  in 
the  ocean  by  the  north  channel.  Within  twenty- 
four  hours  every  llsb,  coral  and  molhisk.  in  the 
part  impregnated  with  this  discoloring  sulietance 
— probably  bydrosulpburic  or  carbonic  acid — diinl. 
So  great  was  the  numlx-r  of  fish  thrown  on  tiie 
Ix-ach,  that  it  tix^k  three  weeks  of  hard  work  to 
bury  them  in  a  vast  trench  dug  in  the  sand. 

At  the  time  of  Mr.  Forlx-s's  visit  the  islands  were 
slowly  recovering  from  this  sad  disjister.  He  care- 
fully examined  that  iinrt  of  the  lagoon  over  which 
the  iM>igoned  waters  flowed,  and  des<.Tilx.'<l  its  effM-t 
as  follows  :  "  Tlie  whole  eastern  lialf  of  the  lagoon 
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wns  one  vast  field  of  blnfkcnnd  nnrt  liMess  fornl 
Blfins,  un<l  cif  llio  vncaiil  iiikI  liiHtcrli-ws  sliells  of 
^iniit  cliiiiiK  anil  ntlu'r  niollntik!!,  |iaritly'A'<l  and 
killed  in  all  slagt-s  of  pximnsioii.  Kvcrywiicn* 
bolli  sIiuIIh  nud  corals  were  deeply  eorroded,  Uif 
eorals  csfitM-Milly  beiuR  in  miuiy  pinees  worn  down 
to  the  tfolid  l)a8<.'.  Siiioe  the  ratasti'ophe  there  lias 
lx»en,  till  uliii(ii<t  tlic  date  of  my  visit,  no  sifrns  of 
•  life  in  that  jKirtion  of  the  lagiKin  ;  I  saw  only  a 
very  few  flsbeB,  and  only  here  and  there  a  new 
bunch  of  MadreiKini  and  Poritcs." 

A  similar  field  of  dead  corals  was  observed  in 
this  Inji^itili  (luring  the  visit  of  the  Beaj<le  in  1836. 
The  destniction  of  the  corals  was  nc<'ounte<l  for  by 
Darwin,  by  assuming  that  Southeast  Isliind  had 
at  one  time  been  divided  into  several  isletj^  by 
chaimels  whoso  cloBing  uj)  had  prevented  the 
water  in  the  l,i;::oon  from  risinR  8<i  hiprh  as  formerly; 
and  that,  therefore,  the  corals,  which  had  attained 
their  utmost  jKisaible  limit  of  upward  growth,  must 
have  I)een  killed  by  iM-casioiial  cx]HiB«res  to  the 
sun.  This  statement  is  cittni  by  Forljes  who,  judg- 
ing from  the  f.ict  tiint  an  enrthijuake  took  place  at 
tiie  Keeling  Islands  two  years  Ix'fore  the  visit  of  the 
Beugl«,  considers  it  very  probable  that  an  eruption 
of  poisoned  water,  like  that  of  187(1,  may  have 
lieen  brought  about  by  the  etirth(|uuke,  and  may 
have  caused  the  death  of  the  corals  ol>served  by 
Darwin. 

Mr.  Forlies  thinks  that  an  earthquake  took  place 
n(  the  time  of  the  cyclone  in  1876,  although  no 
tremblings  of  the  earth  were  noted  by  the  people 
on  the  island.  He  considers  "  the  waves,  as  well 
as  the  (larkened  waters  which  were  issuetl.  doubt- 
less from  a  submarine  vent,  as  almost  certainly  the 
result  of  volcanic  disturliance  in  close  vicinity  of 
the  atoll."  It  seems  to  the  present  writer,  however, 
that  this  hyjiotheeis  is  but  jMHirly  sustained  by  the 
facts  observed.  A  .similar  rising  of  the  waters  is 
recorded  in  connection  with  other  cyclones.  Chaiji 
Atoll,  in  the  Ia.iw  Archipelago,  was  completely  dev- 
astated by  a  hurricane  in  182">.  during  which  not 
less  than  300  lives  were  lost.  Tlius  in  two  instan- 
ces, the  agitation  of  the  sea  about  atolls  during 
great  storms  has  been  so  great  as  to  suggest  earth- 
quakes, yet  no  shaking  of  the  land  was  re<;onled 
in  either  instance.  The  only  safe  conchision. 
therefore,  seems  to  be  that  extremely  violent  storms 
are  cajwible  of  causing  the  sea  to  rise  to  a  iiiuch 
greater  heightthan  had  l)een  supposetl.  On  theother 
hand,  certain  writers,  who  consider  that  earth- 
quakes may  Yx?  brought  alwiit  by  a  dinmnition  of 
atmospheric  prtssnre.  might  claim  these  as  striking 
illustration  of  their  hyiMithesis.  [irovicling  iMwitive 
evidence  of  the  fK-currence  of  eartliijuakes  in  con- 
nection with  the  storms  coidd  lie  Imd 

The  emption  of  this  colorwj  water,  charge<l  with 


sulphuretted  hydrogi?ii  etc..  in  the  lagnnn  uf  llif 
Ke«'ling  Islands,  might  iifrhai>s  lie  .nrioTmlM  fm. 
byassumingthat  the  relief  of  atmoKi  ' 
during  the  cyclone.  nllowM  the  g;i  ■'; 

from  the  lUn'omposition  of  arg;uiic  m.'ilUT  inipnv 
one<I  ill  the  mud  of  the  lago<iu  t<.>  rise  t"  Um  «n- 
face.  As  the  atolls  are  entirely  of  orgimic  utinu, 
it  seems  by  no  means  iroi>n>hable  tliat  "neuiif 
matter  in  a  state  of  decomixisition  might  dtmr  Id 
the  mud  iKOieath  tlie  lagoon  in  quantity  gulflaal 
to  account  for  the  phenomena  oliserved. 

AnoUier  cause  adequate  to  dwtmy  mnlittsh. 
coral  iK>lyii8,  etc.,  in  the  Ijvgoon  of  an  atull,  b  (m- 
nislie<l  by  rain,  which  fTe<|uently  freslitiu  ti» 
water,  as  haa  been  noted  by  both  Darwin  ant 
Forbes. 


THE  NIPON  CENTItAL  EDUCATIONAL 
ASSOCJATION. 

TiTK  main  object  of  this  association  is  to  |S»' 
mote  the  int«Tests  of  education  and  scioKv  It 
Japan.  Its  regular  meetings  atv  held  nioiitlilj'  a 
the  Lecture  liall  of  tlie  Tokio  university,  and  il 
these  times  a  lecture  is  usually  delivcrol  !)T  sun* 
prominent  member,  or  papers  upon  edui-.  ■ 
scientitic  subjects  are  read.  There  is  :i  - 
ccmmittee  whose  duty  it  is  to  give  all  possitile  i* 
formation  sought  on  the  part  of  the  local  a«ucit> 
tions  or  others. 

Tlie  association  publishes  montldy  buUetlM 
which  are  distributed  among  its  members.  Tlii* 
bulletins  contain  reixirts  or  reWews  of  H\t  ko 
tures  delivennl  and  jiajK'rs  reu<l  at  the  rutnl" 
meetings,  and  also  other  papers  upon  eduf-itiital 
and  scientific  matters.  The  number  of  uii'inhc 
of  the  asscx'iation  is,  at  the  present  time.  al««il  f-'oi 
thousand  ;  tuid  it  is  a  matter  of  ci.uigratiilntian 
that  the  numlier  is  monthly  and  yearly  incm»- 
ing.  Tlie  govemmtiit  recognizes  the  as«)ci«ti(« 
as  one  calculated  to  promote  the  intewrtl  d 
education  and  of  science  in  general,  and  onniuIlT 
votes  it  a  money  approjiriation  or  subsidv 

EXCAVATION  OF  THE  TEMPLE  OF  LUXO&-' 

Of  all  ruins,  or  groujw  of  ruins,  in  thelawl" 
Egypt,  the  temples  and  t<jmbs  of  '  hundred-g*'™ 
Theljes"  stand  foremi«t  in  majesty,  variety  iin" 
number.  Here  six  great  temples  mark  the  nit 
of  a  city,  wliich  for  many  centimes  was  tliec»p<'" 
of  the  known  world.  Of  these  six  teniplw.  tl" 
four  on  the  left  liank  are  known  to  travellers  »»'' 
readers  of  travels  as  Go<imali,  Dayr-el-BdiaK''' 
the  Ramesseum,  and  Medinet  Haboc» :  the  tn"'" 
the  right  bank  being  Kamak  and  Luxor. 

By   far  the  most  ac-ceesible,  and  conatqnenltt. 

lOondensed  rrnm  the  IllMMtrat«d  lAmdim  »r»t. 
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lie   moHt   familiar,   of    tliese  halMozen   Tlieban 

einples,  is  the  groat  Temjilc  of  Laxor,  which  haa 

limt  been  exca>  nt«?d  by  Professor  Masporo.     Yet, 

now,  Luxor  has  not  in  itself  Iwen  nearly  bo 

ich  in  objecta  of  interest  as  any  of  the  neifchbor- 

ag  sites.     Not  only  was  the  great  tomple  threo- 

fourthB  burii-d  under  the  accumulated  rubbifih  of 

leM,   but   its  courts  and  colonnades  fonmil  the 

L-tual   nucleus  of  tlie  Amb  half  of  the  modem 

riilage.     The  Moslem  jHjpulntion  has  settled,  ap- 

reiitly  from  medire%-al  times,  in  iinil  around  the 

eniple.   at  the  southward   end   of    the    mound. 

iere,  building  always  with  inuil  bricks  crudely 

led   in   the   sun,    each   generation   erecting  its 

5eriea  of  hovels  on 
be  ruins  of  the  hovels 
lie  by  its  predeces- 
ors,     the    Arabs    of 
Uixor  have  gone  on 
iim  <-entury  to  cen- 
tury accumulating 
iibbish  uiMin  rubbish 
jid  mud  iiiKin    mud, 
they  have  thrown 
Vp    an    artificial    hill 
ome     forty-eight    or 
fty   feet    in    height, 
the  hill   rose,  the 
aple  necessarily  l"- 
ae  8wallowe<l  up. 
To  sweep  away  .ill 
Jiew.'  liarracks,  stores, 
bouses,    huts,  [ligeon- 
"  t<)W(>rs,     stiibli's     and 
rcfuw-heji{w,  has  been 
the  eiimest   desiiH-   of 
IVoft'ssor    Miispri'o, 
Bver  »lnc4:>  his  iu;ce|it- 
tnoe  of  the  im]x)rtant 
st    left    vacant,    in 
IWl,    by    the    death    of    Marietta    Paslia.       He 
DlrtmniHl   from   the   Egyptian  minister  of  public 
rorks   the   neceasarj-   authorization   for    treating 
with  tlie  fellaheen,  the  basis  of    the  negotiation 
being  that  eac^h   Bijuatter   should  receive  a  cash 
indemnity  for  bis  hoiuM<  jind  a  piece  of  land  equiv- 
alent in  exti'nt  t<i  the  area  covertnl  by  the  said 

I house  and  its  dejieudencics.     It  was  further  ar- 

^KtHnge«i  tluit  the  EgyiHinn  government  should  Uml 
^Htlie  money  for  the  li<|uiiliition  of  tlie  indemuitic:'. 
^■Bome  of  the  temple-folk  would  sell,  and  some 
^Fatoully  r<'fuse«l  to  Ix?  bought  out,  except  u|nin 
such  t<'nn8  aa  maile  negotiation  well-nigh  imixis- 
,8ibl(<.  Mninwhile,  there  was  another  financial 
luestion  to  lie  settlc<l, — nanu'ly.  the  exjwnses  of 
scitvation.  The  Egyjttian  g<ivemment  had  pniil 
be  iudeumitiw,  und  could  do  no  more  ;  yet,  to  get 


rid  of  the  scjuattei's  was  of  little  avail  no  long  as 
there  remained  fifty  feet  of  soil  to  lie  cleared  trnd 
carted  away.  A  subscription,  siniultaneouly  stnrted 
in  the  Jouriwl  ties  <J&>ais  and  the  London  Timet, 
met,  however,  with  so  liberal  a  respon.'ie  (especially 
in  Paris),  that  this  question  of  ways  and  means 
was  setlU>d  in  two  or  three  days,  and  in  the  month 
of  July,  1884,  the  order  was  given  to  commence 
openitions. 

Our  illustration  shows  the  comtyard  of  Amen- 
hott'p  ITI.  with  the  excavations  in  progress.  We 
here  find  ourselves  aiimittv<l  into  the  precin<^l8  of 
the  courtyanl,  immi-dijitely  behind  the  govern- 
ment Btore-house,  of  which  one  comer  and  a  small 


KXCAVATIOKB   aolNO  OH   IN   TUB    CI't^RT   VjOin   or   THE  TKHFLK   OF   LUXOII. 

window  are  seen  between  the  pillars  t<i  the  right. 
The  sjjectator  stands  with  his  back  to  the  Arabian 
chain  and  his  face  to  the  Libyan  range,  one  long 
spur  of  the  great  western  mountain  imd  a  gUmiise 
of  tlie  Nile  being  visible  behind  the  hiKhest  group 
of  Aralw  to  the  left  of  the  picture.  The  mud  huts, 
the  mud  walls  built  up  IxHwiH-u  the  columns,  the 
asses,  im<l  goats,  and  vilhige  folk,  are  still  in  port 
occuiiation  of  the  place.  To  the  left,  however,  a 
hovel  or  two  have  Ixien  demoli8he<l ;  and,  on  the 
nibbish  heap  thus  created,  we  see  a  group  com- 
pfwod  of  two  Biunpeans  and  some  five  or  six 
better-class  natives. 


—  Tlie  Athenaeum  states  tliat  "somewhat  late 
in  the  day  the  inhabitantH  of  Syracuse  have 
erected  a  mnuiiment  to  ArchimiHles." 
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•^  in  Biology  in  Wesleyan  University. 
JOURNALISM.     By  Frank  D.  Smith,  Editor  of  the 
J    Portland  Sunday  Oregonian. 
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COMMENT  AND  CRITICtSM. 
The  New  York  Evening  post  of  Oct,  81  pub- 
hee  on  editorial  on  the  undcrgrcrund  wire  prob- 
in   wliicb    a    magnificent    solution    of    tlie 
oblem  of  buiyiog  the  wires  is  offered.     Along 
Iway,  just  outside  the  curb  line  of  tlie  street, 
iiere  Ls  t<>  Ix-  constructed  a  capacious  underground 
"gnllery.  wherein  all  the  present  impedimenta  must 
be  placed,  luid  any  obstruction  which  the  work- 
sen  may  encounter  in  the  building  of  this  gallery 
to  be  removed.     Herein  ore  to  be  jilaced  the 
gas,    sewer,    pneumatic,   hydraulic,   and 
rious  other  pipes,  in  aildilion  to  the  wires  of  the 
nous  electric  com|ianie8.     The  other  streets  of 
|the  city  are  to  be  tminvlled  on  a  similar  though 
i  elaborate  plan. 


Magniflcent  as  this  plan  may  seem,  it  is  liardly 
exaggeration  of  what  the  undergroimd  oom- 
nission  actually  i>rop<»e8  to  re<iujre.  They  have 
lused  it  to  be  understood  that  they  will  consider 
no  plan  of  placing  the  wires  imderground  wliich 
does  not  combine  all  kmds  of  wires  in  a  single 
conduit,  with  an  arrangement  by  which  access  to 

i every  house  may  lie  obtained  without  excavation 
pf  the  street.  Tlie  quetition  that  interests  the 
TarioiiH  electrical  companies  is,  "  Who  is  to  mider- 
ta.ke  tliis  extensive  piece  of  engineering,  and  who 
is  to  jKiy  for  it?"  Certainly,  the  commission  has 
no  i»jwer  to  construct  such  conduits,  and,  even  if 
it  liad.  it  u  diiScult  to  see  how  the  various  elec- 

»trical  c<irii|>anies  criuld  be  compelled  to  make  use 
of  Uiem.  or  to  fiay  for  such  use. 
Timt   it   is  not  only  technically   [KisBible,    but 
econrmiically  practicable,  to  put  the  large  miiss  of 
y   wires   underground,  was    admitted    by   the 
ectricinn  of  the  .\tnerican   Bell  telephone  com- 
Dr.  W.  W.  Jucijues,  in  an  article  published 
«■  of  July  a  cf  tlie  present  year,  and  the 
letroiKiIitan  telephone  com[>any,whoee  mileage  of 
in  New  York  City  is  greater  tlian  that  of  any 
coni|iany,  lias  actually  oskeil  jiermission  of 
coinmuKiion  to  put  a  part  of  its  wires  tmder- 
uud,  and  such  permission  has  been  refused. 

Ho.  14*.  — U8B. 


The  reasfin  why  the  wires  in  New  Y'ork  are  not 
placed  undergroimd.  and  why  Uiey  are  not  bkely  to 
be  placed  undergroimd  at  present,  is,  not  that  it  is 
technically  inijxjssible,  and  not  that  the  parties 
operating  them  do  not  desire  to  place  them  under- 
ground, but  because  the  commission  insists  ujwn 
its  being  done  in  accordance  with  an  entirely  im- 
practicable plan. 

It  wotTLD  BE  mTKREsnso  to  know  just  what 
eviilenoe  Mr.  St.  Pierre,  the  Canadian  lawyer,  who 
lias  recently  given  a  theory  of  small-poi  to  the 
newspapers,  has  found,  which  leads  him  to  the 
conclusion  that  small-pox  is  "  indigenous  to 
Canada,"  and  "  is  to  Montreal  wliat  yellow  fever 
is  to  New  Orleans,  or  ague  to  New  Jersey."  That 
it  is  to  Montreal  wliat  yellow  fever  is  to  New 
Orleans  we  can  well  believe,  for  it  is  now  conceded 
by  the  best  sanitarians  that  yellow  fever  never 
appears  in  this  country  anywhere  except  when 
imported  from  abroad.  And  miless  Mr.  St.  Pierre 
can  give  us  sometliing  more  reliable  than  Indian 
tradition,  even  though  it  comes  from  the  oldest 
inliabitant,  we  sliall  be  incUned  to  the  now  well- 
established  opinion  that  small-pox  was  brought  to 
this  countrj-  shortly  after  its  discovery  by  Colum- 
bus. 

From  the  well-known  aversion  to  vaccination 
which  characterizes  the  French  Canadian,  we  can 
well  believe  that  small-pox  has  prevailed  there  in 
a  more  or  less  epidemic  form  so  long  that  history 
fails  to  tell  its  first  appearance,  but  we  luive  no 
doubt  that  its  termination  would  be  verj-  soon  re- 
corded if  the  vaccinators  were  permitted  to  liove 
their  way. 

Aqaik  THK  papers  are  flooded  with  paragraphs 
concerning  great  mortality  of  fishes  in  the  Gulf  of 
Mexico,  and  such  headings  as  '  Twenty  miles  of 
dead  fish,'  or  '  A  flsh  i>estilenc«i  in  the  Gulf.'  Sen- 
sational as  such  notices  at  first  sight  appear,  they 
can  scarcely  be  pronounced  to  be  exaggerations. 
Records  show  that  as  far  back  as  1844  a  wide- 
spread destruction  of  all  stirts  of  salt-water  life 
(Kcurred  along  our  southern  coasts  :  again  in  1854, 
1878, 1879,  and  18)rKi.  It  wns  in  the  winter  of  1881-2 
that  a  catastrophe  of  similar  nature  took  place  oil 
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many  times  been  tlie  medium 
the  t\7)boid  poisctn  line  been  ilis- 
ptire  water  has  been  used  to  wash 
SnB,  if.  indeed,  it  has  not  sen-ed 
and  the  milk  has  thus  liecouie  in- 
dug  example  of  tliis  medium  of 
he  outbreak  of  typhoid  at  Marj-le- 
Withln  a  few  weeks  133  families 

Mr.  Radcliffe  traced  the  cause  of 
t)  milk,  which  came  from  a  par- 
•which  "water  used  for  dairy  pur- 
d  €'.tcremental  matters  fronj  a 
g  from  enteric  fever,  immediately 
te  time  of  the  outbreak." 
icurring  at  Edinburgh,  Glasgow, 
blin  have  also  lieen  traced  to  milk, 
lid  stir  up  all  health  officials  to  the 
e  of  the  most  rigid  scrutiny  of  the 
to  the  people  under  their  charge, 
)  our  judges  to  inflict  the  severest 
thoee  detected  in  the  adulteration 
ential  food, 
lease  may  be  contractwl  by  those 

sick  is  possible,  but  if  this  ever 
emely  rare.  The  discharges  from 
e  believed  to  contain  the  infective 
1  the  present  state  of  our  knowledge 
iscbarges  in  the  ground,  or  to  cast 
(wer  without  previous  disinfection, 
upon  as  criminal.  It  is  not  difii- 
uid  that  the  infective  materia)  of 
:ted  discharges  may  cling  to  ihe 
In  pipes  and  sewers,  and  tlirough 
bing  find  admission  to  the  dn-ell- 
g  rooms  of  the  well.  This  is  doubt- 
ation  of  the  origin  of  those  cases 
bed  to  sewer-gas. 

er  is  eminently  a  disease  of  the 
I  greater  prevalence  at  this  season 
ttributed  by  some  to  the  decay  of 
lers  claim  to  have  found  its  preva- 
upon  the  rise  and  fail  of  the  ground 
ow  far  these  conditions  affect  the 
be  fever  is  a  matter  of  conjecture, 

ftirely  beyond  our  control  we 
or  towards  prevention  and  re- 
attention  to  cleanliness  in  all 
Wpt^cially  to  the  thorough  disinffc- 
cbarges  from  patients.  For  this 
Ommittee  on  disinfectants  of  the 
lie  health  association  recoiuinend 
ioride  of  lime,  of  chlorinated  soda, 
>  of  mercurj-. 

the  typhoid  patients  are  largely  re- 
te  ranks  of  those  of  ample  means, 
(e  summer  spend  their  time  in  the 
en  at  the  most  fashionable  water- 


ing places.  It  is  notorious  that  these  resorts  are, 
as  a  rule,  unsanitary  in  their  appointments.  Tfae 
crowding  of  human  beings  in  such  places,  with 
the  conEie(juent  accumulation  of  human  waste, 
would,  it  would  seem,  help  to  account  for  the 
large  representation  of  typhoid  fever  victims  in 
the  ranks  of  their  patrons.  A  study  of  tj^ihoid 
cases  with  reference  to  this  point  would  be  inter- 
esting and  doubtless  instructive. 


ilfAA'  AXD  THE  MASTODON. 

The  finding  of  the  tusks,  teeth,  and  inirtions  of 
the  skull  of  a  mastodon  last  November  in  North- 
borough,  Worcester  county,  Mass.,  has  led  to  the 
imjiortant  discovery  of  a  human  skull,  in  close 
connection  with  the  remains  of  the  mastodon. 
The  facts  briefly  stated  are  as  follows :  Mr.  Wm. 
U.  Maynard,  while  having  a  ditch  dug  ttoiugh  a 
peat  bog  on  his  farm  in  NorthlKircmgh,  near  the 
Shrewsbury  line,  last  November,  found  portions 
of  the  akidl  and  teeth  of  a  mastodon  lying  on  the 
hard  pan  under  eight  feet  of  i)eat.  Tlie  specimen.'; 
were  exhibited  to  the  memljers  of  the  Worcester 
society  of  natural  history  and  Worcester  society  of 
antiquity,  by  Dr.  F.  W.  Brigham,  to  whom  they 
had  been  given  by  Mr.  Maynard.  The  teeth  were 
afterwards  taken  to  Cambrirlge  by  Mr.  Tliomas  A. 
Dickinson,  an  officer  of  the  Natural  history  society, 
and  were  pronounced  by  5Ir.  J.  A.  Allen,  of  the 
Museum  of  comparative  zoology,  to  be  tliose  of  a 
nuiBtodon  about  two-thirds  grown.  An  accoiint 
of  the  discovery  wa.s  written  soon  after  by  Mr. 
Franklin  P.  Rice  of  Worcester,  and  printed  by 
the  natund  history  society.  A  figure  of  one  of 
the  teeth  is  given. 

Early  in  the  present  month,  arrangementB  were 
made  with  Mr.  Slaynard  by  members  of  the  two 
societies  named,  acting  under  the  direction  of  Dr. 
W.  H.  Raymenton,  president  of  the  natural  history 
society,  to  make  further  excavations  in  the  peat 
bog  for  the  purpose  of  finding  the  rest  of  tlie  Iwncs 
of  the  ma.st^Tdon.  While  digging  eighteen  feet  to 
the  southwest  from  the  spot  where  the  mastodon 
skull  was  found  the  preceding  season,  the  work- 
men exposed  the  top  of  a  himian  skuil,  which  was 
at  once  taken  up  by  Dr.  RajTneuton,  who  was 
8U]x-riutending  the  work  ;  and  he  states  that  the 
8knll.  which  he  worked  out  of  the  enclosing  jjeaty 
matrix  with  his  fingers,  wils  resting  on  its  ba.sal 
fKirtion  directly  on  the  blue  clay  and  stones.  Tlie 
under  jaw  was  found,  teeth  downward,  about 
eight  inches  to  the  south  of  the  skull,  and  in  im- 
mediate contact  with  the  clay.  The  evidence  of 
several  witnesses  is  conclusive  on  these  points. 

Dr.  Raymenton  and  Mr.  Dickinson  immediately 
informed  me  by  letter  of  the  discovery  ;  but,  owing 
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to  my  absence  from  home,  I  was  unable  to  visit 
the  place  until  Otrt.  17,  four  days  after  the  skull 
liad  been  fouml.  During  this  visit,  I  made  a  care- 
ful study  of  the  pc«t  fomiation  and  the  luider- 
lying  blue  clay,  which  I  take  to  be  the  bowlder 
clay  covering  the  bottom  of  the  basin  or  old  pond, 
which  is  some  four  or  Ave  acres  in  area.  Over 
this  blue  clay,  contnining  both  rounde*!  and  split 
stones,  the  dejxwit  of  ))eat  has  taken  place.  The 
two  skulls,  mastodon  and  humau,  were  unques- 
tionably at  the  bottom  of  this  peat,  lx)th  resting 
on  the  blue  claj-  ;  but,  owing  to  the  inclination  of 
the  basin  towiird  the  northeast  from  the  «yxA 
where  the  human  skuU  was  found,  there  were  two 
feet  less  of  peat  over  the  skull  than  there  were  over 
the  mastodon.  Tlie  stratification  of  the  peat  was 
quite  marked,  and  the  lower  portion  immediately 
covering  the  two  skulls  is  very  fine,  and  evidently 
a  deposit  made  entirely  under  water.  Above  tliia 
the  peat  is  slightly  coarser,  wliich  character  in- 
creases to  the  surface.  While  a  few  small  pieces 
of  wood  were  found  at  the  bottom  of  the  peat, 
several  large  logs,  and  what  seems  to  be  the  re- 
mains of  a  {martially  burnt  stump,  were  found  in 
the  layer  about  two  feet  above  the  hiuiian  skull. 
To  this  deijth  heavy  objects  ctiuld  Imve  readily 
sunk  through  the  coarse  or  more  open  formation 
above,  but  1  (juestion  the  possibility  of  so  ligVit  an 
object  as  a  human  skull  sinking  througli  the 
lower  two  feet  to  the  hard  pan  at  auy  time  subse- 
quent to  the  formation  of  tliat  stmtum.  That 
both  skulls  were  transported,  seems  to  be  proved 
by  the  fact  that  no  other  bones  of  the  two  skele- 
tons were  found  in  the  imme<liate  vicinity  ;  and 
that  they  were  tnms^Kirted  by  water  before  tlie 
peat  deposit  began,  seems  probable.  The  broken 
jwrtions  of  the  human  skull  have  the  appearance 
of  having  been  worn  by  water  action,  and  the 
dissociation  of  the  jaw  and  cranium  would  also 
indicate  that  method  of  removal  from  the  rest  of 
the  skeleton.  Had  it  been  a  settling  of  a  heavy 
body  througli  the  fieat,  we  could  hardly  expect 
that  the  skull  and  jaw  alone  would  have  settled  to 
hard  [tan,  and  the  rest  of  the  bones  of  the  skeleton 
to  have  been  nowhere  near  them  ;  and  the  same  re- 
mark would  apply  to  the  skull  of  the  mastodon. 

Tlie  skull  has  lx.>en  placed  in  my  hands  for  care- 
ful study  and  comparison,  and  I  h<ipe  soon  to  be 
able  to  give  definite  information  in  regard  to  it. 
Unfortunately,  the  Kkull  is  nut  a  typical  one,  and 
the  averaging  and  careful  bjilancLng  of  its  char- 
acters will  have  to  be  made  before  its  race  aiHoitiee 
can  l)e  determined.  In  regard  to  its  color,  I  may 
add  tliat  it  is  as  deep,  if  not  deejjer  brown,  than 
the  bones  of  the  mastodon.  Its  comparatively 
perfect  preservation  when  compared  with  the  nuis- 
todon  skull    is,  however,  remarkable ;    but  this 


could  be  easily  accounted  for  by  the  1 
posure  of  the  mastodon  bones  on  the 
gravel  deposit  before  being  washed  into 

F.  W 


THE  INTERNATIONAL  GEOLOGR 
ORESS  AT  BERLIN. 

The  third  and  most  important  » 
International  geological  congress,  which 
tutod  by  an  American  coniiiiittee  of  the 
association  at  its  Buffalo  meeting  in  181 
been  held. 

The  first  session  at  Paris  in   18T8  wi 
pour  jHirler  which  broke  ground.     Th 
sion  at  Bologna  in  1881  accomplished 
but   was  especially  useful   in   prejiariil 
work  of  the  session  just  closed  by  decidl 
duce  a  geological  map  of  Euroiie  on 
1:  l,nOO,000  and  mtrusting  its  execution  tl 
mittee,  while  another  was  apiKJtnte<l 
some  scheme  for  unifying  the  nomendi 
where  possible,   of   fixing   the   limits  fl 
congeries  of  beds,  which   had  heretofoj 
ferently  understood  by  different 
olistacles  which  faced  these  coi 
once  understood  from  this   bare 
will  modify  any  hasty  impression  that  it 
little  has  been  accomplished. 

The  two  committees,  or  a  majority 
of  eacli,  met  at  Foix  and  at  Zurich  duri 
years  which  intervened  between  the  oa 
Bologna  and  Berlin,  and  the  action  of  tt 
which  has  just  ended  vraa  abnost  excln 
fined  to  tlie  iiro]x>sitionB  made  in  the  prinl 
of  tlieee  committees. 

Those  who  .arrived  in  Berlin  some  d 
the  opening  of  the  congress  found  at 
BergaJiademie  on  the  Invaliden  strasae ' 
organized  to  examine  the  credentials  of 
and  provide  each  with  the  necessary  a 
ceipt  for  the  ten  marks  he  i>aid.  besideti 
silver,  bearing  the  inscription  on  one  si^ 
gonun  conventus,  mente  et  malleo,'  wi 
ventional  mallet  and  chisel  crossed,  and  i 
by  a  wTeatli  of  oak.  On  the  other  sidi 
similar  wreath,  were  the  words,  '  Bei 
Tlie  medal  was  suspended  by  a  white  81 
and  worn  on  the  lapel  of  the  coat  for  id< 
on  excursions,  etc. 

A  programme  of  the  order  of  even 
thus  condensed :  Monday,  September 
A.M.,  meeting  of  tlie  council  at  the  1 
gebflude  ;  5  p.m.,  social  re-union  of  th< 
of  the  txingreas  in  the  ante-chamber  of  I 
Tuesday,  September  29,  0  a.m.,  o|)enii 
congress ;  8  p.m.,  visit  to  the  Bergakadi 
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the  collections  and  the  objects  sent  to  the  con- 
gress. Wednesday,  Thursday,  Friday,  and  Satur- 
day, sitting  of  the  congress  at  3  p.m.  ;  7  p.m., 
Saturday,  close  uf  the  congress.  Sunday,  9  A.M., 
excursion  t<.)  Potsdam.  Then  followed  announce- 
ments of  the  excursions  to  the  Haxtz,  to  Staasfurt, 
etc.  Tliis  proigramme  was  followed  in  the  main, 
only  an  extra  session  of  the  congress  being  inter- 
calated. The  usual  course  was  to  devote  two  hours 
to  the  discuasiini  of  the  committees'  reports  (2  to  4 
P.M.),  and  the  last  two  hours  (4  to  0  p.m.)  to  scien- 
tific discourses  of  various  delegates. 

weather  during  the  eatire  week  was  very 
•able,  cold  and  rainy.  On  Simday  mum- 
.  after  the  close  of  the  congreiB.  it  promised  to 
fair,  but  only  to  deceive  the  hojjes  of  those  who 
iook  [jart  in  the  Potsdam  excursion.  Tlie  com- 
mencetiient  of  the  trip  was  very  beautiful,  but 
towards  the  close  it  degenerated  into  a  procession 
of  dripping  and  shivering  people,  who  tried  to  look 
as  if  it  were  pleasant  in  order  not  to  offend  their 
kind  b<:>sts. 

Till'  language  of  the  congress  had  been  decided 
upon  as  French  :  and  this,  no  doubt,  accounts  for 
the  greater  shore  taken  by  the  Sivias,  Belgians, 
and  French  in  the  deliatcs,  than  by  the  j)eople  of 
other  nationalities.  The  Germans,  for  instance, 
outnumbered  all  other  nationalities  taken 
er,  had  only  one  representative,  who  man- 
the  hmguage  with  fluency,  and  led  in  delwkte, 
Hauchecome,  the  active  spirit  of  the  congress, 
is  true  that  Neumayr  (an  Austrian)  did  retort 
ery  effectively  once  to  M.  Lapparent,  and  his 
;x>*llency  v.  Dechen  spoke  fre<juently,  if  not 
ly ;  but  Dr.  Beyrich,  the  nominal  pi-esident, 
entirely  unintelligible,  and  Stur  was  oblige<l 
get  a  dispensation  from  the  congrees  and  speak 
Uemiaii.  • 

Tuesday  evening  at  6  P.M.  the  first  report 
given  by  M.  Renevier  of  .Switzerland,  the 
secretary  of  the  committee  appointed  to  prepare 
the  European  map,  which  was  thus  constituted: 
'yrich  and  llauchecome  (forming  the  sub-com- 
mittee of  direction  in  Berlin),  Germany  ;  Daubree, 
France:  (iiordano,  Italy:  de  Moeller,  Russia; 
Mojaiaovics,  Auatria-Uungary  ;  Topley,  Great-Brit- 
ain ;  Benevier  (aecretarjr  general),  Switzerland. 
The  committee  of  direction  liad  made  an  arrange- 
ment with  D.  Reimer  &  Co.,  of  Berlin,  according 
to  which  tliis  firm  agreed  to  imdertake  the  publi- 
tion  of  the  map  at  its  own  risk,  providc<l  the 
otitiiniirt*-*.'  would  guaraatee  them  an  e<lition  of 
KOO  copiw.  at  UK)  francs  a  copy,  and  would  give 
iinu  sums  on  account  in  advance. 
Tlie  map  is  to  consist  of  49  sheets,  7  in  breadth 
7  in  height.  Each  of  these  sheets  is  48x53 
.,  and  the  whole  of  them  together  will  form  a 


chart  8.S6  metres  high  and  3.73  metres  broad. 
Prof.  Kiepert  of  Berlin  is  to  prepare  the  tojx>- 
graphic  base,  using  for  this  purjHwe  all  data  at 
his  disposition,  both  publisheii  and  unpublished. 
Great  Britain,  France,  .Sptiin,  Italy,  Austro- 
Hungary.  Germany,  Scandinavia,  and  Russia, 
each  takes  100  copies.  The  remaining  100  copies 
are  U.>  lie  divided  between  the  six  smaller  states. 
Belgium.  Holland,  Denmark,  Switzerland,  Portu- 
gal, and  Roumania.  Tlie  central  committee  is  to 
receive  from  each  national  committee  the  map  of 
its  country,  and  to  make  them  liarmoni/e. 

Tlie  report  ended  with  the  following  six  resolu- 
tions, wliich  the  committee  asked  the  congress  to 
poaa: — 

1°.  M.  Karpinski  will  succeed  M.  de  Moeller 
(resigned)  in  representing  Russia  on  the  committee. 

2".  The  carlxmic  system  (or  Permo-carbonifer- 
ous)  shall  be  represented  on  the  map  by  three 
distinct  shades  of  gray. 

3'.  Brown  shades  will  be  applied  to  the  '  De- 
vonic' 

4°.  The  color  to  represent  the  '  Silurio'  is  left  to 
the  discTction  of  the  committee. 

5°.  The  eruptive  rocks  sliall  be  represented  by 
seven  tints,  ranging  from  bright  red  to  dark 
brownish  red. 

6°.  The  determination  of  the  other  questions 
mentioned  in  the  report  shall  be  left  to  the  discre- 
tion of  the  committee. ' 

Proposition  1°  was  adopted  without  dissent. 
Proposition  2°,  after  much  opiKwition,  was  agreed 
to,  with  the  un<ler!itanding  that  the  pri.>po8ed 
method  of  the  committee  should  not  be  under- 
stood to  have  any  liearing  on  the  stientific  set- 
tlement of  the  question,  but  should  be  re- 
garded purely  as  a  provisional  expedient  adopted 
in  order  to  complete  the  map.  Proposition  3°  was 
agreed  to.  Proposition  4°,  after  strong  opposition 
from  Prof.  Hughes  and  M.  Jacquot,  was  finally 
so  modified  as  to  allow  the  committee  to  adopt  it 
provisionally  for  the  purjKises  of  the  map,  with- 
out prejudging  the  alistract  scientific  question  at 
all,  and  thus  carried.  Propositions  5°  and  0°  were 
carried  without  objection. 

Sept.  80,  at  2.80  P.M.,  the  congress  re-assembled  to 
take  action  on  the  report  of  tlie  committee  on  the 
unification  of  nomenclature,  which  was  tlien  i)re- 
sented  by  M.  Dewnlque.  Tliis  report  had  been  in  the 
main  adopted  at  the  Bologna  congress,  a  few  minor 

I  The  queallona  here  referred  tooomprUe  several  raittera 
about  vblob  the  commltlee  wa»  in  doubt:  e.g.,  (n)  How  are 
the  tamoM  to  be  renresented.  ot  whiob  the  subdiTlsluua 
wan  dnabtfol?  (6)  Bov  are  those  subdlvlelona  to  be  In 
dloated  vbloh  an  too  small  to  appear  on  the  scale  of 
1  •  I  800,000  adopted  for  the  map?  (e)  How  are  meaaares  to  be 
represented  when  even  their  age  I*  donbtfulr  (d)  How  rep- 
resent subdlTlslons  eouoerolug  the  afflllatlons  of  which 
geologists  differ  (Oault.  Bbetlo,  etc.)T 
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points  having  been  left  for  future  adjustment 
They  concerned,  for  the  most  part,  definitions  of 
terms,  such  as  'group,'  vrliich  it  was  determined 
should  be  appUed  to  the  divisions  of  the  higheet 
order  (Becondary  groiip,  etc.);  the  nejct  division 
should  be  ' systems '  (Devonian  system,  etc.);  the 
third  should  be  •series'  (coal-measures  series  of  the 
carboniferous  system) :  the  fourth  di^^8ion  should 
be  'stages"  (ftages)  (millstone  grit,  etc.);  the  divis- 
ion of  the  fifth  order  was  decided  u{)on  (for 
French  only)  as  'assise'  or  'couches;'  'zone' 
should  be  used  for  n  number  of  be<ls  liaving  one 
or  more  fossils  to  characterize  them,  but  it  should 
be  inferior  to  *  stage '  as  a  term  of  clnssificAtiou, 
'  Bank '  was  selected  to  imply  a  lied  {coucJie  or 
tusise)  tliicker  or  more  coherent  than  thiwe  in  its 
vicinity,  among  which  it  is  intercalated.  These, 
and  certain  conclusions  as  to  the  appUcation  of 
the  terminations  'ary',  'ic',  and  'ian,' — the  first 
for  the  groups,  the  second  for  the  series,  and  the 
tlurd  for  the  stages, —  completed  the  linguistic  por- 
tion of  the  report.  No  termination  for  Bystems 
was  proposed. 

It  waa  decided  to  give  to  the  pre-pakeozoic  rocks 
the  name  'archsean'  instead  of  'primitive,'  and, 
while  recognizing  three  divisions  of  tliem,  to  allow 
each  geologist  to  distinguish  these  by  petrographic 
characters. 

On  the  motion  of  Prof.  Archibald  Geikie,  the 
ilecision  as  to  the  limits  of  the  Silurian  and  Cam- 
brian is  left  till  the  meeting  of  the  congress  in 
London  in  ItWS,  but  the  committee  on  the  diart 
Irns  Uberty  to  divide  the  lower  system  of  the  piila?- 
ozoic  group  into  tliree  parts,  of  wliich  the  names 
shall  be  dctennined  upon  later. 

After  a  long  and  exciting  discussion,  the  prop- 
ositionB  were  accepted  :  (o)  that  the  Devonian  should 
be  divided  into  three  part*,  corresixniding  resjiec- 
tively  with  those  termed  Uie  Rhenan,  the  Eifelian, 
and  the  Famennian ;  (b)  that  the  calceola  beds 
shiiuld  form  part  of  the  Eifelian  ;  ic)  "that  the 
up[n-r  liiuit  of  the  Devonian  should  be  drawn  at 
tilt'  base  of  the  carlxmifercius  limestone,  that  is  to 
say,  the  system  which  includes  the  Psanimites  of 
Cfiudruz.  anil  the  npjier  Old  Red."  [Tlie  words 
"the  lower  carboniferous  (KUlxirkan.  Marwood, 
PUton),"  and  "  or  the  calciferoiis  sandstone  Dura, 
Den,"  were  stricken  out  of  the  committee's  resolu- 
tion, at  the  request  of  Prof.  A.  Gcikie,  as  not 
representing  tlie  real  association  of  these  beds.] 
The  whole  paragraph  (c)  was  afterward  suppressed. 

The  question  of  associating  the  Pennian  with 
the  carboniferous  provoked  the  most  interesting 
discussion  of  the  congress.  Stur  of  Vienna, 
Lapparent,  Blanford,  and  Prof.  Newberrj',  sfxike 
in  favor  of  such  union.  Hughes,  Topley,  Nikitin, 
and  a  great  many  others  spoke  against  it.    Prof. 


Newberry,  in  the  course  of  his  remarks, 
"  his  honored  colleague,  Prof.  Hall, 
opiiuon  tliat  the  Pennian  did  not  exist  in 
and  tliat  his  own  studies  confirmed  this 

M.  Neumayr  thought  "  the  decision 
questions  aa  this  should  not  depend  u] 
jority  vote  which  would  change  in  each 
and  after  each  eloquent  speaker"  (referr! 
LApparent's  brilliant  defence  of  the  ca 
proposition).  Tliis  view  was  finally  takei 
congress  adopted,  with  about  fifteen 
votes,  the  following  proposition  formolat 
DewfUque :  — 

"The  congress,  not  wishing  to  fata 
opinion  on  the  scientiflc  question,  will 
classification  as  it  is." 

After  much  deliate,  the  threefold  divii 
triai»ic  was  agreed  to,  but  without  assii 
names.  The  division  of  the  system  i 
was  adopted,  but  without  specifying  the 
the  divisions.  It  was  agreed  that  each 
might  draw  the  upper  horizon  of  the  1 
he  thought  best.  It  was  agreed  ttiat  th 
should  be  joined  to  the  cretaceous, 
gence  of  views  on  this  subject  waa  so 
M.  Capellini,  then  in  the  chair,  cut  short 
question  by  asking  for  a  vote  of  confide 
committee,  which  wia  unanimously  givi 

Finally  the  sevenfold  division  of  tlM 
rocks  in  as  many  tints  of  red  was  cnrrii 
opixieition. 

This  completed  the  serious  ge<jloKi<-^ 
the  congress,  and  it  was  then  agT<<ed 
London  in  1888.  A  committee,  von 
Hughes,  (jcikie.  Blanford,  and  Topley, 
pointed  to  make  the  necessary  arrangei 
the  congress  adjourned. 

During  the  course  of  the  congress, 
were  given  by  Messrs.  Oaudry  on  certnii^ 
Newberry,  on  a  new  large  Devonian 
America ;  Posepny,  on  the  fluid  conditi 
earth's  interior;  Ochsenius  (in  Oermai 
origin  of  salt  deposits ;  Neumayr.  on  th( 
the  '  Nomenclator  jmlieonttUogicus '  • 
compiling  (mid  wliich  the  congress  vot« 
lish  imder  its  auspices,  and  tJirough  the 
a  special  committee  consisting  of  M3I 
Zittel,  and  Neumayr,  and  one  other  wl 
escaped  the  writer).  M.  Nikitin  present* 
of  middle  and  south-eastern  Russia,  incJ 
valley  of  the  Volga ;  M.  Vaaseur  exhihitel 
of  the  map  of  France ;  and  Dr.  Frjzer  ft 
Mr.  McGee)  presented  an  exiiLination  of  th 
employed  by  the  director  of  the  U.  & 
survey. 

Tlie  delegation  which  represented  d 
States  at  the  congress  consisted  of  Vn 
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Hall  and  Prof.  J.  S.  Newberry,  members  of  tlie 
original  committee  wliich  suggests  the  congress  ; 
Prof.  H.  S.  Williams,  and  Prof.  Persifor  Frazer, 
who  were  elected  by  the  American  association  for 
the  advancement  of  science  at  its  Ann  Arbor 
meeting.  Tliese  four  congtituted  the  American 
committee  selected  by  the  A.  A.  A.  S.  Besides 
these.  Prof.  Brush  was  elected  by  this  committee 
imder  tlie  |X)wer8  vesttnl  in  it.  Mr.  J.  F.  Kemp 
(asst.  to  Prof.  Newberry),  Mr.  H.  B.  Patton  (stu- 
dent;, and  Mr.  H.  E.  Miller  (thojnist),  from  Amer- 
iai,  also  appeared  on  the  roll  of  the  congress.  Mr. 
McGee,  representing  Major  Powell  and  the  U.  S. 
geological  surrey,  arrived  after  the  session  had 
commenced . 

In  all,  255  members  were  in  attendance,  of 
which  IM  were  from  Germany,  and  the  rest 
mainly  divided  between  Italy  (18),  Austria-Hun- 
gary (16),  Great  Britain  (11).  Frimce  (10),  United 
States  (9),  and  B<-lgium  and  Russia  (B  each). 

A  detiiile<i  reiKirt  of  tlie  committee,  giving  the 
debates  in  i>art,  has  already  been  completed. 


LOCALIZATION    OF    FUyCTIOys    IN   THE 
BRAIN. 

Happy  those  who  in  the  rapid  revolutionizing  of 
brain-physiology,  which  the  last  few  years  have 
brought  about,  have  kept  abreast  of  the  current. 
For  the  new  publications  are  so  minute  and  rapid 
that,  once  left  behind,  there  is  no  hope  of  catching 
up.  The  vivisectional  residts  of  Goltz,  F'errier, 
Mtmk,  Luciani,  and  a  host  of  others,  with  the 
rather  rorugh  pcilemics  which  have  cluiracterized 
tlie  German  writings  on  the  suliject,  must  have 
given  to  many  the  impression  of  an  almost  desix-r- 
ate  field  where  no  two  exjwrimentcrs  could  agroe 
as  to  the  facta,  and  no  one,  not  himself  an  ex])eri- 
menter.  could  critically  judge  of  the  relative 
merits  of  the  investigations  published.  Tlie  re- 
searches of  Munk  in  parUctilar,  proftssor  at  the 
Vflerinarj-  sc-hool  in  Berlin,  seemed  to  be  on  such 
a  vast  scale,  had  such  an  imposing  clearness,  were 
set  forth  with  such  an  air  of  uberlegcnhcil  over 
all  comers,  and  above  all  prt«ont<-d  such  an  exju^t 
com/eiKindence  of  facts  with  theoretical  rcijuire- 
mi-nts,  tliat  it  was  hard  to  know  just  what  to 
think  of  them.  Evert'one's  else  reaearches  sounded 
chiiiisy  and  immature  in  comparison.  And  yet 
their  verj-  ahsoluteness  awakened  suspicion.  Munk 
seemed  too  clever,  his  neatness  more  French  than 
German.  Natm«  does  not  often  yield  so  exactly 
balanced  a  sheet  of  accounts  with  our  lalmnitoriue, 
ially  Uiose  of  physiology.  Kesults  are  apt  to 
be  more  conflicting,   and  vary   more  from   cme 

Zi»r  pliywiotngit   de*  gdiirm     By   ASTBOil   CBUSTLUil. 
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versitcJuitliicr  to  another.  And  so  in  spite  of 
flunk's  apparent  suijeriority,  many  lookers-on 
have  secretly  felt  as  if  the  ruder  style  of  Goltr 
and  others,  and  their  vaguer  conclusions,  would 
prove  to  be  more  in  the  line  of  final  truth. 

Professor  Christiani's  httle  txxik  strongly  helps 
to  corroborate  this  view.  Munk  is  a  strict  localizer 
of  functions.  By  liis  exliri«itions  in  dog's  brains 
he  thought  he  had  mapped  out  t  he  exact  part  of 
each  occipital  lobe  which  presides  over  the  sensi- 
bility of  each  part  of  the  retinal  surface.  He  said 
that  blindness,  sensorial  and  intellectual,  total  and 
irreparable,  follows  complete  ablation  of  these 
lobes ;  and  when  Herr  Christian)  in  one  of  the 
memoirs  republished  in  tliis  volume,  announced 
his  oliservation  tliat  rabbits  from  which  tlie 
cerebral  hemispheres  were  entirely  reniove<i, 
would,  nevertheless,  steer  clear  of  olwtacles  in 
tlieir  jiath  as  they  loped  about  t)ie  room,  Mtmk 
came  down  upon  liim  with  a  tone  so  much 
resembling  di\Tne  retribution  that  all  bystanders 
must  have  thought  it  impossible  for  the  yoimger 
investigator  over  to  show  his  face  again.  But  tliis 
was  reckoning  without  the  resources  of  experi- 
mental physiology.  Professor  Christiani  c^mes 
up  snuling  in  the  pages  before  us,  and.  we  tliink. 
shows  himself  decidedly  the  better  man  of  the  two. 
Not  only  does  it  appear  from  Munk's  subscqiient 
confession  that  his  first  woiild-be  repetitious  of 
Christixmi's  experiments  on  rabbits  were  inju- 
diciously jierformed,  but  we  tliink  we  also  see  a 
decided  obstinacy  and  lack  of  candor  in  Uerr 
Munk's  refusal  to  admit  the  injudiciousneea.  As 
well  as  a  mere  rea<ler  can  judge,  Christiani  seems 
to  have  really  proved  that  the  avoidance  of 
obstacles  during  locomotion  is  in  rabbits  a  func- 
tion which  may  be  jierformed  by  the  aid  of  visual 
centres  6c/oio  the  hemispheres  of  the  brain  ;  in 
other  words,  that  his  ralibits  were  not  really  blind. 

The  latter  half  of  the  book  is  occupied  by  an  liis- 
torical  survey  of  the  localization  of  the  function 
of  vision,  a  survey  of  which  the  evident  purpose  ia 
to  show  by  a  cumulation  of  evidence,  how  one- 
sided Herr  Munk's  observations,  and  how  absolute 
his  inferences,  have  been.  Tliis  siurey  is  to  be 
recommended  to  all  who  would  like  to  review 
this  interesting  diopter  of  physiology.  It  leaves 
naught  to  lie  desired  in  the  way  of  leiiniing.  and 
its  polemic  tone  is  courtiixius.  It  shows  an  amount 
of  evidence  against  any  exclutitx  connection  of 
vision  with  the  occipital  lobes,  which,  to  our 
mind,  is  quite  overwhelming  when  brought  to- 
gether in  this  way.  It  suggests,  as  Golt2  does, 
tliat  much  of  the  blindness  resulting  from  lesion  of 
the  occipital  lobes  may  be  due  to  an  interference 
with  lower  visual  centres  spreading  from  tlie  irri- 
tation of  the  wotmd.     But,  tliotigh  breaking  down 


380 


SCIENCE. 


[Toifc  VL,  Na  1* 


the  absolute  form  of  Monk's  lot^aluations,  Pro- 
fessor Christiaiii  does  little  to  put  any  other  posi- 
tive and  definite  oonceptions  in  their  place,  aqd 
one  may  say  as  a  last  result,  that  he  leaves  the 
subject  of  division  of  labor  in  the  brain  as  obscure 
as  he  found  it.  There  are  some  other  important 
and  interesting  experimental  discoveries  in  the 
book,  to  which  we  lack  space  for  reference.  It 
may  be  added,  in  a  general  way,  that  the  question 
of  localization  seems  now  in  a  far  more  hopeful 
state  than  ever  before.  The  distinction  of  relative 
centres  and  absolute  centres,  introduced  by  Elxner, 
in  his  statistical  study  of  human  brain  lesions,  bids 
fair  to  be  a  fruitful  conception,  if  it  can  ever  be 
intelligently  worked  out.  A  recent  article  by 
Exner  in  the  Biologiaches  centralMatt  (band  v., 
hefte  1  und  2),  takes  a  mediating  position  and  tries 
to  show  that  the  facta  reported  by  Goltz  and  Munk 
are  far  less  at  variance  than  the  reporters  them- 
selves think.  It  is  a  very  praiseworthy  article, 
and  should  be  read  by  all  those  who  are  interested 
in  the  subject  of  Professor  Christiani's  work. 


QEOQRAPHICAL  NOTES. 

Advices  from  the  Pacific  coast  afford  some  details 
in  regard  to  the  journey  of  Lieut.  H.  T.  Allen 
and  his  companions,  though  the  complete  report 
is  of  course  reserved  for  headquarters.  There  is 
a  good  deal  of  confusion  of  names,  distances, 
and  positions  in  the  press  rep(»ts,  from  which, 
however,  we  are  able  to  gather  that  the  party 
ascended  the  Copper  or  Atna  River,  and  explored 
its  northern  and  western  branch  to  its  source, 
a  distance  which,  omitting  irregularities  of  the 
stream,  mtist  be  between  two  and  three  himdred 
miles.  The  Copper  River  had  been  explored  by 
Serebrannikoff  to  a  distance  of  some  fifty  miles 
from  the  mouth  in  1848  ;  and  several  prospectors 
have  been  on  the  river  since  the  purchase  of  the 
territory  by  the  United  States,  but  no  record,  ex- 
cept in  newspaper  articles,  has  been  kept  of  their 
wanderings.  The  branch  explored  by  Lieutenant 
Allen  and  the  eastern  branch  are  about  of  equal 
size  ;  the  latter  is  believed  to  rise  not  far  from  the 
head  of  Lynn  Canal.  They  found  the  river  ex- 
tremely rapid,  with  many  cataracts,  and  having 
in  some  places  a  fall  of  seven  feet  to  the  mile.  Its 
width  is  variable,  sometimes  several  miles,  in- 
cluding large  islands ;  at  others  but  a  few  hun- 
dred feet.  There  are  many  glaciers  near  it,  and 
the  active  Wrangell  volcano  rises  almost  from  the 
river.  Remains  of  the  mammoth  were  seen  ;  the 
color  of  gold  was  foimd  in  the  river-bed,  and 
copper  and  silver  ore  brought  back,  the  former 
from  the  range  in  which  the  river  heads.  A 
portage  was  made  across  this  range  to  the  souroeB 


of  the  Tananah,  where  there  are  a  number  of  a- 
tensive  lakes.  The  river  was  reached  aboot  IS 
miles  above  the  point  to  which  it  had  been  ex- 
plored, and  it  and  the  Yukon  were  follo'wed  to  the 
sea.  Game  was  not  very  abundant,  fish  being  the 
chief  reliance  of  the  Indians.  No  casualties  oc- 
curred, the  chief  difilculty  being  to  obtain  labor, 
since  the  Indians  were  averse  to  work.  Two 
miners  and  several  Indians  were  -with  Lieatenant 
Allen's  party,  which  found  some  diflSculty  in 
subsisting  on  the  country.  Great  credit  is  due 
Lieutenant  Allen  and  his  companions,  whose 
journey  may  be  compared  to  that  in  which  tlv 
celebrated  Robert  CampbeU  discovered  the  souroei 
of  the  Yukon. 

Lieutenant  Cantwell's  recent  exploraticHi  of  the 
Kowak  River  was  made  by  a  party  consisting, 
beside  the  commander,  of  two  seamen  ;  C.  H. 
Townsend,  naturalist ;  an  interpreter ;  and  eight 
or  ten  Innuit.  The  river  was  entered  July  2  wMi 
a  steam  laimch  and  two  canoes.  At  the  rapide 
Townsend  remained  with  the  launch,  the  rest 
ascending  in  skin  canoes.  They  reached  with 
great  difficulty  a  cafion  some  300  feet  deep  and 
very  narrow.  The  boats  were  hauled  over  a  tem- 
porary bridge  constructed  of  felled  treea  Above 
the  gorge  the  stream  became  very  tthaUow. 
After  great  difficulty  the  source  of  the  river  was 
reached,  consisting  of  four  large  lakes,  of  whidi 
the  most  important  is  in  about  north  lat.  67°,  west 
long.  158°.  It  is  supposed  to  be  about  520  miks 
from  the  mouth  of  the  river. 

Assistant  engineer  Samuel  B.  McLen^;an,  who 
accompanied  Cantwell  in  his  exploration  of  the 
Kowak  in  1884,  this  year  undertook  a  very  diffi- 
cult bit  of  exploration  in  a  double  bidarka  or 
kayak,  obtained  at  Unalashka.  Owing  to  the  dif- 
ficulty of  obtaining  native  assistance  he  was 
accompanied  only  by  Seaman  Nelson  of  the  Ccr- 
win.  They  ascended  the  NoStak,  also  called  the 
Nunatak  or  Inland  River,  which  has  been  known 
for  thirty  years,  but  never  explored.  This  river 
enters  Hotham  Inlet,  westward  from  the  Kowak. 
and  about  thirty  miles  north  of  the  arctic  circle. 
They  entered  the  river  July  8,  and  found  almost 
from  the  first  great  difficulty  in  stemming  the  rapid 
current ;  at  times  they  were  compelled  to  track  the 
canoe  by  a  line  from  the  bank,  or  wade  in  the 
shallows  of  the  river-bed.  Much  of  the  region 
was  moimtainous.  The  river  passed  through 
numerous  caQons,  with  sides  rising  high  above  the 
water,  even  reaching  1,000  feet  in  some  places. 
The  scenery  was  very  grand.  Indications  of  iron 
and  copper  ore  were  observed  in  many  places. 
Two  hundred  and  seventy-five  miles,  by  the  river, 
above  its  mouth,  part  of  the  provisions  wore 
cached,  and  the  explorers  lived  on  the  coontiy. 
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finding  game  plentiful.  On  the  30th  of  July  a 
pt-iint  waa  reached  where  canoe  navi^tion  ceasetl 
on  account  of  shoal  water,  and  the  two  men  pro- 
ceeded on  foot.  Near  the  head-watere,  inHtead  of 
mountains,  there  were  elevated  moorlands,  with 
Bcjmty  veget.-Jtion  and  destitute  of  timter.  The 
arce  of  the  branch  ascended  wa-s  found  to  be  a 
laJte  surrounded  by  anow-bauks,  and  sup- 
posed to  be  aljout  400  milts  from  the  coast.  The 
natives,  of  whom  almut  250  live  on  the  river,  were 
friendly,  and  the  return  voyage  was  made  without 
accident.  The  run  down  the  river  was  very  ex- 
citing owing  to  the  numerous  rapids  and  imixnli- 
luents.  The  party  reiwrted  on  Ixmrd  the  Corwin 
August  27.  The  voyage,  which  was  extremely 
creditable  to  those  who  took  part  in  it,  is  note- 
worthy, as  the  party  reached  the  liighest  latitude 
'  yet  attained  by  white  men  in  the  interior  of  this 
I  i>art  of  Alaska.  The  rejKirt  and  charta  which  arc 
being  prepiiretl  for  the  d.?|>artinent  will  doubtlesH 
fill  a  large  jwrt  of  the  blank  sixu-c  which  <x;cupies 


^L  the  best  trax\)s  of  tlus  area. 


A  letter  from  Mr.  Henry  D.  Woolfe,  who  Ims 
been  during  the  jiast  year  stationed  at  Cape  Lis- 

Ibume  on  the  arctic  coast  north  of  Bering  Strait, 
states  that  the  winter  there  had  been  a  mild  one, 
February  being  the  coldest  month,  with  a  mini- 
mum for  the  winter  of  —  45°  F.  There  were  many 
heavy  southerly  gales  during  Decemlier,  January, 
and  February.  The  range  of  hills  in  wliich  the 
NoStak  or  Nunatak  River  rises  was  in  a  direction 
E.  N.  E.  mag.  only  three  days  from  the  station. 
la  February  and  March  he  travelle<l  along  the 
«OUt  from  Cai>e  Lisbume  to  Hothaui  Inlet,  and 
ascended  the  Nofltak  on  the  ice  alwut  thirty  miles 
to  a  %-illage  of  lunuit.  Between  the  Corwin 
Lagoon  and  Cain-  Knisenstem  a  river  falls  into 
the  sea,  whi<'h  he  wa.8  informed  was  connecteil 
with  the  NoOtak,  running  behind  the  hills  which 
lie  back  of  Shesholik  village.  Jlr.  Woolfe  is  pre- 
paring a  map  showing  all  the  native  settlements 
and  even  single  huts  tem|X)rarily  occupied  along 
the  coast  between  Cajx?  KrtLsenstem    and  Point 

I  Barrow.  He  had  discovered  several  new  coal 
Tcins,  and,  in  fact,  found  a  region  about  twenty 
niiletf  S(|uare  that  was  a  c<intinuiius  coal-field,  the 
■Coal  belonging  geologically  to  the  carlioniferous  age, 
and  lieing  easily  got  at,  and  of  excellent  quality. 
_  It  has  long  been  used  for  fuel  by  the  whalers,  and 
iie  Pacific  whahng  comptiny  ore  having  it  mined 
I  supply  their  steam  whaling  vessels. 


ASTROSOMICAL  NOTES. 

Small     versus    large    telescopes. — Mr.    Den- 

Bing's  crusade  in  favor  of  small  telescojies  seems 

I  liave  come  to  a  rather  inglorious  ending  in  the 


closing  sentence  of  his  letter  (Ulmerv.,  '85,  806), 
which  reatls,  "The  efficacy  of  smidl  instruments 
c.onies  in  where  it  is  desirable  to  have  that  critical 
sharpness  of  the  image  resulting  from  a  suitable 
blending  of  ajierture  and  power  with  atmospheric 
confhtions,"  whatever  that  may  mean.  The  truth 
would  seem  to  be,  that  very  much  of  what  nlv 
servers  with  small  telescopes  call  •  sluup  definition ' 
is  merely  the  smoothing  out  of  actual  minute 
irregularities,  or  very  slight  unsteadiness,  wliich 
limited  aperture  is  i>owerles8  to  separate  or  define, 
on  account  of  the  overlapping  diffraction  circles  or 
Ixinds,  which  necessarily  constitute  the  image  of 
every  jwint  or  line.  One  matter,  however,  might 
with  protit  be  further  investigated,  and  that  is. 
whether  the  larger  cylinder  and  cone  of  rays  frotn 
a  large  aperture  materially  increase  the  disturb- 
ance of  the  image  when  the  seeing  is  bad.  Perhaps 
the  most  amusing  feature  of  the  whole  discussion 
is  where  Mr.  Denning  {Obaerc,  "tto,  207)  fails  to 
grasp  the  sarcasm  of  Professor  Hall's  communica- 
tion (Observ.,  '85,  174),  and  takes  it  as  written  in 
sober  earnest. 

Comet  1885.  III.  (Brooks).— The  comet  foun<l 
by  Brooks  on  August  HI  apju-'ars  to  have  passed 
periheUon  about  three  weeks  before  dist-overj'. 
According  to  three  inde]x*ndent  sets  of  elements, 
perihelion  passage  occurred  on  August  10.  the 
comet  being  then  at  a  distance  0.75  from  Uie  sun 
(the  earth's  distance  from  the  sun  being  unity). 
Tlie  nearest  a])proach  to  the  earth  seeuis  to  have 
occiured  ab(.:ut  S».'pteniljer  25.  Even  at  its  best, 
the  comet  seems  to  have  l)een  a  very  unsatisfactory 
object  to  the  observer :  and  it  can  probably  l)e 
seen  now  only  in  the  more  {lowerful  telesi'opes.  It 
is  less  than  a  third  lis  blight  as  on  September  5. 
The  observations  Urns  far  publishe<l  extend  to 
about  the  uii<{dle  of  September,  and  the  comet  is 
generally  descn-ibed  as  round,  faint,  increasing  a 
httle  in  brightness  toward  tlie  centre,  without 
definite  nucleus  or  tail,  and  some  two  or  three 
minutes  of  arc  in  diameter.  "We  should  mention 
that  Mr.  A.  A.  Common,  of  Ealing,  England,  is  re- 
ported to  havedisi-overed  the  comet  independently 
on  the  evening  of  September  4. 

New  variable  in  Cygnus. — Mr.  J.  E.  Gore  an- 
nounces (^4»^r.  nadir.,  •2(ii*.i}  that  the  red  star 
Birniinglia:n  587.  south-following  fi  Cygni,  varies 
Iwtween  5.8  and  7.5  mngnitudca,  in  a  period  of 
about  2.'K)  or  .300  days,  the  last  maximum  having 
l>een  in  Decemlier,  1884.  The  star  is  Lai.  42153 
and  DM. +  44",  3877. 

Common  decimal  unit  of  circular  measure. — 
It  seems  that  the  recent  somewliat  sensatiotial 
annoimcement  (.V(i/i(re,  xxxii.  465)  of  a  supiiosed 
rapid  proi)er  motion  in  Nova  Andromedie  arose 
from  th«  failure  of  an  English  amateur  to  distin- 
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(^uish  between  seconds  of  arc  and  of  time.  Although 
an  inexcusable  bltmder,  yet  it  sen-es  to  emphasize 
anew  the  intolerable  nuisance  of  this  double  unit, 
and  malces  us  wish  for  the  speedy  coming  of  the 
day  when  all  kinds  of  circular  measure  shall  have 
a  common  convenient  unit ;  when  every  watch 
and  clock  face,  every  graduate*!  circle,  and  every 
logarithm-table  of  the  trigonometric  functions, 
shall  be  divided  into  decimals  of  the  circumfer- 
ence. 

Gould's  Zone  catalopte. — The  Argentine  gov- 
ernment have  presented  the  stereotype  plates  of 
this  valuable  catalogue  to  the  Astronomische 
gesellschaft,  with  authority  to  use  them  for  a 
new  edition  whenever  it  is  needed. 


NOTES  AND  NEWS. 


The  National  academy  of  sciences  will  hold  its 
autumn  session  in  the  capitol  at  Albany,  begin- 
ning November  10,  at  eleven  o'clock.  The  session 
will  probably  continue  three  or  four  days. 

—  The  Lowell  free  courses  in  the  Teachers' 
school  of  science,  under  the  auspices  of  the  Boston 
society  of  natural  history,  will  begin  on  Novem- 
ber 7,  with  a  series  of  lectures  by  Prof.  A.  Hyatt 
on  the  structure  and  habits  of  typical  animals. 

—  Despatches  from  Paris,  under  date  of  Oct.  87, 
announce  that  at  the  meeting  of  the  Academy  of 
sciences,  held  that  day,  M.  Pasteur  furnished  proof 
of  his  theory  that  inoculation  was  easily  practi- 
cable, and  had  been  successful  in  preventing 
hydrophobia.  Dr.  Vulpian  gave  additional  proofs 
confirming  the  deductions  of  M.  I'asteur. 

—  Mr.  F.  W.  Putnam  has  been  chosen  Peabody 
professor  of  American  archeeology  and  ethnology 
under  the  Peabody  trust  at  Harvard  university. 

—  The  October  number  of  the  Harvard  univer- 
sity bulletin  contains  continuations  of  the  very 
useful  index  to  the  maps  in  the  London  geo- 
graphical society's  publications,  and  a  further 
instalment  of  the  bibliography  of  the  Kohl  collec- 
tion of  early  American  maps. 

—  LippincoWs  magazine  for  November  con- 
tains a  well-written  article  on  the  Peabody  mu- 
seum of  archaeology  at  Cambridge,  by  Emeet 
Ingersoll. 

—  Henshaw's  list  of  the  Coleoptera  of  America 
north  of  Mexico,  just  issued,  includes  0,238  spe- 
cies. Crotch's  check-list,  published  in  1874,  con- 
tained 7,450  species.  Previous  to  these  came  the 
lists  published  by  Le  Conte,  and  in  1880  Austin 
published  a  supplement  to  Crotch,  bringing  the 


number  of  nominal  species  up  to  9,704,  wUdi 
recent  studies  have  greatly  reduced. 

—  The  Johns  Hopkins  university  cireular  for 
October  is  entirely  devoted  to  the  summer  work 
of  the  Chesapeake  zoological  laboratory  at  Bean- 
fort,  N.  C,  and  contains  interesting  sunomaries  <rf 
investigations  upon  the  embryology  of  a  variety  of 
invertebrate  marine  animals,  and  on  the  phya- 
ology  of  some  of  the  lower  vertebrates.  As 
interesting  '  Note  on  inheritance,'  by  the  director. 
Dr.  Brooks,  is  added,  containing:  a  rejoinder  to 
some  criticisms  that  have  appeared  on  the  author's 
work  on  '  Heredity,'  together  with  a  short  letter 
from  Fritz  MQller,  discussing  the  question  of 
heredity  among  the  Brazilian  species  of  Melipona. 


LONDON  LETTER. 


The  prospects  of  the  Marine  biological  associa- 
tion are  now  beginning  to  shape  themselves  some- 
what definitely.  A  suitable  site  for  a  laboratory 
has  been  obtained  at  Plymouth,  and  the  buildinK 
committee,  which  consists  of  the  oflScers,  togetbo- 
with  Mr.  John  Evans  and  Mr.  Spence  Bate,  will 
meet  shortly  to  make  a  final  decision  upon  the 
plans  which  they  will  recommend  to  the  coonciL 
The  subscription  list  has  not  received  many  addi- 
tions of  late ;  but  it  is  hoped  that  further  con- 
tributions may  be  obtained,  when  the  public  can 
form  a  better  idea  of  the  nature  of  the  building 
and  its  uses  than  is  the  case  at  present.  A  grant 
of  money  will  probably  be  given  by  the  treasury 
toward  the  expenses  of  the  station,  provided  that 
it  is  brought  into  relation  with  the  Scotch  fisheries 
board,  the  duties  of  the  English  fish  inspector 
being  limited  to  the  salmon  fishery  only. 

A  considerable  amount  of  criticism  has  been  ex- 
cited in  biological  circles  by  the  action  of  the 
government  in  abolishing  the  professorship  of 
natural  history  at  the  Normal  school  of  science. 
South  Kensington.  The  chair  has  hitherto  been 
filled  by  Professor  Huxley,  who  has  lately  retired 
in  consequence  of  ill  health ;  and  as  the  salary 
attached  to  it  is  greater  than  that  of  any  similar 
post  in  England,  it  has  always  been  r^arded  by 
the  younger  school  of  zodlogists  as  the  highest 
object  of  tlieir  ambition.  Now,  however,  this  will 
be  no  longer  possible.  English  zoological  teachers 
are  left  without  an  ofiicial  head,  and  the  flow  of 
promotion  has  received  a  sudden  check.  It  had 
been  generally  thought  that  the  chair  would  be 
given  to  Professor  E.  Ray  Lankester,  who  is  weD 
known  not  only  as  a  distinguished  investigator, 
but  also  as  a  teacher  of  no  ordinary  power.  His 
claims,  however,  have  been  altogether  passed  over. 
The    professorship   has   been   abolished,    and  a 
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lectureship,  at  a  diminiBhed  salary,  has  been  es- 
tablished in  its  place.  This  is  flUed  bj-  Pnifesor 
Huxley's  fnruier  assistant,  who  has  long  had  entire 
charge  of  the  labfiratory  teaching,  and  has  just 
brought  out  an  admirable  atlas  of  elementary 
biology.  It  was  certainly  desirable  that  his  merits 
should  receive  the  recognition  which  they  de- 
served. But  this  might  surely  have  been  effected 
without  tlie  infliction  of  a  blow  which  will  be 
fell  in  almost  every  zoological  laboratorj'  in  the 
country. 

The  Prince  of  Wales  has  fixed  Monday,  Novem- 
ber 9,  for  the  official  closing  of  the  International 
inventions  exhibition.  Upwards  of  three  and  a 
quarter  million  visitors  have  thus  far  been  ad- 
mitted. A  valuable  Keries  of  reports,  by  experts, 
on  the  various  classes  of  exhibits,  is  appearing  in 
the  Jouniul  of  the  Society  of  arts,  which  has  been 
from  their  commencement,  the  official  record  of 
these  exhibitions.  A  scheme  is  on  foot  for  form- 
ing, from  this  exhibition,  a  floating  exhibition  on 
board  a  large  steamer,  which  is  to  visit  the  chief 
ports  ;  and  in  this  way  the  benefits  of  the  exliibition 
may  be  extended. 

Among  the  various  agencies  for  creating  an  in- 
terest in  the  metho<l8  and  results  of  scientific  in- 
quiry, on  the  imrt  of  artisans  and  persons  of  very 
hmited  means,  the  operations  of  the  Gilchrist 
educational  trust  deserve  notice.  The  founder, 
Dr.  Gilchrist,  a  Scotch  surgeon,  left  on  an  exceed- 
ingly open  trust,  for  the  Iwneflt  and  advancement 
of  scientific  learning  in  any  part  of  the  world,  the 
income  of  certain  investments,  which  have  since 
become  very  valuable.  One  of  these  was  a  piece 
of  land  now  in  Sydney,  Australia,  for  which  he 
paid  1^90,  wliich  was  sold  a  few  jears  ago  by  the 
trustees  for  I>a60,000.  Part  of  the  trust  income  is 
expended  in  scholarships,  chiefly  granted  to  stu- 
dents in  Canada,  Austraha,  India,  etc.,  to  enable 
them  to  study  in  England.  Another  portion  is 
devoted  to  the  delivery  of  courses  of  scientific 
lectures  in  English  and  Scotch  towns,  under  local 
managiement,  but  subject  to  the  condition  that 
the  charge  for  admission  shall  not  exceed  two 
cents.  These  lectures  are  specially  adiircased  to 
large  popular  audiences,  often  comprising  2,000 
persons  or  more.  Ten  such  courses  are  now  run- 
ning in  various  towns,  and  the  lecturers  engaged 
in  them  are  Dr.  R.  S.  Ball  (Royal  astronomer  for 
Ireland),  Dr.  Dallinger,  Prof.  W.  C.  Williamson. 
Dr.  Andrew  Wilson,  and  Mr.  Wni.  Lant  C'arpenter. 
A  course  usually  consist*  of  six  lectures,  one  half 
on  physical  subjects,  the  other  upon  biolog^ical, 
and  their  aim  is  avoweilly  to  awaken  an  interest 
in  science.  Usually  the  lecture  halls  are  crowded 
to  their  utmost  CApacity.  W. 

Luodoo,  Ootobiir  IJI. 


WASHINGTON  LETTER. 

The  improvements  on  the  arrangement  for  pro- 
tecting the  Wasliington  monument  from  damage 
by  lightning  are  now  being  made,  and  will  prol)- 
ably  be  completed  within  a  week.  The  disturbed 
portion  of  stone-work  has  been  vei-y  neatly  drawn 
back  into  its  place,  and  secured  by  bolts  from 
witliin.  The  changes  which  are  being  made,  with 
the  hope  of  avoiding  all  possible  injury  in  the 
futtu*.  are  eaaentially  as  follows :  Around  the 
lower  part  of  the  aluminimn  pyramiil  which  ter- 
minates the  shaft  has  been  fitted  a  sort  of  collar, 
from  which  project  eight  pointed  met^illic  rods, 
each  about  three  inches  in  length.  To  the  cor- 
nera  of  this  collar  four  copfwr  rods,  at)out  one-half 
an  inch  in  diameter,  are  secured,  extending  down 
the  edges  of  the  fifty-flve-foot  pyramidal  apex. 
These  fom:  rods  are  joined  together  at  a  number 
of  points  along  their  length  by  horizontal  strips  of 
metfll,  each  having  a  cross-section  area  nwirly  as 
great  as  that  of  the  half-inch  rod.  but  of  different 
form,  so  as  to  fit  closely  into  openings  along  the 
junctions  of  the  various  layers  of  masonry.  All 
are  securely  joine<l  to  the  comer  or  edge  rods  :  and 
along  both  horizontal  and  edge  rods  metnllic 
points,  sunilar  to  those  surrounding  the  l)uae  of 
the  aluminium  apex,  will  project  at  right  angles 
to  the  nxls,  and  at  distances  of  four  or  five  feet 
from  etujh  other.  It  will  be  seen  tliat  the  great 
terminal  pyramid  will  thus  Ix.-  covered  with  a  sort 
of  cage  of  metal  rods,  from  which  will  project  a 
large  number  of  small  metallic  points.  AU  of  the 
metal  thus  placet!  upon  the  siu^ace  has  been  cwe- 
fully  plated  with  gold  to  prevent  discoloration  of 
the  stone  through  the  action  of  the  weather  on 
the  copjwr. 

The  connection  of  this  external  cage  with  the 
internal  conductor  seems  to  be  all  that  could  be 
desired.  To  begin  with,  from  the  base  of  the 
small  aluminium  pynunid  a  copper  r<xl  or  bolt, 
one  and  a  half  inches  in  diameter,  extends  to  the 
base  of  the  capstone,  by  means  of  which  it  is 
secured  to  the  hitter.  From  the  extremity  of  tliis 
rod  four  rods  of  copper,  each  having  a  diameter 
of  three-fourths  of  an  inch,  proceed  downward, 
and,  separating  at  a  distance  of  a  few  feet  from 
their  upper  ends,  are  led  to  the  four  middle  piers 
of  the  iron  structure  which  carries  the  elevator 
and  the  stairway.  This  stnicture  extends  through 
the  whole  height  of  the  monument  up  to  some  dis- 
tance beyond  the  five-hundred-foot  level.  It  con- 
sists, in  the  main,  of  eight  wrought-iron  cohmms, 
four  being  six  and  one-half  inches  in  diameter,  and 
four  seven  and  one-iiolf.  and  idl  tied  together 
titrough  iron  braces  and  stays.  In  addition  to  Uie 
electrical  connection  of  the  exterior  cage  through  the 
aluminium  apex,  as  above  descrilxxi,  independent 


384 


SCIENCE. 


IVoi^  VL,  Na  Itt 


connections  of  the  comer  or  edge  rods  to  the  iron 
columns  axe  made  at  several  points  lower  down, 
by  passing  one-lialf  and  three-quarter  inch  copper 
rods  through  holes  drilled  in  the  stone-work  of  the 
pyramid.  At  the  bottom  the  earth  connection  is 
made  by  four  heavy  copper  rods,  which  project 
several  feet  into  a  well  of  moist  sand,  at  the  bot- 
tom of  which  water  is  always  standing. 

Owing  to  the  unrivalled  height  of  this  monu- 
ment, its  protection  from  damage  by  lightning  is 
a  matter  of  scientific  as  well  as  of  practical  inter- 
est, and  the  efficiency  of  the  plan  now  being 
carried  out  will  doubtless  be  questioned  in  some 
quarters;  but  it  is  a  problem  which  time  alone 
can  Batisfactorily  solve.  Z. 

WuhtDgton,  D.C.,  Oot.  W. 


BOSTON  LETTER. 

Although  the  removal  of  Science  to  New  York 
is  greatly  regretted  here,  the  many  friends  it  has 
made  in  the  place  of  its  birth  continue  to  express 
their  great  interest  in  its  success,  and  their  appre- 
ciation of  the  efforts  made  toward  its  constant 
improvement.  Its  weekly  reception,  too,  on  the 
very  day  of  its  publication  in  New  York,  makes  a 
very  favorable  impression,  since  this  was  by  no 
means  the  case  when  printed  here ;  it  lessens,  to 
some  degree,  the  regret  at  losing  it  as  one  of  the 
scientific  attractions  of  the  community. 

The  publication  of  the  '  Life  of  Agassiz '  is  most 
favorably  commented  on  in  our  scientific  circles. 
It  awakens  anew  the  enthusiasm  toward  our  great 
naturalist  which  was  always  manifested  in  the 
most  lively  manner  whenever  he  made  a  public 
appearance.  We  are  all  glad,  moreover,  to  possess 
a  clearer  and  fuller  account  of  his  university  life, 
when  he  wns  laying  the  foundation  of  his  remark- 
able career.  The  unity  of  his  whole  life,  the 
persistency  of  his  mental  and  moral  characteristics, 
can  here  be  traced  as  never  before,  while  the 
successful  outcome  of  his  early  aspirations  lend  a 
completeness  to  the  picture,  and  are  a  source  of 
inspiration  to  any  reader. 

No  clearer  case  can  be  pointed  out  than  his 
connection  with  Harvard,  of  the  utmost  importance 
to  a  university  of  securing  men  in  its  scientific 
posts  who  are  not  merely  excellent  teachers,  but 
are  also  thorough  and  active  investigators,  impart- 
ing to  their  pupils  their  own  ardor  in  scientific 
research.  The  band  of  students  who  flocked  to 
his  standard  is  scattered  all  over  the  country, 
most  of  them  teachers  in  colleges,  and  everywhere 
leaders  in  scientific  work  and  thought.  No  other 
such  band  of  disciples  in  any  science  has  ever 
appeared  in  our  country ;  and  his  presence  at  Har- 
vard raised  the  standard  of  its  scientific  department 


to  a  height  of  excellence  and  renown,  as  notluiig 
else  could  have  done. 

It  may  not  be  known  to  all  your  readers  that  tht 
designer  of  the  Puritan  has  made  his  mark  alreadv 
in  quite  another  field  of  science,  being  favonbir 
known  for  many  years  as  an  entomologist.  Hia 
memoirs  on  the  anatomy  of  Lepidoptera  and  other 
orders  of  insects,  and  his  minute  technical  knowl- 
edge of  Diptera,  easily  won  for  him  a  place  in  our 
Academy  of  sciences.  His  friends  in  the  scientifie 
club  here  are  very  enthusiastic  over  his  new 
success,  and  propose  to  give  him  a  dinner  in  reo 
ognition  of  their  appreciation  of  it,  at  which  it  ii 
hoped  that  he  wiU  relate  some  of  the  points  which 
have  made  the  Puritan  the  fastest  known  yacht  in 
the  world.  Yet  they  have  some  doubt  whether  he 
will  consent  even  to  this  private  honor  ;  for,  though 
the  most  genial  companion  in  the  world,  Mr.  Bur- 
gees is  modest  to  a  fault. 

The  bequest  of  the  late  Kobert  Treat  Paine  was 
mentioned  in  Science  last  July,  when  it  was  stated 
that  Harvard  college  observatory  would  receive 
nearly  three  himdred  thousand  dollars,  one  half  at 
once,  the  other  on  the  death  of  his  widow.  This  was 
particularly  opportune,  for  the  increased  work  of 
the  observatory  in  later  years  had  been  due  to  an 
annual  subscription  raised  by  its  friends  for  a 
limited  period,  then  recently  past.  Unfortunately, 
it  now  transpires  tliat  the  will  is  contested  in  the 
courts  by  the  heirs-at-law,  who  claim  that  he  "  was 
not  of  sound  and  disposing  mind  and  memcxT." 
Under  the  laws  of  Massachusetts,  the  costs  of  legal 
action  of  this  sort  are  chargeable  to  the  estate,  so 
that  there  is  danger  that,  even  if  the  wiU  is  not 
broken,  the  amount  finally  received  by  the  obser- 
vatory may  be  somewhat  diminished,  and.  in  any 
event,  delay  must  ensue ;  so  that  the  obeervatoty 
is  now  working  on  a  sadly  diminished  income,  fto' 
which  even  the  zeal  and  ingenuity  of  the  inde- 
fatigable director  cannot  wholly  atone.  Y. 

BoatoD,  Oot.  24. 


LETTERS  TO  THE  EDITOR. 

;*  CorrapondenU  art  rtgvetted  to  be  at  brttf  tu  poutbU.     n« 
writer'!  name  U  in  all  etuet  required  atprw^ttfgoottJiaUh. 

Cruise  of  the  Arethnsa. 

Thb  yacht  Arethusa,  having  on  board  an  expedition 
to  Newfoundland,  previously  noticed  in  Science,  re- 
turned September  first  to  Annisquam,  Mass.,  after  a 
successfol  trip  of  three  months. 

The  scientific  party  consisted  of  Prof.  Alpheos 
Hyatt,  curator  Boston  society  natural  history  ;  Dr.  E. 
Ot.  Oardiner  and  Mr.  Qeorge  Barton,  instructors  in  the 
Massachusetts  institute  of  technology  ;  Dr.  Howard 
M.  Buck,  of  Boston  ;  Sidney  R.  Bartiett  and  C.  L..  Bar- 
lin^iam,  students  of  the  Institute  of  technology. 

The  weather  while  going  and  returning  was  not 
upon  the  whole  favorable,  but  while  on  the  coaat  of 
I^wfoondland  and  Labrador,  from  June  17  to  about 
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Aognat  10,  it  was  very  Bne,  anH  (greatly  facilitated 
the  work  of  the  shore  parties.  The  prevalence  of 
hi|;h  winds  made  opportunities  for  dredfrinp  exci.-p- 
tionally  rare,  and  very  littU-  was  nccomplished  in  this 
direction.  The  shores  proved,  also,  excessively  l)ar- 
ren  ;  the  pools  were  infrequent  and  not  rich  in  spe- 
cies. Trnva  Cape  Ray  to  St.  John's  Island,  for  the 
apace  of  two  hundred  and  fifty  miles  on  the  western 
coast  of  Newfoundland,  the  principal  mountain 
ranges,  whose  general  course  is  nnrtheast-soutb-weat, 
approach  the  sea  more  or  less  closely.  They  are  so 
arranged  that  they  present  their  ends  to  the  sea  on  the 
south  coast,  and  are  seen  more  from  the  side  on  the 
west  coast.  From  St.  George's  Bay  to  St.  John's 
Island,  on  the  western  coast,  they  form  a  series  of 
steep  cliffs,  cones,  and  domes,  which  also  greatly  en- 
hance the  beauty  of  the  deep  and  liranching  fiords  of 
Bay  of  Islands  and  Bonne  Bay.  The  climate,  vegeta- 
tion, and  lovely  harbors,  made  the  trip  along  this  part 
of  the  route  a  series  of  delightful  surprist-s. 

The  only  population  on  the  west  coast  consists  of 
tmall  settlements  of  fishermen,  with  very  few  per- 
■ODs  of  a  higher  grade  Besides  thetie  permanent 
inhabitants,  there  are  several  fishing  settlements  of 
French,  who  come  only  for  the  summer.  They  still 
have  fishing  privileges  on  and  off  this  coast,  but  are 
not  allowed  to  erect  permanent  habitations.  These 
rights  and  the  inlands  of  the  St.  Pierre  group  on  the 
south  coast,  where  their  flae  flies,  are  the  remnants 
of  the  once  extensive  territories  of  the  French  nation 
on  this  continent. 

Hotels,  boarding-bouses,  and  traveOing  accommo- 
dations, do  not  as  yet  exist.  The  steamer  which  runs 
from  St.  John's  to  Bonne  Bay  is  so  uncomfortable 
that  only  the  hardiest  males  would  be  repaid  for  at- 
tempting to  force  a  passage  even  in  summer  as  faros 
Bonne  Bay.  The  officers  of  this  vessel  were  exceed- 
ingly polite  and  obliging,  but  the  owners  have  sadly 
neglected  iheirduty  in  all  that  relates  to  the  steward's 
department. 

Fossils  were  collected  at  various  localities  along 
the  west  coast  from  near  Cape  St.  George  to  Caj>e 
Norman,  the  northernmost  point  of  Newfoundland, 
and  at  the  Atlantic  entrance  of  the  straits  of  Belle 
Isle.  These  fossils  fairly  represent  the  faunas  of  the 
formations  called  Quebec  and  Point  Levis  groups  by 
the  Canadian  survey,  ond  the  Trenton  and  lower 
carboniferous  of  the  Newfoundland  survey. 

The  facilities  for  acquiring  fine  specimens  of  fossil 
cephalopo<ls  far  exceeded  theniost  sanguine  anticipa- 
tions. Several  well  preserved  specimens  of  the 
imperfectly-known  and  curious,  primitive  form, 
Pilocenu  ;  fragments  of  orthoccratoids  allied  to  En- 
doceras,  which  are  more  than  two  feet  long  and  four 
inchea  in  diameter  at  the  hving  chambers  ;  a  num- 
ber of  large  cyrtoceran  shells,  and  a  considerable 
number  of  more  or  less  perfect,  close-coiled  and 
lituites-like  Nautiloidea  are  among  the  principal  ac- 
quisitions. The  latter  include  all  the  «|)ecies  origin- 
ally described  by  Billings  from  Newfoundland,  and 
probably  some  new  species. 

It  may  bo  provisionally  stated  that  Piloceras  is  a 
currad  or  cyrtoceran  form  of  Endoceras,  and  that 
AcUnooeroi  also  hod  a  curved  shell  in  some  species, 
which  was  not  less  than  thirty  inches  in  length.' 
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Two  fine  specimens  of  the  latter  with  very  long, 
living  chambers,  were  dug  out  near  Point  Kich. 

The  limestones  of  the  Quebec  group  form  a  con- 
tinuous and  unbroken  series  of  confonnable  strata, 
which  are  particularly  well  shown  at  Port  au  Port. 
The  large  numbers  and  prevalenc<i  of  gasteropod 
shells  of  the  genera  Maclurea,  Pleurotomaria  and 
Murchisonia,  fragments  of  Isotelus  and  Asaphus,  and 
the  abundance  of  Endoceras-like  ortfaoceratoids  and 
Actinoceras,  together  with  transversely- ridged  spe- 
cies like  Orthoceras  vertebrate,  give  the  fauna  of  the 
uppermost  of  these  limestones  at  Port  au  Port  a  Lower 
Silurian  aspect.  These  resemblancos,  however,  are 
counterbalanced  by  marked  differences.  Thus  there 
is  a  comparative  scarcity  of  Brachiopoda,  and  there 
are  no  massive  corals  which  can  be  considered  as 
having  materially  aided  in  the  accumulation  of  the 
rocks.  The  presence  of  ancient  fonns  like  Archeo- 
cyathus  and  Calathium,  which  are  probably  sfmnges, 
and  of  Piloceras,  and  the  comparative  abundance  of 
the  coiled  forms  and  partly-coiled  Nautiloidea  with 
open  umbilici  and  cylindrical  whorls,  indicates  a 
primitive  asoemblage  of  organisms  more  ancient  than 
the  Lower  Silurian,  and  evidently  introductory  to 
that  fauna. 

At  Port  au  Fort,  also,  the  actual  contact  of  the 
Levis  slates  with  limestones  »f  Quebec  was  studied. 
These  rocks  contain  Lingulae  in  abundance,  and  also 
trilobites,  already  deocribed  by  liillings.  It  cannot 
be  questioned  that  they  lie  above  the  limestones  and 
are  conformable,  though  having  an  entirely  distinct 
fauna. 

Above  this  lies  the  so-called  Sillery  conglomerates 
and  sandstones,  a  series  of  unfossiliferons  strata.  A« 
described  by  Richardson  of  the  Canadian  xurvey, 
and  Murray  and  Howley  of  the  Newfoundland  sur- 
vey, they  are  also  comformable,  but  overlie  the  Levis 
slates. 

A  fault,  already  traced  by  Murray  and  Howley, 
separates  the  northern  horizontal  outcrop  of  the  Sil- 
lery at  Long  Point,  Port  au  Port,  from  Murray  and 
Bowley's  Trenton  limestones. 

The  fauna  of  these  last  is  certainly  like  that  of  the 
Trenton  of  New  York,  but  it  has  a  decidedly  New- 
foundland facies,  and  its  only  ri.siblo  contact  is  along 
the  perpendicular  fault  above  mentioned.  It  con- 
tains a  great  abundance  of  Bryozoa,  Brachiopoda,  and 
reef-buildiog  enrols,  which  remind  one  constantly  of 
the  aspect  of  the  Trenton  fauna,  and  hos  altogether 
a  more  modem  aspect  than  the  Quebec  faunas.  It 
is  not  yet  ascertained  whether  the  Endoceratites 
found  ore  true  Endoceras,  but  frogments  of  on  un- 
doubted Gonioceras  were  collected  in  oouKiderable 
numbers  in  the  lower  series  of  these  rocks.  It 
seems,  therefore,  very  probable  that  Murray  and 
Howley  ore  correct  in  considering  the  strata  at  the 
end  of  Long  Point  as  the  equivalents  not  only  of  the 
Trenton  proper,  but  also  of  the  Block  River  and 
Bird's  Eye  faunas. 

All  of  the  rocks  in  this  part  of  the  island  dip  away 
from  the  mountains  in  a  south-westerly  liirection, 
passing  out  of  sight  under  the  waters  of  the  Gulf  of 
St.  Lawrence.  Thus  the  outermost  strata  are,  in  a 
general  way,  more  recent  than  those  lying  inland  or 
nearer  the  mountains.  The  geological  |>osition  of  the 
Trenton  at  the  end  of  Long  Point,  Port  au  Port,  is 
not  for  out  to  sea,  but  the  wcll-marke<l  faidl  which 
occurs  between  it  and  the  Sillery  to  the  south,  or  the 
some  narrow  point,  shows  that  it  is  a  fragment  of  an 
overlying    formation,   which,   bariotf    ^^lUn  tn  ita 
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present  level,  bas  been  preserved,  together  with  the 
older  r'>eka  immediately  adjoinini^. 

The  immediate  contact  of  the  Quebec  limestones 
ami  underlying  »nndftonp8  and  quertzites  was  seen 
but  not  closely  examined.  There  can,  however,  be 
but  httle  doubt  that  the  quortzites  of  Bonne  Bay,  on 
the  east  shore  of  the  oast  arm,  lie  as  described  by 
Richardson  and  mapped  by  Murray,  directly  under- 
neath the  Quebec  limestones,  and  are  conformnhle. 
Whether  they  are  the  equivalent*  of  the  Potsdam  or 
not,  can  ouly  be  determined  from  Bichardson's  obser- 
vations and  collections. 

Collections  were  made  at  Anse  an  Loup  and  Amour 
Cove  in  the  so-called  Pot«dara  sandstones  and  lime- 
gtones  of  the  Canadian  survey.  The  observations 
tuade  at  these  points  indicate  a  fauna  quite  distinct 
from  thoae  of  any  of  the  limestones  or  slates  of  the 
wMt  coast  of  Newfoundland.  The  absence  of 
Cephalopoda  and  the  prevalence  of  primitive  forms 
of  Archeocyntbus  show  the  rocks  to  be  probably  older 
than  those  of  the  Quebec  group  at  Port  au  Choix  and 
other  localities.  The  primitive  sponges,  or  Archeo- 
cyatbi,  have  here  replaced  corals  completely ,  and  may 
be  described  as  reef-builders,  since  numerous  hum- 
mocks and  masses  and  parts  of  the  strata  are  formed 
entirely  of  their  remains.  Immediately  below  these 
limestones,  and  conformably  with  them,  lie  the  red 
sandstones,  several  layers  of  which  are  perforated 
with  ScoIithuB  burrows. 

The  geological  evidence  brought  forward  by  Sir 
William  Logan  in  the  report  of  Canadian  geological 
survey,  1803,  to  prove  that  the  straits  of  Belle  Isle 
have  been  partly  formed  by  a  synclinal  valley,  ap- 
pears to  us  to  be  very  defective.  It  is  more  in 
accord  with  the  evidence  to  consider  that  the  whole 
of  northern  Newfoundland  was  once  much  more 
elevated,  and  has  been  sunk  by  faulting  until  at  the 
atroita  the  Quebec  ha.s  been  brought  down  to  the 
same  level  as  the  red  sandstones  of  the  o]iposite 
Labrador  shore.  The  origin  of  the  straits  would  in 
that  caae  be  considered  as  due  to  the  changes  of  level 
produced  by  one  or  more  of  the  same  great  series  of 
parallel  faults  already  traced  by  Hichardson,  Murray 
and  Howley  along  the  ivest  coast.  These  run  parallel 
with  the  axis  of  the  straits,  and  seem  to  account  fully 
for  all  the  phenomena. 

Observations  were  made  upon  the  raised  beaches 
and  terraces  which  occur  along  the  shores  of  New- 
foundland and  Labrador  ;  and  here,  as  well  as  at 
Anticosti  and  the  Mingan  islands,  the  marks  of 
the  recent  elevation  of  the  land  are  abundant. 

ALPHKU8  Htatt. 


An  archeolog^st  in  trouble. 
I  am  writing  a  btwk  on  American  archeology,  and 
OS  I  cannot  reconcile  the  accounts  that  are  given  of 
some  of  the  most  noted  earthworks  of  the  Mississippi 
valley,  I  naturally  turn  to  you  for  help.  Thus,  for 
instance,  I  find  that,  according  to  one  authority, 
Cahokia  mound  covers  an  area  of  liFteen  acres  ;  an- 
other puts  it  at  twelve;  whilst  a  third  is  content  with 
six.  All  these  gentlemen  were  practical  explorers, 
and  as  they  took  the  measurementa  '  carefully,'  some 
of  them  even  with  mathematical  instruments,  there 
can,  of  course,  be  no  mistake  in  the  figures.  In  re- 
gard to  the  Serpent  mound  in  Adams  county,  Ohio, 
there  is  a  siniiUir  state  of  affairs.  Oue  practical  ex- 
plorer, who  is  nothing  if  not  thorough,  tells  us  that 
It  is  1,413  feet  long;  another  gays  it  is  1,116;  whilst 


a  third,  too  wise  to  commit  himself  to  acy  prtci« 
figures,  merely  says  that,  if  extended,  it  would  «< 
be  less  than  one  thousand.  To  any  but  a  prtctinl 
explorer,  these  discrepancies  may  seem  \aTg*,  tnj, 
no  doubt,  they  will  deter  a  more  historical  ftodcin 
from  nsing  these  6gures  in  any  statement  tlist  una 
at  accuracy  ;  but  in  reality  they  are  not  of  mtrb 
importance,  since  it  is  possible,  by  a  judicioun  um  »' 
the  system  of  averages,  to  arrive  at  condusiuns  thit 
are  certainly  as  near  the  truth  as  are  mc«t  of  I 
original  measurements.  One  thing,  however, 
bother  me,  and  that  is  the  '  frog'  which  a  reointj 
plorer  has  discovered  in  front  of  the  so-callrd  't 
that  lies  bet^veen  the  seqient's  jaws.  It  is  (11 1 
lonir,  exclusive  of  the  hind-legs,  and  is  said  to  bt| 
high  relief  (three  feetl ;  though  another  practical < 
plorer,  who  visited  the  same  work  at  about  the  f 
time,  saw  notliing  of  a  frog,  either  jumping  or  ;lt 
still,  hut  does  siwak  of  a  cow  path  which  may  end 
an  area  of  about  that  size.  Now,  Mr.  Eilitor,  i 
am  I  t'l  do  !  I  cannot  go  out  there  myself  and  ' 
off'  these  distances  :  and  if  I  did.  some  lon|;'lai 
fellow  would  be  sure  to  come  along  with  Am  pair  I 
mathematical  instruments,  and  prove  that  niy  mety 
urements  were  all  wrong.  Besides,  I  don't  intend  tn 
give  up  that  frog — it  adds  too  much  to  the  plrUin  1 
am  having  prepared — and  yet,  I  do  not  see  how  1  im 
to  average  it  so  as  to  keep  my  meosoreineDts  k- 
curate.  R  R 


The  spectrum  of  ^  Cassiopeix. 

Using  a  high  dispersion,  and  the  same  precatitiia' 
with  regard  to  the  eye  as  described  n|>oD  a  li)ran 
occasion,  in  addition  to  the  hydrogen  lines,  " 
are  seen  in  the  spectrumof  y  Ca»sioi>eiw  two  lines  I 
a  dark  space  between  C  and  Ds,  five  bright  I' 
three  dark  ones  between  Ds  and  Hs.  one  I 
between  Hfi  and  Hy,  and  perhaps  another^ 
Hy  and  Hi,  with  a  dark  space  near  Hj.  Oaty 
the  scale  readings  of  these  lines  int<i  wave-len 
we  obtain  practically,  with  one  exception,  the  I 
values  as  those  of  the  bright  lines  observed  in  a  i 
protuberance  in  a  total  eclipse. 

These  lines  apparently  do  not  necessarily  sllapfj 
at  once,  and  afford  an  excellent  field  for  staJy. 

O.T. 

New  Haven.  Oct.  II. 


The  care  of  pamphlets. 

Mr.  Qoode  asks,  in  Scienft  of  October  W,  to 
the  experience  of  others  in  regard  U>  tto 
care  of  pamphlets  in  scientiBe  libraries.  1  (S^ 
below  a  quotation  from  the  publications  of  the  Wsi^ 
burn  observatory,  vol.  ii.,  which  describes  my  plWi 
which  was  originally  described  iu  the  Library  Jourul 
for  June,  1880. 

"The   pamphlets   are   kept   in  large  drawen  in- 
mediately  below  the  book-shelves,  and  a  draww  a 
devoted  to  a  subject.     As  soon  as  a  pamphlet  ii  r«- 
ceived,  it  is  catalogued  under  ita  author's  name,  u^ 
placed  in  the  drawer  devoted  to  its  subject.    AQl 
pamphlets   on  a  given  subject  can  therefore 
once  consulted  in  one  place;  and  all  the  works  i 
given  author  arc  to  be  found  together  in  the  cani  c 
loguo.     I  have  used  this  plan  (or  keeping  pampU 
for  [thirteen]  years,  in  my  own  library,  in  thelibn 
of  the  U.  S.  naval  observatorj',  and  here,  and  1  fl 
aider  it  to  be  on  entirely  satisfactory  solution  of  I 
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problpm   of  bow  to  treat  ftampblets  in 
flihrftrios.'-  Edwaiid  S.  Holdes. 

bserratorTi  Oct.  19. 


apt  to  pfaotogrraph  the  corona, 
p  of  the  pen  in  my  coinniunicatioQ  on  tbU 
I  the   ]o»t  number  of  Science,  I   gave   the 
I  to  two  preyioug  letters  os  April  20  and 

Th-'pe  should  read  May  21)  and  May  15. 
■Mphical  error  I  am  made  to  refer  the  ob- 
Kn  the  lik'bt  of  the  corona  to  Prof.  S.  P. 

The     observations    were    made    by    his 

'rof.  John  W.  LauKley. 

og  tu  bis  observation."!,  as  we  have  already 

•nre,  August  14l,  the  light  of  the    corona 

)t  the  sun's  di»k  :s  six  times  that  of  the  full 

lich,  accordini;  to  my  ohservatinns,  would 

lieth  that  of  our  atmosphere  in  this  vicin- 

'essor  Bonney  states,  (The  sun,  p.  229.)  that 

y  of  ofdy   one  sixty  fourth  would  be  suffi- 

■■  '    ■■  ihe  planets  visible.     Therefore,  even 

I  I's  of  Mercury  and  Venus  produced 

in;   at  all,  the  facts  would  still  sustain 

^pngley'i  observations. 


■cent  Proceedings   of   Societies. 


"hiloKiji  .  ly,   Washini/ton . 

. — Mr.  H.  A.  Uozen  read  a  paper  on  con- 
lygnimeters  and  slmg  psychrometers.  As 
ry  to  the  paper  proper,  Mr.  Hazen  gave  the 
some  interesting  experiments  which  lie  bad 
1  a  view  of  determining  the  most  desirable 
between  the  lines  upon  the  stem  of  a  ther- 
in  order  that  tenths  of  degrees  may  be  esti- 
Qk  the  greatest  accuracy.  He  bad  maiie  a 
de  number  of  trials,  in  which  he  had  first 
^e  fractions,  and  afterwards  measured 
I  use  of  a  vernier.  The  results  seemed  to 
I  there  was  a  length  of  division  on  which 
Dn  of  tenths  mi||;bt  be  made  with  greater 
ha  on  one  either  longer  or  shorter.  Mr. 
3  not  consider,  however,  that  bis  experi- 
>re  sufficiently  numerous  to  enable  him  to 
I  this  with  certainty.  On  directly  address- 
it  to  the  subject  of  his  paper,  he  called 
lo  the  various  forms  of  Regnault'a  condens- 
>meter,  which  bad  appeared  from  time  to 
discussing  the  advantafres  and  disad- 
each.  He  spoke  of  the  numerous 
ch  have  been  devised  for  ventilating  the 
r,  and  expressed  his  belief  that  the  form 
'sling'  was  the  best  of  all.  Experi- 
by  u.^ing  both  of  these  instrument6  for 
lof  deterniinmg  the  value  of  the  constant 
nmmon  psychromotric  formula  were  de- 
nd  the  effect  of  elevation  was  considered, 
ilendenhall  exhibited  one  of  Sir  Wm.  Thom- 
-range  voltmeters,  which  had  been  recently 
by  the  chief  signal  officer.  A  small 
of  soft  iron  bangs  upon  the  short  arm 
idex  lever,  which  is  so  balanced  as  to 
jcally  in  indifferent  equilibrium.  The 
surrounded,  without  contact,  by  a  coil 
wound  that  the  strength  of  the  field 
the  passage  of  a  current  increases 
rer  to  the  upper  end  of  the  coil.  As  the 
soft  iron  is  proportional  to    rate  of^tbe 


change  of  the  square  of  the  strength  of  field,  and  as 
this  rate  diminishes  from  the  lower  to  the  upper  end 
of  the  coil,  the  force  exerted  on  the  cylinder  will  de- 
pend at  once  on  the  current  strength  and  on  its 
position  in  the  coil.  By  banging  a  small  nun- 
magnetizable  weight  to  the  iron  by  means  of  a  hook 
projecting  from  the  lower  end,  this  force  is  made  to 
be  constant  when  equilibrium  exists,  so  that  when 
the  current  strength  varies,  the  position  of  the  iron 
cylinder  changes,  and  this  position  is  read  off  on  a 
scale  at  the  extremity  of  the  long  arm  of  the  lever. 
The  great  merits  of  the  instrument  are  its  constancy 
and  the  ease  with  which  it  may  be  adapted  to  the 
measurement  of  potentials  differing  greatly  in  mag- 
nitude.—  Mr.  Mendenball  olso  made  some  remarks 
upon  instruments  and  measurements  of  the  so-called 
re-action  time,  originating  in  the  exhibition  of  these 
instruments  by  Dr.  Matthews  at  a  previous  meeting 
of  the  society.  He  referred  to  a  paper  upon  the  sub- 
ject, which  he  had  published  in  the  ./Inirriofin  j'oKi-na/ 
o/»oiVncp,  in  1871,  in  which  instruments  and  methods 
are  describi^d  identical  in  many  respects  with  those 
recently  exhibited.  Results  were  given,  showing 
the  time  occupied  in  responding  to  a  signal,  which 
was  a  flash  of  light,  the  appearance  of  a  card,  a  sound, 
or  a  blow  upon  the  hand  or  head,  and  also  the  time 
consumed  in  the  simplest  processes  of  reasoning. 
These  times  were,  in  general,  shorter  than  those 
recently  obtained  by  l)r.  Matthews,  but  differences 
in   the   manner  of  conducting  the  experiment  will 

doubtless  account  for  this. Mr.  Harkness  discussed 

the  flexure  of  transit  instruments.  He  pointed  out 
its  dependence  on  the  form  of  the  instrument,  and 
also  that  its  amount  might  be  expressed  as  the  sum 
of  two  different  functions  of  the  zenith  distance.  The 
nature  of  one  of  these  functions  can  be  readily  ascer- 
tained :  but  unfortunately  that  of  the  other  is  un- 
known, and,  in  a  general  sense,  impnssible  to  deter- 
mine. For  certain  classes  of  instruments  it  might  be 
ascertained  by  the  assumption  of  accuracy  in  tables  of 
star  positions,  but  Mr.  Harkness  declared  that  be 
knew  of  no  way  by  means  of  which  the  problem 
could  be  completely  solved  for  the  astronomical  ob- 
servatory. Discussion  of  this  pa|)or  wos  prevented 
by  the  oporatioa  of  a  rule  of  the  society,  in  ofiedieoce 
to  which  it  closes  its  session  promptly  at  ten  o'clock. 
In  a  general  way,  it  cannot  be  denied  that  a  strict 
compliance  with  this  rule  has  many  advantages.  A 
visitor  to  the  society  may  be  certain  that  ho  will  not 
be  obliged  to  wait  for  more  than  a  minute  or  two 
after  eight  for  its  beginning,  and,  however  uninterest- 
ing to  him  the  dissertations  to  which  he  li.vtens  may 
be,  he  may  console  himself  by  the  reflection  that  a 
limit  is  set  to  their  duration. 


Academy  of  natural  sciences,  Philadelphia. 

Oct.  20. — A  communication  »-as  read  from  Mr.W.  N. 
Lockington  on  the  caujies  of  elevation  and  depression 
of  the  earth's  surface,  with  special  regard  to  the  setting 
of  loosely  compacted  stdiments  by  pressure  of  super- 
incumbent beds.  Some  have  supposed  that  the  great 
beds  of  ice  which  encumber  the  poles  bear  down  the 
surface  rocks  of  the  region  by  their  weight.  It  is,  of 
course,  possible  that  a  downward  movement  of  the 
earth's  crust  may  be  caused  by  strata  piled  upon  it : 
but  as  the  earth's  contraction  is  a  suflicient  cause  for 
all  such  movements,  it  is  useless  to  pustulate  other 
causes.  The  extreme  of  possible  compactness,  how- 
ever, is  reached  in  the  sediments  themsetves  by  the 
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pressure  of  their  own  bulk.  When  lenves,  stumps 
of  trees,  etc.,  are  found  ia  a  delta  several  feet  below 
the  sea  lewl,  subsidence  by  a  downward  movement 
of  the  eortb^s  cruRt  is  usually  invoked  as  a  cause.  It 
IB  forjicotten  that  the  weifibt  of  the  upper  strata  of 
the  delta  has  ronsolidat-ed  the  lower,  and  fcradnally 
pressed  them  down.  We  know  that  a  dirt  bed  in  the 
older  strata  is  but  a  line,  while  existinf?  dirt  beds  are 
many  inches  or  oven  feet  in  thickness.  Sand  be- 
comes sandstone  by  pressure,  but  a  hundred  feet  of 
sand  will  by  no  means  form  a  hundred  feet  of  sand- 
stone. The  alternations  between  fresh  water  and 
marine  strata,  the  charif^es  from  land  to  shallow  lake 
or  sea.  which  marked  the  age  of  the  coal-meafures 
and  caused  the  production  of  coal,  need  not  have 
been,  and  probably  were  not,  caused  by  the  alternate 
risinjf  and  sinking  of  the  actual  crust  of  the  earth. 
It  is  far  more  likely  that  thoy  were  produced  by  the 
settlement  or  consolidation  of  the  strata  themselves. 
Rejarularity  of  settlement  would  depend  on  roKularity 
of  deposition,  which  was  impossible  from  the  nature 
of  the  case.     The  deposition   of  vegetable  material 

and  the  formation  of  coal  wore  dwelt  upon. Prof. 

Heilprin  remarked  that  geologists  regarded  the  alter- 
nation of  coal  and  dirt  beds  as  indicatinf?  recurrent 
periods  of  stability,  rather  than  alternating  depres- 
sion and  elevation.     The  stability  of  the  ocean  bed 

and  the  formation  of  deltas  were  considered. Mr. 

Job.  Willcox  described  the  effects  of  glacial  action  as 
observed  by  him  north  of  the  St.  Lawrence.  The 
farther  north  we  proceed,  the  less  soil  would  Ije  found 
on  the  rocks,  depending  on  the  lessened  amount  of 
moraine  deposited  by  the  glacier  as  it  retreated  to- 
ward the  pole.  The  scorings  on  the  rocks  in  the 
region  visited  by  him  were  from  the  northeast  to  the 
southwest.  He  believed  that  the  oldest  or  Latiren- 
tian  rocks  were  at  one  time  covered  with  sedimentary 
deposits  which  had  been  worn  away  by  glacial  action. 
In  some  places  patches  of  such  deposits  containing 
fossils  woreyettobefound.— — Prof.  Heilprin  believed 
that  the  truth  was  yet  to  be  ascertained  regarding 
the  direction  of  glacial  movement  in  Labrador.  He 
was  inclined  to  boLcve  that  glacial  action  started  be- 
low the  great  circumpotar  ice-sheet,  and  proceeded 
both  south  and  north  from  the  point  of  departure. 
He  referred  to  his  communications  made  some  years 
ago,  in  which  he  objected  to  the  belief  that  glacial 
action,  as  we  know  it,  was  owing  to  movement  of  a 
large  body  of  ice  from  the  north  pole.  The  results 
of  the  most  recent  arctic  investigations  on  the  con- 
deoKaiiou  of  moisture  and  the  existence  of  a  cloud 
limit  were  given. 

Publicatioot  received  at  £ditor*«  Office,  Oct.  xo-a4. 
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rUSETTS  LABOR  STATISTICS. 
Lth  annual  report  of  the  Maasachuaetts 
or  statisticii  offere  a  good  example  of 
method  of  treating  social  questions, 
tablish  the  conduct  of  the  coramon- 
Ird  the  liilniring  class  on  facts  and 
conc-luBions,  not  on  theories  and 
It  is  perl  laps  the  most  typical  fact 
[1  aA]>ect  of  the  state  toward  the 
that  there  exist  bureaus  of  labor 

bistaking  piece  of  work  is  the  tibula- 
^es  and  prices'  from  1752  to  1800  in 
.  Tlie  tables  give  (l)tlie  price  for  each 
Btaplo  articles,  (2)  tlie  price  of  these 
I  year  to  year,  and  (3)  a  convenient 
'  the  changes  in  prices  by  periods  of 
!0T8.  The  value  of  these  tables  must 
■gely  on  their  great  usefulness  to  future 
us  direction.  They  form  tlie  text  from 
a  various  number  of  lessons  may  be 

Btriiil  history  of  the  country  may  be 

into  three  jteriods. 

early  industrial    period,    previous   to 

This  period  serves  as  a  background 

future  prosperity  stands  out  the  more 

B  a  i)eriod  of  hand  labor  ;  of  few  in- 

no  specialization — each  artisan  going 

whole  series  of  processes  of  his  craft ; 

loney,  so  that  barter  was  a  great  factor 

anism  of  exchange  ;  vritli  little  educa- 

workinginan.  and  a  more  absolute  con- 

irelfare  in  the  hands  of  tlie  employer, 

iom  took  an  undue  advantage  of  his 

Biod  of  transition  (181J5-1830),  charac- 
,  gradual  dissolution  of  the  old  and  a 
ption  of  the  new  ;  from  which  finally 

'present  period.     The  first  great  fact 

unijs  this  jieriod  is  tlie  development  of 

New  forces  were  employed  and  labor 

1  prcKlucts  were  adapted   to  serve 

,  and  waste  utilized.    From  1841  to  45, 

for  inventions  were  issued  ;  in  lySO-BO, 

1855  an  annual  product  of  one  million 

1870  of  tliree  million),  was  made  by  the 

iterest  of   Massachusetts,  which   thirty 


years  before  was  mere  waste  caoutchouc  gum. 
Specialization  completely  transformed  the  methods 
of  labor.  Each  man  makes  one  thing  alone ;  by 
this  means  his  share  of  the  amount  protlucefl  is 
enormously  increased.  In  1855  each  operator  in 
a  shoe  factory  (under  the  old  regime)  produced 
455  pairs  of  shoes ;  in  1875,  1205  pairs ;  wliile  the 
average  wages  have  risen  from  $205  per  year  to 
$897,  and  the  actual  time  of  employment  has  de- 
{■reased  12  per  cent.  The  introduction  of  machin- 
ery utilizes  ignorant  labor,  and  does  not  create  it,  as 
is  often  supposed.  The  lowest  industrial  chiss  is 
thus  raised  in  the  scxjial  scale.  The  daughters  of 
American  formem  and  mechanics  were  formerly 
the  ojieratorB.  Now  skilled  labor  is  not  required. 
Accordingly  their  places  are  taken  by  a  more  igrno- 
rant  class,  while  they  move  upward  to  higher 
callings,  in  which  their  entire  mode  of  life  is  bet- 
ter than  that  of  their  predecessors. 

A  second  great  difference  between  the  present 
period  and  its  forerunners,  is  the  change  in  the 
status  of  the  laborer  before  tlie  law.  The  govern- 
ment now  limits  the  hours  of  work,  prevents  the 
emplojTuent  of  minora,  abolishes  imprisonment 
for  debt,  exempts  the  workman's  tools  from  at- 
tachment, provides  fire-escapes,  authorizes  co-oper- 
ative associations,  extends  the  benefits  of  free 
education,  and  much  besides.  The  "  difference 
in  scale  of  living  between  the  employer  class  and 
the  laliorer  of  the  early  i)eriod  was  far  less  tlian 
that  between  the  workman  of  to-«lay  and  his  pre- 
decessor." Tlie  tables  tell  the  same  story.  The 
general  tendency,  broken  only  by  temporary 
fluctuations,  has  lieen  toward  a  rise  in  wages.  The 
workingmaii  of  to-day  is  paid  better,  has  more 
time  to  liimself,  and,  in  many  cJises,  has  even  an 
increasing  sliare  of  the  net  j)ro<luct  of  his  lalnir. 
Prices,  however,  have  Jidvance<l,  and  the  final 
question  is,  have  the  w^ges  increased  more  than 
the  prices  ?  The  general  increase  in  the  wages,  as 
shown  by  comparing  tlie  periods  ending  1880  and 
1800,  is  53;^,  wliile  the  increase  in  prices  averages 
13;?:.  Since  1860  the  Massachusetts  workmen  may 
be  said  to  have  gained  a  '  pecuniary  betterment  * 
of  over  10^. 

In  tlie  last  paragraph  we  reache<i  the  true  test 
of  the  welfare  of  the  workman  :  the  relation  lie- 
tween  wages  and  prices.  To  this  question,  the 
essay  on  the  'coiujMirative  wagi-s  and  prices'  in 
Massachusetts  and  Great  Britjiin,  from  1800-83,  is 
a  valuable  contribution.  This  essay  is  a  conilensa- 
tion  of  three  previous  reports  by  the  labor  bureau, 
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and  gives  the  whole  matter  in  a  concise  and  useful 
8ha]>e. 

In  the  first  invcetigation  24  indiustries  were  com- 
pared ;  and  the  average  of  different  motlcs  of  com- 
putation leoda  tu  tlie  retiult  that,  in  general,  wages 
are  62^  higher  in  MossachuBetta  than  in  Great 
Britain.  In  those  cases  where  {my-rolls  could  be 
compared,  the  average  weekly  pay  was  #10.82  in 
Ifassachusetts,  and  f5.48  in  Great  Britain.  We 
must  remember,  however,  tliat  the  numl)er  of 
working  hours  is  12;£  greater  in  Massachusetta. 
The  average  wages  per  ho\jr  show  a  gain  of  71^ 
in  favor  of  Massai-husells.  Women's  wages,  as 
also  those  of  young  {tersons  and  children,  show  a 
gain  of  5t)i  in  favor  of  Massachusetts.  The  next 
investigation  covere<l  90  industries,  and  considers  the 
wages  of  at  least  1 ,  250,000  of  employ&j.  The  wages  in 
Massachtisetta  are  77^  higher  than  in  Great  Britain. 
Besides  wages  have  increased  since  1800  in  Massa- 
chusetts by  28;j;,  in  Great  Britain  by  Vyf,  since  1872. 

The  other  side  of  the  question  is  represented  by 
the  cost  of  living.  Our  sources  of  information 
are  prices  and  workingmen's  budgets  of  exi>endi- 
ture.  Prices  are  higher  in  Massachusetts  (for 
everything  except  provisions)  on  an  average  of 
48<£.  The  average  family  in  Great  Britain  is 
slightly  larger,  but  a  slightly  larger  proportion  of 
the  family  are  at  work,  thim  making  a  direct  com- 
parison with  the  Massachusetts  family  perfectly 
fair.  In  Massachusetts  the  earnings  per  family 
are  6S<£  higher  tlian  in  Great  Britain  :  the  former 
Bavee  i/Je,  and  the  latter  2^,  of  its  income.  Tlie 
expendituree  for  1888  of  the  t^vo  families  are  $754 
and  $508.  If  we  consider  the  articles  of  expendi- 
ture, we  shall  find  a  remarkable  liarmony  with 
an  economic  law  demonstrated  by  Dr.  Engel 
(Royal  statistician  at  Berlin).  This  law  gays,  1. 
the  greater  the  income,  the  smaUor  the  relative 
percentage  of  outlay  for  subsistence ;  2.  the  outlay 
for  clotliing  remains  uniform,  as  also;  3.  does  that 
for  lodging,  rent,  fuel,  light ;  4.  the  outlay  for 
'  sundries '  becomes  greater  as  the  inwjrae  increases. 
The  agreement  between  the  calculated  and  actual 
values  for  each  item  of  the  expense  is  very  close, 
the  average  deviation  being  less  than  3<^.  The 
table  further  teaches  tliat  the  prices  of  articles 
entering  into  the  cost  of  living  were  17^  higher  in 
Massachusetts  in  1883 ;  of  tliis  11^  is  due  to  liigher 
rents  in  Massachusetts,  leaving  65^  as  indicative  of 
the  higher  cost  of  living  in  Massachusetts.  As  a 
final  conclusion  we  liavc  that  the  standard  of  liv- 
ing of  Massnchusettfl  workingmon  to  that  of  the 
workingmen  of  Great  Britain  is  as  1.42  to  1.  That 
is,  while  tiie  cost  of  living  is  higher,  the  wages  are 
BtUl  so  much  liigher  than  those  in  Great  Britain  as 
to  leave  a  margin  for  better  living  and  even  greater 
saving. 


-Another  portion  of  the  volume  dealii 
problem  of  Simday  labor.    Tlie  questions 
Has  the  Sabbatli  become  a  necessary 
modem  industry,  and  is  its  abolition 
with  serious  evils  or  not?    The  depai 
which  Sunday  labor  is  done  are  considi 
one.     By  fur  the  greatest  sliiuv  of  Sun 
done   in   conne^-tion    with    niilroading, 
roads  began  witliout  Sunday  laKrr,  but    ^ 
and  steam  railways  alike  were  force<l  la 
labor  by  pmblic  demand.     The  trains  ai^ 
convenience  rather  than  for  profit.     Wlifl 
ploy6s  generally  declare  that  ihey  woul 
have  the  day  of  leisure  than  the  ailditioa 
still  tlie  usual  effects  of  overwork  selda 
Tlie  imiMjrtant  consideration  is  this :  Sim 
is  not  productive  labor,  but  is  labor  for 
service,  and  such  occupations  do  not 
stant  exertion.     If  the  wea\-er  had  to  a 
loom  for  seven  da)-8  of  the  week,  he  wi 
bly  break  down ;    but  the  car-conduci 
without  physical  deterioration.     The  proj 
Sunday  laborers  to  the  la  (Hiring  comni 
probably  larger  than  one  would  snppc* 
working  females  and  11^  of  males  doin| 
that  day. 


THE  ASCENT  OF  POPOCATAPK 

DUMNO  the  conquest  of  Mexico  by  Cod 
of  his  followers  ascended  tliis  volcano  I 
Bulpliur  with  which  to  renew  their  exhaal 
ply  of  powder.  The  ascension  of  Po] 
compared  with  that  of  other  great  m 
the  world,  presents  no  tmusuol  difflculi 
the  course  of  the  present  century, 
have  accomplished  it  with  entire  safety,  t 
since  the  attention  of  the  commercials 
been  called  to  the  great  value  of  thf 
deposits  there.  j 

The  ascent  is  always  imdertaken  fromf 
west  side  of  the  mountain,  starting  froi 
of  Amecameca,  which  lies  on  the 
Mexico  to  Morelos.  From  here  a 
of  three  or  four  hours  brings  the  trv 
rancho  Tlamacas,  just  below  the  snowi 
from  this  point  the  ascent  is  continued  onj 
part}'  is  p^o^'ided  with  alpenstocks,  and  I 
primitive  sandals  called  giiarachfs.  drawl 
the  boots  to  jircvent  slipping.  A  peon  g 
and  hews  stejis  in  the  hard-froren  at 
others  follow  in  Indian  file,  pausing 
and  then  to  rest,  as  the  exertion  in  the  I 
rarefied  atmosphere  is  very  exhausting. 

After  the  summit  is  reached,  tho  vi 

1  CoDdeaaed  from  an  article  by  OarlOft  TOn 
Deuttclu  rundtcHau  /fir  yrngraphie  und  ttatt 
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[•weather  is  clear,  nmply  compensates  for  oU  the 
j  difficulties  of  the  ascent.  At  the  feet  of  the 
|«pectator  lies  spread  out  like  a  map  the  beautiful 
I  plateau  of  Anahuac,  over  eighty  miles  long,  with 
I  its  four  lakes,  and  more  than  20O  cities,  villages 
[and  haciendas,  inchiding  Mexico  the  capital, 
IPuelila.  C'holula,  Atlixco  and  Tlaxcnla.  surround- 
[ed  by  snow-covered  mountains,  among  which 
rise  Uie  peaks  of  Ixtaccihuatl.'  only  eight  miles 
[distant.  Malinche,  and  farther  toward  the  oast, 
I  Orizaba. 

The  view  of  the  interior  of  tlie  crater  is  always 

JcomxJetely  oljscured  by  the  sulphur  vapor,  wliich 

iGOnstantly  rises  from  the  openings  in  the  bottom, 

Icalled  respiraderoa.     It  is  at  tlrst  of  a  greenish 

[color,  then  condenses  and  falls  in  yellow  drops, 

[and  finally   forms  into   bea;itiftd   crystals.     The 

I  edge  of  the  crater  is  composed  of  immense  blocks 

[of  porphyry  and  basalt.      To  descend  into  tlie 

I  crater,   one   follows  a  patli   leading    downwards 

from  the  summit  among  ice-covered  rocks,  till  a 

huge  block  of  basalt  is  reached,  which  serves  as  a 

Bup{Kirt  for  the  primitive  machine,  called  nialaoate, 

which  is  xiscd  here,  as  in  most  of  the  mines  of 

Mexico,    for  the    jiei-pendicular    descent    of    the 

remaining  distance.     A   strong   beam  projects  a 

few  feet  horizontally  over  the  abyss  ;  over  a  pulley 

in  the  end  runs  a  long  rope  with  a  loop  in  the 

lower  end.    The  person  wisliing  to  descend  stands 

in  tlie  loop,  holds  the  rojie  in  one  hand,  and  with 

the  otiier  managt«  a  stick,  to  protect  himself  from 

injury  by  swinging  against  tlie  rocks.    Two  peons 

lot  the  rojK.'  run  slowly  out  over  the  pulley,  and  in 

this  way  the  descent  is  accomplished.     The  roiio 

is  over  250  feet  long,  and  the  descent  occupies  ten 

or  flft<?en  minutes. 

The  crater  has  the  form  of  »  ftmnel.  The 
bottom  is  composed  of  scoria',  which  glitter  with 
various  colors,  ami  among  which  are  the  re«pi- 
raderos.  In  one  place  is  a  stone  so  large  timt  a 
man  cun  stand  upon  it.  which  rises  and  falls  as  it 
feels  tlie  effect  of  the  subterranean  vapors.  At 
tlie  lowest  point  is  a  lake,  the  water  of  which  has 
a  sulphurous  and  also  somewhat  acid  taste. 

The  descent  of  the  mountain  is,  of  course,  very 
murk  (lasier  and  quicker  than  the  asient :  that  of 
the  snow-cone  especially  is  accom]>lished  in  a 
very  summary  manner,  fnmiliar  enough  to  a  New 
&igliinder.  to  be  sure,  but  ratlier  startling  in  its 
novelty  to  inhabitants  of  the  southern  countries. 
An  Iiuliun  sits  on  the  forwiu'd  end  of  a  mat.  hold- 
ing a  stick  u]>right  Ix-tweeii  his  legs ;  the  traveller 
sitB  behind,  clinging  t'O  the  guide  wHth  hands  and 
logs,  and  in  Irtts  time  than  fifteen  minutes  the  dis- 
toncfl  is  traverswl,  wliich  in  the  ascent  occupied 
three  or  four  hours. 
According   to   the   Istost   measurementB,    the 


height  of  Popocatapetl  is  17,800  feet  above  the  sea- 
level.  Tlie  crater  is  about  3i  miles  in  circuit,  and 
has  a  depth  of  1,000  feet.  Since  the  mountain 
has  given  out  sulphurous  vapors  for  centuries,  and 
at  the  present  time  somethhig  like  a  ton  of  sulphur 
is  deposited  daily,  the  amount  of  the  mineral  exist- 
ing there  is  almost  beyond  estiiuation.  It  would 
hardly  be  an  exaggeration  to  say  tliat  the  upper 
port  of  the  moimtoin  is  an  immense  block  of 
sulphur,  enclosed  in  a  sliell  of  rock  a  few  yards 
thick. 

Three  qualities  of  sulphur  are  obtained  by  the 
operations  here.  The  l>est  is  almost  chemically 
pure,  obtained  at  the  rrspiraderos,  whence  it 
issues  in  u  liquid  state  and  tiardcns  as  it  cools. 
The  other  two  quolitii's  are  known  ns  rich 
and  poor  siUphur-ore.  The  former  yields  from 
82  to  87  per  cent  of  pure  sulphur,  the  latter 
about  GO. 

Tlie  process  used  for  the  purification  of  the 
sulphur  is  that  of  Michel,  with  the  appmratus  im- 
proved by  lamy.  The  distillation  takes  jilace  in 
six  large  cost-iron  kettles,  or  half -cylinders,  which 
take  the  place  of  retorts,  and  a  large  brick  cliamber 
wliich  serves  as  the  receiver. 

Since  the  sulphur  of  Popocatapetl  is  much 
superior  to  the  Sicilian,  it  is  in  greater  demand  in 
the  American  mai'kets.  The  works  at  Tlamacas 
have  control  of  ejiough  water  and  fuel  to  increase 
their  productiveness  considerably.  Tliis  would  be 
in  every  respect  advantageous ;  aside  from  the 
consumption  of  Mexico,  tlie  United  States  use 
2(H1.000  tons  annually,  and  even  if  every  ton  were 
sold  20  per  cent  below  the  usmd  price,  there 
would  still  be,  after  allowing  for  freight  and  all 
other  expenses,  a  clear  profit  of  two  dollars  a  ton. 
The  expenses  of  production  are  very  small.  The 
workmen  receive  only  about  75  c-ents  per  arrcba 
(25  pounds),  although  their  work  is  laborious, 
dangerous  on  account  of  the  i-onstantly  falling 
rocks,  and  from  breathing  the  sulphurous  vapors 
very  deleterious  to  the  health,  causing  in  a  short 
time,  among  other  inconvenience,  the  falling  out 
of  the  teeth. 

The  principal  source  of  the  world's  supply  of 
sulphur  at  present  is  Sicily,  which  produces  fotir- 
fifths  of  that  consumed.  The  deposits  of  Popo- 
catapetl are  greater  than  those  of  Sicily,  and.  as 
already  8t«te<l.  of  better  quality.  It  seems  in- 
cre«lihIo  that  they  have  not  beeB  more  thoroughly 
workrti,  esi>eci.ally  as  this  sulphur  cjui  tie  brought 
to  market  20  i>er  cent  cheajier  tlian  the  Sicilian, 
lit  least  in  the  United  States. 

A  plan  is  now  on  foot  to  lead  a  tunnel  through 
the  wall  of  the  crater  directly  to  the  sulphur 
deposita,  and  connect  its  mouth  by  a  narrow- 
gauge  railroad  with  Amecameca,  wliich  is  on  one 
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of  the  main  lines  of  the  country.  Tin/  capital  is 
fortlicomiiiK.  and  it  is  quite  likely  that  in  a  few 
years  this  mountain,  wliich  is  of  «uch  groat  inter- 
est in  geoloRic,  topographic,  and  artistic  roBp<^t8, 
will  liave  acquired  an  almost  incalculalile  indus- 
trial importimce. 


NATURAL  ENEMIES  OF  O^-STERS. 

Man  in  former  times,  and  even  at  present  in 
some  localities,  might  be  classed  with  the  enemies 
of  the  oyster.  But  now,  when  he  is  introducing 
artiflciol  means  for  their  multiplication,  instead  of 
an  enemy  he  becomes  their  protector.  There  are 
animals,  harmless-looking  and  small,  which  do  far 
more  diuuage  to  this  delicious  fihell-fish  than  man, 
and  th.it,  too,  without  giving  anything  in  return. 
Tlic  many  which  are  destroyed  by  human  agency 
become  few  when  com{iared  to  those  killed  by  their 
smaller  foes. 

The  oyster,  although  protected  by  a  very  hard 
sheD  that  can  be  closed  almost  hermetically,  is.  on 
the  whole,  rather  poorly  defended,  for  there  he  lies 
right  on  tlie  oijcn  bottom,  exposed  to  everytliing 
that  may  chance  to  come  along,  witliout  any 
power  to  move  away  and  crawl  into  some  crevice, 
but  destined  to  remain  motionless  while  attacked. 
Two  kinds  of  animals  do  the  most  damage  :  one 
the  ciimmon  star-fish  (Asterias  Forbesii),  the  other 
a  univalve  spiral  sheU-lish,  called  by  oystermenthe 
'  drill '  (Eurosalpinx  cinerea). 

A  star-fish  approaches  its  victim,  slowly  crawls 
upon  it,  and  then  bends  Ha  five  arms  aroimd  the 
shell.  The  mouth  of  a  star  fish  is  so  small  that  an 
oyster  a  quarter  of  an  inch  long  coiild  not  \ie  Liken 
into  it.  So  what  does  it  do,  when  its  arms  are  en- 
circled around  the  large  oyster,  but  begin  to  pro- 
ject ita  Bt4:)mach  out  of  its  mouth  and  stirroimd  the 
oyster  with  its  stomach  entirely  outside  of  the 
body.  Tlicn  the  oyster  gradually  opens  its  shell, 
leaving  the  star-fish  to  do  as  it  pleases.  After  a 
while  the  star-flsh  moves  ofT,  and  we  see  that  a 
large  part  of  the  oyster  is  gone.  Wlien  the 
stomach  is  first  protruded  a  liquid  is  excreted 
which  seems  to  have  the  power  of  either  killing 
or  weakening  the  oyster.  Just  as  soon  as  the 
shells  are  o|)en  digestion  is  begun  by  the  star-fish, 
and  after  a  short  time  tlie  hunger  of  the  star-fish 
is  satisfied  and  the  oyster  is  dead.  Before  long  the 
star-fish  feels  like  another  meal,  and  he  attacks 
another  oj'ster,  leaving  the  old  one  as  prey  to  small 
crabs  and  shrimp.  And  so  it  goes  on  day  after  day, 
thousands  operating  in  the  same  mamier.  At  times 
they  come  in  inunense  swarms  from  deeper  water, 
in  a  single  night  entirely  destroying  a  large  lied. 
In  brackish  water  they  do  not  flourish,  but  in  the 
almost  pure  ocean  wat«r  found  in  some  oyster- 


niising  districts  the  destruction  is  imroensM 
there  is  no  reme<ly. 

If  some  shell-fish  for  which  Die  st.nr-flsli  lan 
preference  could  be  introduced  among  tlicfl 
perliaps  the  devastation  might  be  parU;iUy4 
0y8t<'rmen  formerly  had  the  stupid  habit  < 
every  star-fish  that  happened  to  come  in  llieir  ^ 
into  pieces,  throwing  the   fragments  orerix 
They  were  not  aware  that  each  arm  had  the  pin 
of  ri-proclucing  the  remaining  four  arms  and  | 
coming  a  perfect  star,  so  that  each  time  voe  I 
torn  into  two  or  three  pieces,  two  or  thr«  i 
individuals  were  formed. 

Tlie  other  enemy,  the  so-callrd  •  drill,"  if 
nameil,  for  its  peculiar  operntirtns  are  liaeeil  i 
its  boring  or  drilling   powers.     Although  aeii 
an  inch  long,  it  can  bcrn?  a  hole  through  th<?  I 
shell  of  an  oyster  with  surprising  speed.    Tlie  bote 
is  alwaj-s  smooth  and  alKiut  in  tlie  same  plnn,  i 
spot  covering  a  ^•ital  part  being  the  point  sttarkol 
Similar  'drills'  oiierate  on  other  si"     —    '    '  " 
fish,  and   their  deadly  marks  can   !• 
valves  of  the  shells  which  are  washtxl 
beaches.     In  any  colleclirm  of  shells,  aui 
beach,  numerous  examples  of  the  neatU-dnIM 
hole  can  be  found. 

In  the  soft  animal  part  of  the  '  drill '  t ' 
little  tulie-like   prolxwcis  which   enclose? 
prolxiscis.     Over  the  end  of  the  latter  there  nim  I 
little  ribbon  wliich  is  covered   with  teeth.    Tbi 
ribbon,  or  odontophore,  is  attached  at  each  end  <« 
the  two  opposite  sides  of  the  inner  prolxiecis.    By 
means  of  muscles  at  tlie  base  of  each  end  of  A> 
ribbon  it  may  be  pulled  back  and  fortli  ■  "^  ''' 
end  of  the  snout,  with   the  teeth  projf< 
ward.     >\nien  the  oyster  is  to  be  attack cii 
of  the  snout  is  pressed  against  that  part  o', 
to  be  bored,  and  the  muscles  be^  U> 
toothed  strap.     Tlie  teeth  rasp  away  at  i 
each  time  removing  jmrticles  of  calcareous  nuihf 
until  a  hole  is  bored.     Tlien  the  rasp  acts  upcmtl* 
flesh  inside,  and  as  the  meat  is  removed  it  isdnn 
to  tlic  mouth  and  eaten. 

The  'drill.'  after  eating  a  meal,  leaves  Have- 
tini,  and  later  attacks  another.     By  the  time  it  hii 
finished   its  meal  the  oyster  is  dead,  and  its  sliJ! 
flies  open,   leaving  the  rest  to  crabs  and  il]hm|i 
Filing  away  upon  tlie  hard  shell  weais  the  tettt 
away  rapidly,  but  this  is  remeiliwl  by  natinv.  f* 
one  end  of  the  strap  is  gradually  absorlieH,  v\«k 
from  the  other  end  a  new  supply  of  tiwtl" 
is  being  formed.     So,  on  one  side  of  the  i 
there  are  fresh  unused  teeth  ;  on  the  (illicr 
worn  ones  ;  and  on  the  end,  teeth  just  Ixi' 
and  the  whole  gra/lually  moving  away  !■■ 
to  be  absorbed  while  other  fresh  untsu.' 
formed.  Ralpq  S.  T*m. 
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THE  ACTION  OF  COLD  ON  MICROPmTES.' 

Pbofessor  McKENDnicK.  of  Glasgow,  i;^vc  at 
lie  i«cent  meoting  of  the  British  aftsociation  an 
ntere»ting  aooount  of  the  metliods  of  trying  to 
leetroy  stnnll  orgnnismH  like  Iracteria,  not  as  is 
ommonly  done  by  heat.  Imt  by  cold.     It  is  known 
.  by  means  of  Coleman's  cooling  niachme  meat 
»y  be  kejrt  from  putrefying  for  a  considerable 
ne,  but  in  attempting  to  sterilize  a  putr^^cible 
olution   by   means  of  cold,  it  was   found   that, 
[though  in  some  cascH  putrescence  was  delayed,  in 
no  cjise  were  tlie  organuims  comjJetely  destroyed. 
|Orgaiiic  Aniiis  were  exjtosed  t^i  t^eniiH-ratures  more 
haix  120"  l)elow  0"  F".,  but  on  thawing  they  were 
found  to  contiiin  living  organisms  still.     Thus  the 
bope  of  preserving  putrracible  matter  by   means 
of  oold — an   important  economical  result — is,  so 
Ifor  as   investigation   yet    goes,    destroyed.     The 
LOrganitiDU  under  oold  seem  to  be  in  a  nearly  wilid 
|0tate,  though  we  cannot  call  it  n  chrj-stnlline  state. 
|ln  a  imste  solution  the  water  is  dirystaJiiw^l  under 
cold,  the  paste  remiuning  sinrngy.     Possibly  cold 
ay  separute  from   these  niunite  organism-s  the 
rater  they   contain,    and    this    water    is    again 
orbed  on  thawing.     Meat  under  cold  becomes 
Jvery  friable,   while  yet   minute   fragments  of   it 
IbIiow  the  same  microscopic  constitution  of  muscle. 
jit  is  well  known  tliat  frogs  have  been  found  in 
f  blocks  of  ice  and  been  revived.     FYogs  have  been 
)  frojten  at  20°  F.  in  about  half  an  hour.     On  tliaw- 
ing  slowly,  the  animal,   in   two   instances,  com- 
pletely recovered.     When  it  was  frozen  for  longer 
tlrnn  half  an  hour  it  did  not  recover  :  but.  though 
reflex   action    was    gone,    there    remained    some 
irritability  liotli   In  nerves  and  muscles.      It  was 
found  also  that  certjiin   vital   functions   may   lie 
arrested   by   cold,   and    thus  conceivably   higher 
organisms  may  lie  kept  vitally   inert  ftir  an  in- 
dellnite    time.     Experiments   were  also   tried  on 
wann-blooded    animals.     A    rabbit  subjected   to 
n  temperature  lflO°  below  0°  F.  recovered.      No 
temperature  lower  than  73"  below  0°  F.  has  been 
obtained  in  free  atmoqihere. 

PREUMINARY  REPORT  OF  THE  COMMIS- 
SION APPOINTED  TO  REPORT  ON  THE 
SPANISH   EARTHQUAKES. 
The  commission  appointed  by  the  Spaniali  gov- 
vmniftit  tn  inveetigst«  the  Andaluaian  eartlKfuike 
of  December  iiO,  18H4,  has  made  a  |ireliminary 
t.  iMiit  of  its  labors  and  conclusions  up  to  March  ", 
!"■■'")    (Tcrremoto*    tic    AmUUuria,    Madrid,    IftH."), 
I'l?  p.).  This  rcfKirt  is  l>naed  upon  a  jN'i'sonnl  cvauii- 
nnlion,  which   the   meralwni   of    the   Ofuiniiinion 
mn<lr    of   the  region  affected,  and    upon    some 

*  Frum  JVafur«t, 


thousands  of  answers  received  in  response  to  a 
series  of  interrogations  which  were  widely  distrib- 
uted. A  more  dctailod  discussion  of  their  work  is 
to  follow  at  a  later  date.  This  rejiort.  however, 
deals  quite  fully  with  the  matter  in  hand,  and 
states  conclusions  which,  although  often  only 
negative,  are  yet  of  considerable  interest.  We 
must  be  content  with  presenting  here  a  brief  rinimd 
of  its  contents. 

Beginning  with  a  statement  in  seven  pages  of 
the  theories  proposed  by  various  writers  to  account 
for  enrUi(|uakes,  classifying  them  as  volcanic  or 
non-volcanic,  and  attributing  them  to  the  internal 
heat  of  the  earth,  to  the  presence  of  vapors  of  high 
tension,  or  to  the  solution  of  the  rocks  by  subter- 
ranean waters ;  it  proceo<i8  to  give  in  seven  pages 
more  a  lioscription  of  the  orography  and  hydro- 
graphy of  the  two  provinces  of  (iranada  and 
Malaga,  and  then  devotes  twenty-one  pages  to  the 
geology  of  the  same  district,  describing  in  detail 
the  Tock  formation,  with  the  location  and  direction 
of  its  principal  fault  lines. 

Coming  to  the  present  occasion,  a  brief  discus- 
sion of  the  times  observed  at  different  places  leads 
only  to  the  conclusion  that  the  origin  is  to  be 
sought  to  the  west  of  Granada  and  east  of  Malaga, 
any  exact  result  being  vitiated  by  the  uncertainty 
of  the  time  data;  this  being  due  to  the  lack  of 
good  clocks  and  to  the  fact  that,  in  place's  where 
much  damage  occnrretl,  the  attention  of  the  in- 
habitants was  pretty  thoroughly  occupied  with 
caring  for  their  own  safety.  The  area  affected  is 
described  as  limited  toward  the  north  by  Madrid 
and  Segovia,  toward  the  west  by  Cficeres  and 
Huelva,  toward  the  east  by  Valencia  and  Murcia, 
and  on  the  south  by  the  Mediterranean  ;  but  tlje 
tremor  of  the  earth  was  also  indicated  by  instru- 
ments even  so  far  distant  as  Rome  and  Brussels. 
Examination  of  the  direction  of  the  cnu-ks  in  the 
ground  and  in  buildings,  as  well  as  of  the  curves 
of  intensity,  estimate*!  according  to  the  Roasi- 
Forel  scale,  leads  to  the  conclusion  that  tlie  focus 
is  to  he  found  in  the  valley  of  Zafarraya,  when 
the  greatest  damage  was  caused. 

Tlie  latter  half  of  the  report  is  mostly  ixxnipied 
with  the  phenomena  preceding,  acc«mpanying, 
and  following  the  earthquake,  such  as,  changes 
in  the  course  of  streams,  iierturbations  of  mag- 
netic apparatus,  barometric  deiireaion  preceding 
tlie  shock,  subterranean  noises,  dynamic  effects, 
etc.  In  estimating  the  amount  of  damage  done, 
Uie  number  of  buildings  injured  in  the  two 
]iroviuces  of  Orana<la  and  Malaga  is  stated  aa 
17.178,  of  which  numVjer  4.31MI  are  chissed  as  to- 
tally destroyed.  The  injure*!  ]iersons  were  :  745 
de(ul,  t,48f>  wounded.  In  discusxing  the  caueos  of 
this  earthquake,  the  commission  accvpta  the  Italian 
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theories,  attributing  the  earthquake  to  the  tension 
of  vapor  of  water  in  the  subjacent  strata.  Tlie 
valley  of  Zafarmj-a.  indicated  above  as  tlie  prob- 
able focus,  is  a  locality  wliere  much  water  gathers 
and  easily  penetrates  beneath  tlie  surface,  and  to 
the  vafior  of  high  tension  produceil  from  tlie 
water  here  collected  in  deejvlying  strata  are  attri- 
buted the  forces  which  gave  rise  to  the  present 
earthijuake.  It  is  asnunied  tliat  in  general  the 
lines  of  seismic  projKigation.  following  crevices  in 
the  strata  beneath  the  surface,  will  accord  with 
the  direction  of  the  surface  water  courses.  On  this 
idea,  the  principal  radiant  lines  from  Zafarraya 
were  along  the  rivers  Marchau  and  Genii;  a  view 
wluch  is  reg3inle<l  as  conftrmed  by  the  phenomena 
in  the  Sierras  Tejeda,  Marchanionas,  and  Eumedio, 
where  large  crevasses   occiirred  parallel  to  the 


wiU  be  awaited  Mrith  intereet,  and 
contain  valuable  additions  to  thi 
mology. 

Tlie  report  is  signed  by  Iklanuel 
Castro,  Juan  Pablo  LAa&la,  Daniel  <leC) 
Joaquin  Ooazalo  y  Tarin. 


THE  NORDESFELr  SVBMARUi. 

Just  before  leaving  Denmark  for  th( 
Prince  of  Wales,  with  the  King  and  Qa 
mark  and  the  Czarina,  witnessed  off  I 
a  town  on  the  Swedish  coast,  an  inte 
successful  trial  of  the  new  submarine  I 
Iiait  been  built  at  Stockholni  upon  ti 
Mr.  Nordenfelt,  the  inventor  of  the 
so  extensively  used  in  modem  wari 


THB  mux,  or  IBS  MORDBHFKLT  BUBUAIUII*  BUAT  at  l.lMJbEHUKA,  aVtLOKK. 


direction  here  indicated.  In  the  province  of  Mal- 
aga the  principal  seismic  effects  were  found  in 
the  vicinity  of  Periana,  adjoining  the  district 
design.Hted  as  the  focus,  but  on  the  other  side  of 
the  sierra,  which  separates  the  two  provinces,  and 
here  the  principal  radiant  Une  followed  the  course 
of  the  river  Velez. 

Theoretical  considerations  suggesting  that  the 
area  affected  should  approximate  in  form  to  an 
ellipse,  this  is  found  to  agree  with  the  observa- 
tions ;  but  the  data  at  hand  do  not  suffice  for  any 
exact  determination  of  the  direj'tion  and  velocity 
of  the  movment,  nor  of  the  depth  of  the  focios. 

In  conclusion,  then,  the  rcptirt  Axes  upon 
Zafarraya  as  the  fo<.-us  of  this  eartliquake,  and 
suggests  a  probable  cause  for  it  in  the  subterranean 
waters  gathered  there  ;  but  more  exact  results  are 
yet  wanting,  and  may  very  hkcly  remain  so,  even 
when  the  fuller  report  is  issued.    This,  however, 


since  the  American  civil  war,  na' 
l)een  8tri\Tng  to  solve  the  problem  of 
navigation,  hut  until  now  with  very  hi 
Mr.  Nordenfelt's  invention,  however, 
fulfitl  the  numerous  requirements  ne 
overcoming  the  difficulties  and  dangel 
taining,  driving  and  directing  n  Vioat 
water.  The  boat  is  built  of  Bt- 
shafted,  with  a  glass  conning-towi 
from  which  the  commander  can 
Tliis  dome  is  protecte<l  by  a 
Tliere  are  tliree  engines,  one  to 
the  stem  which  propels  the  \i 
work  tlie  propellers  on  eitlier  sii 
set  in  motion,  c<"mi)el  the  lioat  to 
tain  her  at  a  certain  depth  licncntli 
When  it  is  wishe<l  to  shik  the 
water  is  taken  in  to  reduce  the 
■From  the  Loudon 
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jwer  is  just  above  the  surface.     Tlie  side  pr^- 

elleiB  being  then  set  in  motion,  tlie  vessel  can  be 

to  any  re(|uire(l  depth,  there  being  an  atito- 

atic   lumngenient  by   vrhich    tlie    cnpinea    are 

Istoppeci   directly   that  depth    is    exceeded.       An 

jautoniatic  horizontal  steering  gear  also  jirevents 

|the  liuat  from  going  down  or  up  headforcn^ist,  an 

even  keel  being  preser^-ed  throughout  idl  tlie  nian- 

euvTes.   Sluiuld  a  breakdown  of  tlie  engine  occur. 

be  boat  from  its  own  buoyuncy  at  once  rise*;  to  tlic 

Isurface.  Tlie  motive  jwwer  is  st«-aiu,  and  as  long  as 

be  vessel  is  above  water  the  fires  can  to  stoked, 

lie  smoke  toing  driven  through  two  channels,  which 

f«irtly  round  the  huU  and  point  aft.     When, 

llo^vever,  the  boat  sinks,  the  fires  liave  to  be  sealed, 

I  and  reserve  steam  is  used,  whicli  is  kept  at  high 

pressure  in  two  tanks.     With  this  the  boat  has 

[been  driven   for  five   liours  at  a  sjteed  of  three 

Ijniles  an  hour.     Her  sjieed  on  the  surface  is  eight 

|lniot«i.     The  cTew  numtiers  three,  and  during  their 

Isubmariue  existence,  they  have  to  sulwist  on  the 

tamount  of  air  which  they  take  with  them  in  the 

[Lull,  in    which  four  men  have  subsisted  for  six 

[liours  withotit  any  esj:>e<.-lal  inconvenience.     The 

[boat    is    sixty-four    feet    long,   and    the    central 

Idiameter   is  nine   feet.     Tlie  enormous  utility  of 

IBuch  a  vessel  as  this  in  naval  warfare  is  at  once 

Ipparent.     Moving  witliout  the  slightest  apparent 

Bign  of  existence,  she  can  launch  torpedoes  against 

boetile  vessels,  enter  a  harbor  unperceivod,  and 

I  render  useless  the  most  complicated   system   of 

submarine  mines.     The  trial  at  Landskruna  was 

witnessed  by  ofBcers  representing  every  European 


\FOURTH  CONORESS  OF  GERMAN  PHYSI- 
CIANS, 188S. 

The  fact  that  some  of  the  most  important  work 
medical  sscience  is  being  ilone  in  Germany,  and 
tliat  at  the  congress,  whose  jjroceedings  have  Ix't.'n 
cently  publiahe<i.'  gome  valuable  ailditions  to 
nedical  knowlwlge  were  made,  warrants  a  notice 
in  the  columns  of  Science. 
Tlio  first  subject  discussed  by  the  congress  was 
orpulence,  Ebstein  advanced  the  opinion  that 
iigs  were  of  little  service  in  reducing  the  amount 
'  fat.  and  that  an  entire  change  in  the  regimen — 
tiduding  iKith  change  of  diet  and  of  the  manner 
[»f  living — was  necessar>'.  Any  method  which  re- 
|aoed  the  general  nutrition,  and  thus  removed 
HB  a  failure  :  tlie  fat  alone  must  to  removed, 
he  method  must  not  require  the  individual  to 
tve  up  hm  business  during  treatment,  else  it 
rould  not  be  generally  applicable.    The  method 

■  Vrrhnndlungtn  (fet  cungrtmeH  fitr  inntr*  mrdicin, 
ViiMior  coagnmt,  USt.  Beimuaaegebeii  too  Dra.  E.  LeydcQ 
uod  £.  Pfollat. 


must  to  cajiable  of  toing  continued  indefinitely 
without  i>roducing  unpleusant  results,  for  iiuU- 
viduals  predisjiosed  to  corpulence  by  here<lity  or 
constitution  must  keep  up  the  diet  for  a  long  time. 
One  method  is  to  cut  off  all  fatty  foods.  But  aa 
carbohydrates  may  1«?  changed  into  fat  in  the  iKxly, 
this  is  not  reasonable.  The  object  is  rather  to 
prevent  the  formation  of  fat  in  the  tonly.  To 
secure  tins,  it  is  necessary  to  regulate  the  propor- 
tion of  albuminous,  starchy,  and  fatty  foods,  so 
that  perfect  nutrition  shall  hv  secured,  but  no 
excess  of  fat  pr<Kluce<l.  The  necessary  amount  of 
fat  for  a  healthy  man  is  143  gr.  ]>er  dicni.  If  Uiis 
is  reduced  one-half,  a  jiart  of  the  amount  necessary 
for  nutrition  will  to  taken  from  the  tody  to  com- 
pensate for  the  reduced  allowance  in  the  food,  and 
thus  the  ex<-t«s  of  fat  may  to  removed.  Umler 
this  system  the  individual  does  not  suffer  the 
dietrees  which  is  felt  by  those  who  are  <'ut  olT 
from  all  fatty  food,  and  the  results  are  more  suc- 
cessful and  agreeable  than  those  secured  by  the 
Banting  system.  The  amount  of  curtohydrates  is 
to  to  reduced  so  that  no  suriilus  atove  Ixidily 
needs  shall  to  taken.  In  the  Banting  system  the 
diet  is  chiefiy  nitrogenous,  which  often  causes 
indigestion.  Ebstein  gives  nitrogenous  food,  with 
the  reduced  allowance  of  starch  and  fat  in  suffi- 
cient quantity  to  keep  up  the  general  nutrition 
and  working  strength,  but  not  in  such  amount/j  as 
to  overload  and  embarrass  the  organs  which  digest 
proteids.  Tlie  necessity  of  muscular  exercise  of 
sufficient  force  to  produce  free  perspiration  is  in- 
sisted upon.  This  system  has  met  with  ajjjiroval 
in  Gennany  on  account  of  its  success. 

Hennetorg,  in  discussing  the  subject,  ap- 
proached it  from  a  different  side,  and,  by  a  review 
of  the  methods  adopted  in  fattening  cattle,  sought 
to  deduce  the  rules  necessary  to  to  obsen'od  in 
avoiding  the  accumulation  of  fat  in  man.  The 
general  discussion  elicited  varying  views  upon  the 
phj-siology  of  digestion,  but  all  agreed  that  the  use 
of  medicine  for  reducing  coq'ulence  was  to  to 
avoiile<l. 

The  diacovory  and  demonstration  by  Lustgaiten 
of  a  bacillus  of  sypliilis  has  already  been  alluded 
to  in  Science. 

Measures  to  to  adopted  in  comtoting  fever 
formed  tlie  topic  of  one  day's  discussion  of  the 
congresB.  The  well  known  projierty  of  quinine  in 
reducing  fever  has  led  to  a  search  for  similar 
properties  in  organic  substances  allied  to  it  in 
chemical  constituents.  Benzol,  cartolic  and  sali- 
cylic acids,  salicin,  resorcin,  hydrochinon,  chinolin, 
kairin,  thallin  and  antipyrin  are  such  substances, 
and  they  have  all  been  found  of  use  as  anti- 
pyretics. Many  of  them  have,  however,  unpleas- 
ant effects ;  so  that,  at  present,  sohcin,  kairin,  and 
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antipyrin  arc  the  only  ones  in  gpnerol  use. 
Antipyretics  may  act  either  by  reducing  tin-  pro- 
duction of  heat,  i'.  e.,  the  oxidation  process ;  or  hy 
increasing  the  amount  of  heat  gi\-en  out  from  the 
body:  or  by  paralysing  certain  micro-organiaina 
whose  action  irritateH  the  heat  producing  mechan- 
ism ;  or  by  restraining  and  regulating  the  action  of 
these  heat  producing  nervous  meclianisms  directly. 
It  is  to  the  latter  theory  that  Filehne  and  Lielier- 
meister  iu«ent.  The  latter,  to  whom  ia  due  the 
use  of  cold  liaths  in  the  treatment  of  fever,  ad- 
mitted that  antipyrin  was  applicable  in  some 
cases  where  the  apj)lication  of  cold  whs  imadvis- 
able.  But  cold  batlis  are  not  to  be  given  up.  A 
healthy  man  in  a  cold  bath  (68°  F.)  gives  off  in 
ten  minutes  seven  times  as  much  hent  as  under 
ordinary  circumstances.  But  his  body  temiiera- 
ture  remains  the  same.  Therefore  the  effect  of 
the  bath  is  to  increase  seven  times  the  production 
of  heat  in  the  body.  If  the  batli  is  long  continued 
the  temparature  falls  slightly.  After  the  bath  the 
temperature  falls  slightly.  The  same  is  true  in 
fever  vrith  this  difference,  that  the  fall  of  tem- 
peratiu^  follows  a  cold  bath  more  quickly,  and  to 
a  much  greater  degree  th.in  in  health.  In  many 
cases  tliis  removal  of  heat  by  bath  is  indispensable, 
even  though  it  is  accompanied  by  an  increase  in 
the  jirodurtion  of  heat,  for  in  fever  experience 
shows  that  the  amount  abstracted  exceeds  the 
amount  produced.  According  to  v.  Jaksch,  thallin 
in  O.M  dose  j^oihices  a  fall  of  temperature  more 
quickly  than  antipyrin  in  t.  dose.  It  is  apt,  liow- 
ever,  to  produce  a  chill  and  sweat,  and  its  effect  is 
not  so  lastuig  as  that  of  antipyrin.  Neither  of 
them  affects  the  duration  of  a  sf»eci(lc  fever  (such 
as  pneumonia  or  erysiiJelns),  or  relieve  the  distress 
of  the  patient.  In  pneumonia  and  erj-sijielas  their 
use  prolongs  the  jteriod  of  convalescence  by  reduc- 
ing the  recuiHTative  powers  of  the  patient.  They 
are,  therefore,  to  be  used  only  in  cases  of  fever  in 
which  the  tetiipenitiire  rises  to  a  dangerous  point, 
or  in  which  cold  bathing  cannot  be  used.  To  this 
opinion  .StrOimx^ll  of  Leijizig  agreed.  Otliera 
maintaineil  that  the  reduction  of  temperature 
gave  the  patient  nmch  comfort,  relieving  many 
distressing  symptoms.  All  agreed  tliat  tlie  use  of 
cold  baths,  or  cold  sponging,  was  preferable  to  tlie 
use  of  drugs. 

Asthma  was  the  subject  of  a  long  and  exhaust- 
ive discussion,  which  elicited  a  number  of  sub- 
divisions of  the  affection  of  some  therai)eutic 
importance.  Asthma  is  regarde<l  as  a  nervous 
affection,  attended  by  a  sudden  olwtruction  to  ex- 
piration,  with  dilatation  of  the  Imig.  It  may  be 
a  primary  disease  due  to  changes  in  the  nen-ous 
centres  governing  respiration.  In  the  majority  of 
cases,  however,  it  is  a  secondary  disease  of  reHejc 


origin.  An  irritation  arising  at  some  point  **i 
up  an  excit-ement  of  the  nervous  meclmiii'iu  uf 
respiratinD,  wliich  shows  itself  by  the  Bttuclc. 
Buch  an  irritation  may  come  from  the  murow 
membrane  of  the  nose  when  tlmt  is  thickeiuxl  lir 
chronic  catarrh,  or  covere<l  with  polvpi.  or 
irritated  by  some  external  material,  as  in  h*f 
fever,  in  which  case  operative  measures  on  Uki 
nasal  canity,  or  answthetica  applied  to  it,  will  cun 
the  asthmatic  attacks.  Or  the  irritjition  nuir  onar 
from  the  finer  bronclii,  and  tlie  inflaminatioo  ij 
these  may  set  up  a  S]j0fim,  and  thus  cau.'«  thi* 
attack,  in  which  case  the  treatment  niua  be 
direc-ted  tow.ird  the  br<inchiti8.  The  exact  cJianp- 
ter  of  the  spasm  nttemling  the  attack  is  wJ^ 
temiined.  Some  regard  it  as  a  sjiasm  of  the  dl*' 
phrngui,  which  prevents  this  muscle  from  relaxing, 
as  it  normally  does,  in  expiration.  This  view  ft 
based  upon  the  fact  that  electrical  exciteinoBi  rf 
the  nerves  to  the  diaphragm  will  produce  reEulk 
similar  to  those  occurring  in  asthma,  white 
citement  of  the  nerves  to  the  brunchiol  mi 
does  not  produce  asthma.  The  majority 
authoritic*,  however,  consider  this  theory  qn* 
tiouable,  and  hold  tliat  a  true  spasm  of  the 
cular  coat  of  the  finer  bronchi  causes  the 
All  admit  that  the  sfKism,  from  wlmt*'ver 
best  comliateil  by  narcotics,  of  which  mi 
and  chloral  are  the  most  reliable.  But 
of  the  attack  should  alwa>Ti  be  followed  by 
ment  of  tlie  cause,  especially  if  that  is 
reached,  as  in  cases  of  nasal  catarrh. 

Acute  articular  rheumatism  has  lately 
garde<l  as  an  acute  infectious  disease  like 
monia  and  typhoid  fever.  The  opinion  wm 
vanoed  by  Exllefscn  that  it  developed  in 
localities  in  Kiel  more  frequently  than  in 
and  be  found,  in  investigating  84^  caaee,  that 
sons  living  in  certJiin  houses  were  especiall; 
to  the  disease.  He  concluded  that  the 
OTganism  causing  l^e  disease  is  one  wl 
clings  to  dwellings,  especially  snoh  as  are 
on  damp  ground,  and  advises  persons  whouv 
ject  to  fre<^uent  attacks  to  change  their  rasidi 
Such  authorities  as  Juigensen  and  Frii 
agreed  to  this  view,  and  in  support,  of  it  cited  tJ>* 
fact  that  in  certain  barracks  and  hospitals, 
acute  rheumatism  developed  in  great  nui 
All  admitted  that  the  mortality  had  di 
greatly  since  tlie  use  of  salicylate  of  soda  «• 
introduced. 

A  number  of  shorter  papers  of  mloe  were  ruA 
which  are  not  of  such  general  interest  as  to'V 
mand  notice.  Tlie  procee<ling8  of  this  wogre* 
should  be  followed  by  all  physicians  iatcres<«il  "i 
the  progress  of  scientific  medicine. 

H.  A.8. 
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COMMENT  AND  CRITICISM. 

The  school  of  inhtkuction  of  tlio  signal  service 

Fort  Jlyer  haa  been  the  scene  of  occurrences 

rhicli  show  in  a  strong  light  the  incongruity  of 

Aving  the  weather  service  under  military  control. 

ae  years  since.  General  Hazeii  niaile  known  his 

to  have  educated  young  men,  especially  col- 

^e  gmduntea,  enter  the  signal  service  as  privates ; 

nd,   under  the   promise  of  good   treatment,    he 

to  have  l)een  ((uite  successhil  in  recruiting 

I  oorjis  from  this  ckiss.     The  recruits  are,  how- 

rer,  reijuired  to  learn  the  drill  and  duties  of  the 

Dmraon  soldier.     In  this  branch  of  their  educa- 

on.  tlie  class  now  under  instruction  proved  so 

napt  that  tile  drill-rrfficer  lost  his  patience  and 

lis  tenii^r,  and  expressed  his  sentiments  in  lan- 

ge  unfit  fr<r  ears  more  polite  than  those  of  the 

aules  on  the  plains.     The  aggrieved  young  men 

ute  a  letter  of  complaint   to  the  chief  signal 

Seer,  and  for  this  offence  they  were  promptly 

<ht  before  a  court-martial.    The  ti'iol  has  been 

acluded,  but  the  result  has  not  yet  been  mikde 

aown. 

The  cose  is  instructive  a»  showing  the  wide 
vergence  between  military  discipline  and  com- 
lon  sense.  Wliile  the  young  men  were  tried  by 
'court-martial,  the  oflicer  whose  ungentlemanly 
conduct  rausod  the  trouble  was  let  off  by  what 
(Jeneral  Huxeii  is  pleuse<l  to  call  a  reprimami.  but 
vrhich  wan  notliing  more  than  a  letter  culling  his 
attention  to  a  certain  [Hiragraph  in  llie  army  regu- 
lations, We  can  hardly  sup)iose  that  this  letter 
would  seriously  disturb  the  e<4uanimity  of  an  ofB- 
cer  of  thi'  liree<ling  indicated  by  tlie  language  of 
the  offending  lieutenant.  Conunon  sense  would 
have  dictated  the  trial  of  the  officer  by  court- 
and  the  reprimand  of  the  men  whose 
offence,  «fl  General  Hozen  himself  says,  was  only 
that  of  going  about  a  right  act  in  a  wrong  way. 
AVe  may  admit  that  the  chief  signal  officer  knows 
best  hnw  SI)  [nirely  technical  an  offence  against 
military  discipline  should  be  dealt  with  in  army 
practice ;  but  tliis  only  empliaiiixes  the  deviation 
nf  that  pnictice  from  common  sense  when  ajiplied 
to  a  ci\il  oervice  like  that  uf  the  weather  bureau. 
So.  Ml— Ii««>. 


I.v    THE   ANiccAL    REPORT  of  the  chief  signal 
officer,  just  issued,  it  is  claimed  that  meteorological 
work  depends  upon  an  ac(;urate  and  continuous 
record,  and  that  to  get  these  condititras  the  ob- 
servers must  be  held  with  an  absolute  control, 
which  makes  a  military  organization  tndiRiiensa- 
ble.     It  is  further  statoi   that  the  gathering  of 
these  oliservations  is  traditionally  militsiry  work, 
and  that   "  all   tliat  is  of  much  value  haa  be«n 
done  under  some  form  of  military  organization." 
■VNTiile  not  wishing  to  disparage  the  faithfulness  of 
the  mete<irological  reci^rds  of  our  own  army  sui^ 
geons,    which    are    referred    to    as    among    the 
earliest,  we  think  it  must  be  acknowledged  that 
tlie  aimless  records  of  temperature  and  barometric 
pressure  of  the  past  were  made  by  those  hoving 
much    spare    time    upon    their    liands,   whether 
surgeons  at  army  poets  or  ci>"ilian8.     But  mete- 
orology   is    not  a    mere    question    of    gathering 
records    of    observations.      These    records    must 
be   discussed,   and    the  trutlis    hidden    in    these 
maases  of  figures  must  be  revealed,  before  any 
true  science  exists.     We    find    that   this  need   is 
recognized  by  the  Army  signal  service,  and  that 
Profenois     Ferrel,      Abl)e,     Trowbridge.     Row- 
land, Pickering,  Mendeiihall.  Wright,  not  to  men- 
tion other  younger  men,  and   all   civilians,  lukve 
been  employed  as  a  '  study  division "  to  improve 
tlie  methods  of  taking  observations  and  the  in- 
struments used,  to  prepare  teit-books  on  meteor- 
ology and  meteorological  instruments  for  the  use 
of  tl»e  service  ;  in  fact,  to  direct  the  whole  work 
of  the  bureau.     We  do  not  forget  the  officers  of 
the  army  who  have  done  good  work  for  the  ser- 
vice and  for  science,  but  merely  wisli  to  call  atten- 
tion once  more  to  the  fact  that   the   proportion 
of  men  fitted  to  conduct  scientific  work  is  small, 
and  no  larger  among  army  officers  than  among 
civilians.       There   is,  moreover,  no  evident  con- 
nection lietween  predicting  the  coming  of  a  killing 
frost  which  •will  destroy  the  last  of  a  growing  cot- 
ton crop,  a  matter  treated  of  in  the  latter  part  of 
the  report,  and  skill  in  laying  a  field  telegraph 
line,  military  signalling  or  drill,  to  which  are  de- 
voted the  opening  pages.     It  is  inevitable  that  the 
larger  |K>rtion  of  the  leaders  of  Uie  service  must  be 
civilians.     The  work  of  the  service  is  done  for  the 
benefit  of  commerce  and  agriculture,  and  it  is  in- 
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congruous  that  it  should  be  in  the  hands  of  army 
officers. 

We  notice  wtth  much  pleascbe  tl»e  election 
of  Prof.  E.  S.  Holden  to  be  president  of  the  uni- 
vBmity  of  California,  and  director  of  the  Lick 
observatory.  Professor  Holden's  resignation  as 
director  of  the  Washburn  observatory  at  Madison, 
Wis.,  takes  effect  on  the  Ist  of  January  next.  Hi» 
np|Kiintment  as  director  of  tlie  Lick  observatory 
wUl  hardly  be  a  matter  of  surprise  to  those  who 
are  aware  that,  as  consulting  astronomer,  he  has 
Tirtoally  liad  the  direction  of  the  work  as  it  has 
progressed,  visiting  the  site  on  Mount  Hamilton 
in  1881.  an<l  again  in  1883  and  1884.  Very  happily 
the  choice  both  of  the  Lick  trustees  and  uf  tlie 
regents  of  the  university  has  fallen  upon  Pro- 
fessor Qolden.  It  is  understixtd  tliat  in  lii>ii  letter 
of  resignation  to  the  regents  of  the  university  of 
Wisconsin,  he  strongly  urges  the  name  of  Prof. 
W.  A.  Rogers,  of  Harvard  college  obeervatory,  as 
his  successor. 

The  creation  of  a  new  chair  of  psychology 
at  tlie  Sorbonne,  and  the  in.stalment  therein  of  M. 
Til.  Ribot,  editor  of  the  Heiyite  philosophigiie,  ns 
professor,  marks  a  new  epoch  in  the  relation  of 
the  university  to  philosophy  in  France,  and  is  a 
most  gratifying  proof  of  the  way  in  which  the 
world  raoveti.  Safe  opinions  and  literary  smooUi- 
nees  have,  for  almost  as  long  as  any  one  now 
can  remember,  been  stronger  passijorts  to  I-Yench 
philosophic  profeasorshijis  tlian  eitlier  learning  or 
originality.  But  the  renewal  of  the  science  of 
human  nature  by  the  physiologists,  pathologists, 
and  erolutionary  anthropologists  of  this  day  and 
generation,  has  brought  too  great  a  mass  of  new 
facts  with  it,  and  of  new  conjectures,  for  any 
barriers  to  stand.  They  must  be  let  in  somehow, 
and  officially  taught  and  discusse*!,  if  the  official 
teaching  is  not  to  appear  ignorant  and  aiitiqiiated. 
The  Slinistry  of  public  instruction  lias  wisely  seen 
tliis,  and  has  had  the  sagacity  to  choose  for  the 
new  professor  the  man  who  has  done  must  to 
intrcxiuce  the  new  ideas  to  his  countrymen.  M. 
Ribot's  place  at  the  bead  of  the  Revue  phiUmh 
phique  is,  to  be  sure,  more  imjiortant  than  luiy 
professorsliip ;  and  a  professorship  would  \k  but  a 
faint  reward  for  the  service  he  has  done  to  FVench 
philosophy  by  his  adiuirablo  management  of  tliat 
]ieriodical.  But  the  two  functions  do  not  exclude 
eadi  other,  and  we  wish  M.  Ribot  health  and 
strength  for  a  long  career  in  both. 


There  is  no  oeoorapher,  biologisi. 
gist,  prol»l>ly  no  statesman,  on  the  oil 
the  Atlantic^  to  whom  the  name  of  Juit 
is  not  full  of  meaning.  It  is  not  men! 
house  lias  helped,  by  its  publirations. 
profession.  It  is  not  only  tiecsuiw, 
graphicn)  chart-work,  theirs  is  pre-«ml 
most  delicate,  the  most  relinble,  the  n 
in  the  taste  with  which  colors  are  \ 
rather  becanse  to  the  operations  of 
means,  business  ability,  and  pride  in 
geographical  science,  have  brvn  zidded 
of  a  succession  of  geographers  who  sti 
to  none  in  their  siiecialtios.  and  wIkm 
wiis  not  merely  pecuniary  or  personiU.  ' 
of  tliis  house,  Johoun  Georg  Jiustus  I 
the  sou  of  the  physician  to  the  Princ« 
Btadt,  and  was  bum  September  11,  \~i 
gaged  in  a  commercial  enl<>rprise.  out  ( 
September.  178.5,  the  estalilishment  at  ( 
nated.  Since  then,  after  the  death  of  tl 
the  business  has  been  carried  on  b] 
(1816-1853),  Bemharrlt  (185.1-ia57).  and 
Muller  and  Rudolf  Besser,  on  belvUf  of 
mous  son  of  Bernhardt  Perthes  and  oth 
ed,  nearly  t-o  the  present  time.  In  Septea 
centenary  of  the  establishment  vraa 
and  a  jubUee-volnme,  elegantly  ]>rinted 
trate<l  witli  portraits  of  the  firm  and 
collaborators,  has  been  distributed  to  its  t 
and  friends.  Tliis  volume  contains  a  brie 
of  the  lirm,  of  its  cormection  with  g« 
Uterature,  with  geograpliers.  and  with 
The  part  it  has  played  in  these  matteit 
to  the  honor  of  all  concerned.  A  taU 
the  present  organization  is  apjM^ndeil. 

necessary  to  go  into  details  with   ■ 

our  readers  are  more  or  les«  f»mili^i;    .i 
is  sufficient  to  say  that  a  house  to  whid 
the  works  of  Berghans,  Stieler. 
ner,  Behm,  and  their  associates,  must 
among  the  ornaments  of  the  (>ennan 
and  the  efficient  forces  of  civilization. 
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PASTEUR  AND  HTDROPUO. 
The  recent  oonununioation  of  U. 
the  Acudemy  of  sciences,  upon  the  {ire«i 
hydrophobia  by  inoculation,  bos  naturallr 
great  interest  among  the  general  public  • 
in  the  scientiilc  world.  Tlie  n 
of  liis  oxperimentd  upon  this  r. 
been  published  with  sutScient  detail  to  ju 
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sitive  judjtcment  or  intelligent  c-riticism  conccm- 

Bg  tliem.     If  corret-tly  rejKirteii,  Pnsteur  is  con- 

■incwl  that  he  lias  discovered  means  by  which  the 

rus  of  hydrophobia  can  be  attenuated,  and  that, 

the  inoctilation  of  the  attenuated  virus,  indi- 

Iduals  may  be  rendered,   for  the  time    being, 

ceptible  to  the  disease.     The  atteniiation  is 

Lid  to  be  elTeoted  by  preserving  for  a  variable 

engtli  of  time  pieces  of  tlie  spinal  cord  of  rabbits 

rliich  have  lieen  infx-ulatetl  with  the  hydrojihobic 

Tlie  longer  the  pieces  of  spinal  cord  are 

erved,  the  weaker  becomes  the  virus  contained 

them.     It  is  evident  that  the  spinal  cord  must 

preserved  in  a  manner  not  to  decompose,  and 

Ht   the   sjinie  time  not  to  destroy   at   once,  the 

hydrophobic   virus.     We  are  not   iiiforme<l  how 

liese  ends  are  accomplished,  but  in  accordance 

rith   Pasteur's   doctrine  of  attenuation  of  ^-irus, 

liey  must  be  reached  without  any  obstacle  to  the 

!  access  of  oxygen  to  the  sijecimen.  Of  especial 

Uterest  is  the  statement   that   intK.'ulHtion    with 

enuated  virus  will  prevent  the  outbreak  of  tlie 

ease,  even  when  tliis  incxnilation  is  jH'rformetl 

the  reception  into  the  body  of  the  strong 

M  by  the  bite  of  a  rabid  animal.     Tliere  is  no 

iformation   as   to   whether    this    inoculation    is 

etTt^ual  after  the  development  of  the  symptoms  of 

hydropholiia  or  not. 

The  conclusions  of  Pasteur,  coming  from  so 
rgccax  an  authority,  will  receive,  as  they  deserve, 
({■ectf  ul  and  serious  considenition.  It  is  under- 
Estood  llint  for  no  less  than  five  years  Pasteur  has 
iven  the  greater  share  of  his  time  and  labor  to 
Itlie  study  of  hydrophobia.  It  is  probable  that  his 
IConclusions  are  based  upon  a  large  number  of 
leoreful  exi>erimenLB  upon  animals.  The  two  or 
Ithree  reported  instances  of  preventive  inoculation 
[of  human  beings,  which  have  excitc-d  such 
[popular  interest,  and  which  liave  been  reported 
[with  so  much  draaiatic  detail  in  the  newspapers, 
lean  Ijardly  lay  claim  to  much  scientific  value  in 
[proof  of  Pasteur's  views.  Even  if  the  number  of 
livported  cases  were  much  larger,  it  would  be 
[neoeasary  to  use  great  caution  in  drawing  from 
hem  positive  conclusions,  in  view  of  the  facts  that 
the  i)erio<l  of  incubation  of  hy<lrophobia  is  very 
^variable,  and  sometimes  of  many  months'  duration; 
at  a  considemble  number  of  tliose  bitten  by 
Fssbid  dogs  never  contract  hydrt>phobia,  even 
Lwrlien  no  e8})ecial  treutmeul  has  Ijeen  adoptetl ;  and 
I  that  there  is  great  popular  ignorance  as  to  the 
Lsymptoms  and  means  of  recognition  of  bydro- 
l  phobia  in  dugs. 


Tliere  is  no  evidence  tliat  the  real  nature  of  the 
hydroi)hobic  virus  has  been  discovered  ;  indeed, 
we  have,  in  June  of  the  present  year,  the  jxeitive 
statement  of  Bouley,  who  is  believed  to  be 
familiar  with  Pasteur's  work,  that  no  organism 
lias  been  isolated  or  cultivatetl  which  can  he  con- 
8i<lere<l  to  lie  the  virus  of  hydro{>hobia,  and  Uiat 
Pnstfur's  researches  have  been  conducted  without  a 
knowle<lge  of  the  biological  properties  of  the  sus- 
pecte<l  orgiinism.  The  whole  subject  of  immunity 
from  disease  by  preventive  inoculation  is  in  a  verj' 
unsettled  state.  We  possess  a  mass  of  su{)erficial 
observations  and  midigested  conclusions  on  the 
subject,  but  we  have  very  few  jxisitive  and  well- 
established  facts.  It  is  to  be  hope<l  tliat  Pasteur's 
researches  ufxin  the  inoculation  and  cure  of  hydro- 
jihobia  will  be  found,  when  they  are  fully  pub- 
lished, to  add  greatly  to  our  knowledge  of  this 
subject,  and  that  the  blessings  wliich  are  antici- 
pated from  his  discovery  may  be  realized. 


THE  BVRMAN  DISPUTE. 

Trk  Bombay-Burma  company,  a  British  cor- 
[toration  having  very  imp<irtant  interests  in 
Indejxjndent  Burma,  was  ordered  by  the  Burman 
government  to  pay  twenty  lacs  of  rupees  (about 
(;l,0(K).(KX))  in  resiM?ct  of  their  forest  leasee.  The 
conii)any  rejilietl  that  it  was  unable  to  pay  such 
an  enormous  huiu.  and.  furthermore,  that  no  such 
jMiyment  was  reriuired  under  any  reasonable  con- 
struction of  the  grants  from  the  Burman  king. 
Judgment  was  accordingly  entered  against  it.  The 
company  ap]>ealed  to  the  British  government,  and 
tin  the  twenty-eighth  of  last  August  '  the  otliciat- 
ing  secretary  to  the  chief  commissioner  of  British 
Burma '  wTote  to  the  Burmsm  minister  for  foreign 
alTairs,  reciting  the  facte  as  they  ore  here  given. 
He  then  i.'iroceeded  to  inform  the  Burman  minis- 
ter thiit  the  British  guvemnient  —  not  the  chief 
commissiiiner,  not  the  Indian  Viceroy,  but  the 
British  government  —  'cannot  ac<juiesce'  in  any 
such  proceedings.  He  asked  that  all  further  ac- 
tions against  the  compimy  should  be  sus]>euded, 
aiul  pn)iKise<l  that  the  whole  dispute  should  be 
rcfeiTed  to  a  jierson  skille<l  in  judicial  matters,  to 
be  appointed  by  the  Viceroy  of  India.  lie  closed 
by  requesting  the  Burman  government  to  '  make 
a  very  early  reply 'to  these  tlime  questions:  (1) 
whether  the  decree  would  lie  sus]>ended ;  (2) 
whetluT  the  matter  would  I*  submitted  t"  arbi- 
tration ;  and  (.'J)  whether  the  Burman  government 
would  ogi-ee  to  abide  by  the  arbitrator's  decision. 

To  on  unbiasse<l  oliserver  this  proposition  that 
the  government  of  one  of  tlie  parties  to  a  dispute 
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should  appoint  an  'arbitrator'  to  whose  decision 
the  other  party — in  this  instance  an  independent 
sovereign,  so  far  as  the  British  ate  concerned  — 
should  a^ree  to  abide,  even  before  knowing  the 
arbitrator's  name,  seems  to  possess  features  as 
objectionable  as  they  are  noveL  The  Burman 
government  did  not  take  kindly  to  the  idea  of 
exposing  all  the  secrete  of  Buroian  mal-administra- 
tion  to  the  gaze  of  a  foreigner,  even  though  he 
possessed  the  confidence  of  tlie  Viceroy  of  India. 
A  reply  was  accordingly  drawn  up,  and  sent  to 
Rangoon  in  the  most  insnilting  way  that  could  be 
devised.  One  sentence  will  show  the  weight  which 
the  despot  of  Mandalay  attached  to  the  demands  of 
the    Britisli    government.     "  The  chief  commis- 


person  sent  by  the  chief  oonuniasimier  of  BAil 
Burma  shall  be  received  with  all  honor ;  (!)thi 
aU  proceedings  against  the  Bombay-Bonni  i» 
pany  shall  be  suspended,  pending  his  intesKi 
tion ;  (8)  that  a  British  resident  with  a  mffitiai 
guard  shall  be  accepted.  If  the  first  two  denoi 
are  not  conceded  before  a  certain  day,  'actioiri 
be  immediately  taken.*  In  other  words,  if  lb 
monarch  of  Burma  yrUX  not  submit  peac«ibbi 
demands  which  were  just  in  the  eyes  of  LoidM 
ferin,  he  will  be  compelled  to  submit  to  themai 
to  become  a  vassal  of  the  Empress  of  India.  Tkn 
are  two  sides  to  every  question,  and  in  tbe{» 
ent  case  it  must  be  admitted  that,  from  a  Bona 
point  of  view,  Theebaw,    the  Lord  of  the  Wlit 


sioncr  is  distinctly  informed,"  ao  this  strange  let- 
ter reads,  "  that  on  no  account  will  there  be  any 
suspension  of  any  order  or  action  which  it  may  be 
necessary  to  pass  or  take  against  the  Bombay- 
Burma  company  pursuant  to  the  judgment  of  the 
shildaw  on  the  timber  case."  If  the  affair  did  not 
involve  the  lives  of  thousands  of  innocent  Bur- 
mans,  and  also,  as  will  presently  appear,  the  con- 
tinued trade  supremacy  of  the  English  in  the  east, 
this  reply  of  the  ruler  of  less  than  four  million 
l)artially-civilized  and  poorly-arme<i  persons  to  an 
official  letter  of  a  servant  of  the  Empress  of  India 
would  appear  simply  ridiculous. 

The  matter  was  place<l  in  the  hands  of  Lord 
Dufferin,  the  present  viceroy ;  and  after  some 
delay  an  ultimatum  was  sent  to  King  Theebaw. 
In  it  three  demands  are  made :  namely,  (1)  that  a 


Elephant,  is  acting  entirely  witliin  his  legal  righ: 
in  confiscating  to  his  own  use  any  thing  npo 
which  he  can  lay  his  hands.  It  is  hardly  to  t 
expected  that  the  Englisli  would  view  the  nuJti 
in  the  same  light;  and  it  should  aIwa>-8  be  bon 
in  mind  that,  as  a  late  viceroy  once  said,  whentt 
English  are  attacked  in  their  mercantile  intciest 
Uiey  are  wounded  in  their  most  irritaUe  poiDi 
and  the  present  issue  involves  not  merely  the  mi 
of  a  particular  commercial  corporation.  It  » 
p>art  of  the  contest  for  supremacy  in  the  « 
which  began  years  ago,  in  1748,  when  the  FleDt 
captured  I^Iadras,  and  of  which  the  end  is  not  J< 
The  first  thing  tliat  strikes  the  eye  whendinoli 
upon  a  map  of  Indo-China  is  the  fact  that  aU ' 
great  rivers  of  this  r^on —  the  Hong-Chni  QM 
River  or  River  of  Canton),  the  Hoti-KlaoK(Bi 
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Sver  of  ToDg  King),  the  Mt^Kbong  or 
fver  of  Camboilia,  the  Salwen,  and  the 
y,  all  liave  their  sources,  with  tlie  possible 
Hftf  the  Clinton  Kiver,  in  the  unknown 
Bypgions  nf  southern  Tibet.  Another 
H9  feature  is  a  sjiur  of  the  Tibetan  mnges, 
Ktending  southwards  between  the  valleys 
Braniaputra  and  Irawaddy,  completely 
ts  direct  overland  comniuniciition  between 
India  and  the  nortli-westem  iirovinces  cf 
pother  important  fact  is  thiit  through- 
iole  region,  excepting,  of  course,  the 
tlie  Irawaddy  and  Me-Kliong.  the 

very  narrow,  the  remainder  of 

Mry  being  little  else  than  a  confused  mass 

is  no  regular  overland  communication 
the  interior  and  the  seaboard  over  which 
oods  can  t>e  transported  with  any  fair 
if  profit.  The  rivers  must  be  utilized  to 
teet  possible  extent,  and  it  is  a  singular 
i  a  fact  nevertheless,  that  only  one  of  these 
I  rivers  i^  capable  of  being  navigated  with 

steamers  of  a  suitable  size.  The  Canton 
onnds  in  rapids  and  difficult  navigation, 

fcend  of  his  tedious  boat  journey  the 
II  far  from  the  coveted  tea  mart  of 
southern  Yunnan,  —  a  mart  at  which  the 
grown  in  China,  the  so-called  Puerh  tea, 
buted.  The  Son  Tai.  or  Red  River  of 
Dg,  at  first  seemed  to  otfer  a  solution  of 
item  ;  but  on  further  investigation  it  has 
o  be  filled  with  rapids,  and  to  run  through 
ind  savage  country  spareety  inhabited  by 
•ibes  ;  and,  as  every  one  knows,  the  P'rench 
ind,  at  the  cost  of  much  blood  and  treasure, 
man  and  Kwang-Si  are  as  far  off  as  ever. 
Chong.owmg  to  its  length  alone, is  obviously 
le  question,  while  the  Salwen  is  navigable 
than  one  hundred  miled.  The  last  river 
st  18  the  great  Irawaddy,  which,  rising  in 
tplored  fastnesses  of  Tiliet,  flows  in  a  gen- 
Ihem  direction,  by  Bamo  (at  the  head  of 
on),  by  Mandalay  (the  present  capital  of 
jnna,  and  incorrectly  spelled  Mandelay  in 
),  by  Pronie  (at  the  end  of  the  only  piece 
■y  in  either  Burma),  and  by  Rangoon  (the 
if  the  British  Province  of  Burma,  and  the 
if  the  Irawaddy.  Strictly  speaking,  Ran- 
rni  the  Rangoon  River  ;  but  as  the  whole 
l>et»vpcn  Cape  Negrais  and  the  Salwen  is 
alluviiil  plnin,  in  which  the  Irawaddy, 
I,  Pegu.  »nd  Sittiing  intermingle  in  the 
ikless  confusion,  it  is  not  improper  to  speak 
;oon  118  situated  on  the  Irawaddy,  with 
t  is  in  direct  communication  by  a  delta 
Ilia  great  river.      Eight  hundred  and 


forty  miles  above  the  eea,  Bamo  (pronounced 
Bamaw)  stands  at  the  head  of  navigation,  and  only 
fifty  miles  away  in  a  straight  line  is  the  Chinese 
frontier.  The  Irawatldy  is  thus  the  key  to  the 
trade  of  this  pari,  of  the  world,  and  the  valley  of 
the  upper  Irawaddy  is  Independent  Burma.  Can 
we  wonder,  then,  that  the  English  nation  welcomes 
the  excuse  which  the  recent  suicidal  action  of  the 
Burman  government  has  given  it  for  taking  posses- 
sion of  what  will  undoubtedly  prove  to  be  one  of 
the  most  important  trade  routes  of  the  world. 

It  may  be  said  that  I  have  overstated  the  desires 
of  the  English  in  this  matter,  and,  to  euard  against 
any  such  reproach,  a  few  sentences  culled  from  the 
leading  editorials  of  the  London  Times  for  October 
15  and  17  are  here  introduced.  The  first  is  from 
the  issue  of  the  latter  date,  and  is  as  follows  :  "  It 
is  as  a  high  road  to  China  that  up[)er  Burma  is 
most  valuable  to  us,  and  this  road  we  shall  now 
Insist  on  keeping  open,  at  any  cost."  The  other 
quotation  is  somewhat  longer,  but  is  still  more  to 
the  point :  "Upper  Burma  is  a  strip  of  country 
interposied  in  the  direct  line  between  the  eastern 
provinces  of  India  and  China.  It  is  most  impor- 
tant for  our  traJing  interest  that  the  route  between 
the  two  empires  should  he  open.  The  establish- 
ment of  another  European  influence  [French?]  in 
upper  Burma  could  be  regnnled  by  the  English 
only  with  dismay.  But  with  the  trade  routes  in 
English  bands  would  come,  not  only  trade,  but,  in 
time,  not  an  alliance,  but  a  friendly  understanding 
between  Elngland  and  China, — two  countries  whose 
interests  are  identical,  and  whose  enemies  [Russia 
and  France?]  are  the  same."  At  first  sight  it 
may  seem  strange  that  such  a  valuable  trade  route 
should  have  remaine<l  unknown  and  closed  to 
Europeans  for  so  many  years,  and  should  have 
almost  ceased  to  be  used  as  a  trade  route  within 
the  past  two  decades.  Yet  such  is  the  fact,  though 
the  causes  of  this  strange  development  are  not  far 
to  seek,  and  are  to  be  found  in  the  character  of 
the  races  which  inhabit  upper  Burma  and  south- 
western China. 

With  the  exception  of  the  regions  surrounding 
the  poles  and  a  small  portion  of  central  Africa, 
there  is  probably  no  part  of  the  earth's  surface 
about  which  geographers  are  so  ignorant  as  they 
are  of  the  topography,  hydrt^jraphy,  and  ethnog^ 
raphy  of  this  part  of  Indo-China  lying  between 
the  twentieth  degree  of  north  latitude  and  the 
sources  of  the  Brainaputra  and  Yang-Tse-Kiang. 
It  is  known,  however,  that  three  routes  lead  from 
Bamo  to  Yunnan,  and  they  have  been  traversed 
repeatedly  in  the  last  few  years  by  Europeans,  and 
wdl  l)e  found  described  in  the  books. 

The  Burmans  ore  the  ruling  race  of  Burma,  and, 
if  we  had  space,  would  receive  more  than  a  passing 
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the  olij  mouse,  in  less  tlum  Uiree  liours. 
leeur"  mice,  vdter  tiieir  llret  removal,  when 
d  in  the  Beld,  directly  become  stupid  or 
>•  dorunaut,  it  might  naturally  be  biferred 
e  heat  had  seriously  affected  them  ;  but,  as 
'e  *wn,  such  was  not  the  caee.  During  tlie 
S  of  the  day  following  my  rejilacing  Ihem 
Held,  the  air  became  cc>oler  by  twentj--nine 
»,  by  7  P.  M..  and  was  thirty-four  degrees 
fotir  hours  later  ;  and  tlie  mice  were  active 
i  heartily  iii^m  bread  crumlw  placed  near 
tet.  Now,  why,  it  may  be  asked,  did  they 
k  out  a  cooler  retreat  in  the  woodx  near  by  7 
only  suggest  that  the  siipix»sed  n^ivating 
on  was  not  inconvenient  or  unpleasant,  .ind 
was  preferable  to  the  abandonment  of  their 
hich  was  suited  to  their  ueedB  for  all  time, 
Buch  extraordinary  spells  of  hot  weather, 
these  mice  were  eiccaaively  stupid,  or  a 
it  cfmditiiin.  caused  by  eicessive  heat,  was 
:  unusual  with  them. 

e  is.  in  this  instance,  a  marked  difference 
hibematitig  sleep,  in  that  the  period  of  dor- 
was  of  but  a  few  hours  duration  ;  but  was 
?  torpid  Blumber  of  a  hibernating  animal,  in 
e  coudition  was  one  from  which  it  was  not 
>  to  amuse  them,  as  from  ordinary  slumber, 
vakeiiing  had  to  come  from  a  change  of 
atore,  and  just  in  prf>j)ortiou  as  the  evenings 
'arm,  the  mice  were  tardy  in  rettiming  to 
usneti^  To  more  effectually  test  this.  I 
ly  removed  Uiese  mice  from  the  Held,  imd 
tliem  near  a  stove,  so  that  the  midday  tem- 
•e  could  be  maintained.  The  result  was  the 
lance  of  the  dormant  condition  for  eJghty- 
lura. 

n  tlie  effect  of  a  protracted  drought  and 
terms  up«in  our  animals  lias  Ixx-n  more  fully 
1  out.  1  l«Ueve  it  wUl  be  fomid  that  many  a 
and  otlier  snudl  mammal  which  is  found 
lead  as  supposed,  is  really  not  in  a  moribimd 
mnant  condition,  and  if  left  undisturbed, 
revive.  But  what  other  evidence  is  there 
't  The  white-footed  mice  are  not,  of  them- 
sufllcient  to  prove  that  sestivation  is  an  es- 
ed  habit.  What  other  evidence  among 
iiUs  Imve  we  ? 

ugust,  1H8<I,  I  found  bats  on  four  different 
ins,  all  of  which  were  apjiarently  in  fidl 
yet  tbey  did  not,  for  some  reason,  which  I 
(xj  ^l  lie  excessive  heat  then  prevailing, 
',  at  sundown,  their  crepuscular  flights  at 
Ual  hour.  Tliese  bats  Imd  '  gone  to  roost ' 
leaves  on  trees  imd  a  pmi)e-vine,  and  were, 
bt.  fully  intending  to  resume  their  activity 
lie  nup  of  a  day's  length  was  over.  WTiy 
y  not  ?    The  following  days  were  eiceeaively 


hot,  until  the  fourth,  wliich  was  a  few  degrees 
cooler.  It  clouded  over  early  in  the  afternoon ; 
soon  it  became  damp,  and  just  before  the  tx)m- 
mencement  of  a  passing  sliower,  these  bats  wexe 
stirring  a  little,  as  they  hung.  QuiA-ering  their 
wings,  as  though  to  see  if  all  was  in  working 
order,  and  then,  away  they  flew,  aft^jr,  in  each 
case,  nearly  ninety  hours  of  rest.  Does  it  ado- 
quately  explain  all  the  facts  to  say  that  these  bats 
were  overcome  by  the  heat  ?  Tliey  were  resting  in 
the  sliade  during  the  whole  day.  and  the  nights, 
when  they  would  lie  active,  were  cooler ;  but  in 
these  cases,  very  little  cooler.  They  were  nights 
to  tie  rememlxTed  for  their  sultriness,  and  may  it 
not  be,  that  there  was  not  sufficient  difference  in 
the  midday  and  evening  temperature  to  enable 
them  to  throw  off  the  nerxous  prostration  c^iused 
by  the  heat  of  the  day  ?  Explain  it  thus,  and  then 
we  are  left  to  consider  what  is  tliis  nen'ous  pros- 
tration ?  In  the  cise  of  the  bats  mentioned,  they 
were  all  ia  n  jjerfectly  torpid  state,  and  gave  not 
tlie  least  sign  of  life  when  handled ;  and  only 
flinched  slightly,  when  wounded  by  being  pricked 
with  a  needle.  Would  not  nervous  prostration 
tliat  produceil  insensibility,  lasting  several  hours, 
almost  certauily  produce  death  ?  In  the  case  of 
the  bats,  a  torjiid  condition  of  ninety  hours  pro- 
duced no  ill  effects.  I  am  disposed  to  beheve  that 
the  coming  liot  and  dry  weather  was  antici{)ated, 
and  these  bats  retired  for  the  purpfise  of  escaping 
it,  and  entered  into  a  condition  widely  different 
from  ordinarj-  sleej),  which  was  to  last  until  the 
so-called  heated  term  was  over,  the  towering  of  the 
temperature  being  the  one  means  tlirough  which 
they  would  Ih;-  restored  to  consciousness.  Tliere 
CH-curs  this  delilierate  action  on  the  part  of  certain 
mammals,  which  regularly  hibernate — why  should 
not  the  same  lie  true  of  them  when  the  extreme  is 
one  of  heat,  mstead  of  cold  ? 

As  liearing  upon  this  question,  let  me  quote  a 
few  lines  from  the  Encyclopedia  Brittannica — 
ninth  edition — article,  Ililwrnation.  It  says:  "The 
dormouse  not  only  hiliemates  in  the  strict  sejise  of 
the  term,  but  will  steep  at  intervals  for  several 
days  together,  during  mild  weather.  When  a 
Myoxus,  an  aUied  animal  inhabiting  Africa,  was 
brought  to  Euroije.  it  hiliemated  as  if  this  were  its 
normal  habit.  Wtiethor  it  a«tivates  in  its  native 
country  is  not  known,  but  its  hilK'niating  in 
Euro])e  shows  a  greater  power  of  adajiting  itself 
to  changed  conditions  of  life  than  we  should  have 
been  inclined  to  susjx^ct." 

I  would  briefly  call  attention  to  trn'O  points  in 
the  above  :  th.it  in  temjierate  cUmates  prolonged 
sleep  is  not  unknown  among  rodents ;  and  also, 
that  some  tropical  rodents  probably  testivate.  In 
the  case  of  the  white-footed  mice,  and,  too,  of  the 
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bats,  I  am  very  positive  that  their  condition  was 
not  that  of  ordinary  slumber,  and  the  tropical 
temperature,  at  the  time,  even  through  the  night, 
certainly  suggeets  aestivation  as  the  most  plausible 
explanation  of  the  phenomena  I  have  described. 

C.  C.  Abbott. 


THE  LIFE  OF  GEN.  EMORY  UPTON. 

General  Emory  Upton,  at  the  time  of  his 
early  death  in  1881,  was  probably  the  most  ac- 
complished officer  in  the  United  States  army.  He 
had  a  genius  for  the  science  of  military  tactics, 
and,  as  a  thinker  and  writer  upon  this  subject, 
has  left  a  name  of  enduring  renown.  General 
Michie,  the  well-known  professor  of  physics  at 
West  Point,  aided  by  General  James  H.  Wilson, 
who  was  distinguished  in  the  cavahry  service  dur- 
ing the  civil  war,  has  recently  published  an  ex- 
tended memoir  of  Upton,  tracing  the  various 
steps  of  his  advancement  through  boyhood,  with 
his  strong  desire  to  go  to  West  Point ;  through  his 
cadet  life,  in  which  he  won  high  rank ;  through 
his  varied  and  arduous  experience  in  the  three 
branches  of  army  service  during  the  war,  win- 
ning success  in  each;  through  his  career  as  the 
commandant  of  cadets,  as  an  instructor  in  artil- 
lery at  Fortress  Monroe,  as  an  ofBcial  observer 
and  student  of  the  armies  of  Europe  and  Asia, 
and  especially  as  an  authority  on  military  prin- 
ciples and  practice.  General  Wilson  says  of 
Upton,  that  he  was  "  as  good  an  artillery  officer  as 
could  be  f oimd  in  any  country,  the  equal  of  any 
cavalry  commander  of  bis  day,  and,  all  things 
considered,  the  best  commander  of  a  division  of 
infantry  in  either  the  union  or  rebel  army."  This 
is  high  praise,  but  the  volume  by  General  Michie 
shows  how  such  success  was  won,  and  leads  us 
to  believe  that  Upton's  name,  as  years  roll  by,  will 
be  honored  more  and  more  as  one  of  the  greatest 
tacticians  of  modem  times.  His  personal  charac- 
ter was  as  remarkable  as  his  professional.  Like 
Havelock,  Stonewall  Jackson,  Chinese  Gk>rdon, 
and  many  other  heroes,  he  developed  a  religious 
life  of  the  purest  and  most  lofty  type.  Toward 
the  end  of  his  life  he  was  engaged  upon  a  study 
of  the  military  policy  of  the  United  States  during 
the  revolution,  and  from  that  time  down  to  the 
year  1863,  when  his  manuscript  ends.  In  this 
work  he  was  associated  with  his  classmate  at  West 
Point,  Col.  H.  A.  Du  Pont,  by  whom  the  task  wUl 
doubtless  be  completed.  From  the  outline  given 
by  Greneral  Michie,  it  is  clear  that  the  treatise  will  be 
of  the  greatest  value,  not  to  military  men  only,  but 

Ufe  and  lettert  of  Emory  Upton,  Brvt.  Maj.-Oen.  U.  S. 
army.  By  Pctcb  8.  UicHiic.  With  an  Introduction  by 
Jat.  Harrison  Wilson.  Mew  York,  Appltton,  1886.  X^ill 
p.    8«. 


to  all  students  of  history,  and  especially 
men.  It  will  throw  a  great  deal  of  lig 
causes  of  success  and  of  faUure  in  tin 
campaigns  which  have  taxed  the  resoun 
countrymen.  The  publication  of  this  m 
is  greatly  to  be  desired. 

As  a  soldier  and  as  a  writer,  Upton 
described  as  one  who  applied  the  pri 
scientific  method  to  the  organization  anc 
ment  of  armies.  His  aim  was  lofty  ;  h 
was  great. 

DOOLITTLE'S  PRACTICAL  ASTR( 

Pbofessob  Doolittle  has  given  us  an 
manual,  either  for  the  student  or  for  tl 
in  the  field.  Intended  only  for  field  ( 
and  navigation,  we  find  no  treatment  o: 
tory  methods  with  large  instruments,  b 
field  is  thoroughly  covered.  "  The  auth 
sought  after  originality,  but  has  atte 
present  in  a  systematic  form  the  most 
methods  in  actual  use  at  the  present  tin 
a  comfort  to  turn  the  pages  and  find 
formulae  in  a  familiar  dress.  Much  of  < 
nality '  of  many  modem  text-books  c 
rigging  out  old  accepted  formulae  in  a  e 
bedcal  suit,  so  that  no  one  can  be  quite 
using  just  the  right  one  without  constant 
to  the  great '  original.' 

We  can  only  give  an  outline  of  th« 
The  introduction  develops  in  a  sL 
thorough  manner  the  method  of  least-sq 
the  subject  of  interpolation.  The  differei 
of  spherical  co-ordinates,  the  formulae 
transformation  and  for  parallax,  refrac 
are  very  completely  developed.  Under  tl 
of  angular  measurements,  verniers,  mi 
microscopes,  graduated  circles  and  the 
of  error,  cfaronoineters,  clocks,  and  chn 
are  fully  described  and  investigated, 
treatment  of  the  adjustments  and  em 
sextant,  is  introduced  an  example  of  tli< 
nation  of  the  eccentricity  by  star  oht 
from  the  work  of  Professor  Boss  on  th< 
boundary  survey  ;  and  chapter  v.  deve 
ouglily  the  best  methods  of  determininf 
latitude  by  the  sextant  or  any  altitude  in 
The  transit-instrument  in  its  various  f( 
in  the  meridian  and  prime-vertical,  is 
treated ;  likewise  the  determination  of 
by  cluonometers,  by  telegraph,  by  lunar 
by  moon-culminations,  and  by  occultatio: 
Of  course,  the  zenith-telesc-ope  claims  its 
of  attention,  and  an  unusually  complel 

A  treatite  on  practical  attronomy,  at  apvlitc 
and  navigation.  By  C.  L.  Doouttlb.  Kewl 
1888.    8". 
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&n  Uie  (leterniination  of  azimuth  follows  it.     The 

r>k   ulosee  with  a  very   fiiU  and   clear  setting- 

(orth  of  the  subjects  of  precession,  nutation,  ubcr- 

&tion,  and  proper-motion,  witli  the  formultt  for 

eir  application,  and  a  set  of  tables  most  useful 

fto  the  field-astronomer  in  re<lucin(|C  otiservations. 

Tlie  most  valuable  and  cliaracteriutic  fejituro  of 

tthe  hook  is  the  excellent  series  of  ejuimples  taken 

[from  actual  modem  practi>.-e,  which  accompany 

I  almost  every  methi>]  of  using  each  instrument, 

,  nnd  are  fully  dittcussed  by  the  method  of  least- 

|Bquare8    where   its   applicati(ni   is  advimtnpeous. 

Iiere  is  throughout  an  endeavor  to  im])re88  the 

linifiortance  of  developing  the  degree  of  accuracy 

inherent  in  the  olservations,  and  the  best  metlnxls 

of  avoiding  or  eliminating  systematic  errors.     The 

|whole  work  bespeaks  the  thorough  master  of  liis 

ibject.     Tlie  warning  as  to  parts  of  the  normal- 

ijuations    solution    not   checke<l    by    the  proof- 

fformula-,  the  giving  of  the  complete  values  of  tlie 

Ituxiliariee    in    the    formuhe   for  the   weight-co- 

Scients  out  to   four  unknown   quantities,   and 

^many  other  ]ioints  which  would  be  overlooked  by 

L  the  mere  liook-maker  or  pure  theorist,  show  that 

tProfesBor   DooUttle   lias    thoroughly    beaten    the 

^whole  gromid,  a«d  knows  where  the  dilliculties 

lie. 

Tlie   typography  of  the  book  is  excellent,  and 
Professor  Doolittle's  known  thoroughness  gives  us 
I  assurance  that  much  less  than  the  usual  number 
of  mistakes  will  be  found  in  the  iirintwl  text. 


MEXICAN  ETHNOLOGY. 

The  magnificent  ethnologic  museum  of  the 
Trot-ndero  at  Paris  is  one  of  the  sights  of  that 
great  capital  which  no  scientific  visitor  should 
overlook.  It  is  jmrticularly  rich  in  its  American 
de{>artinent,  and  the  conservator  of  the  museum. 
Dr.  Hamy,  has  taken  a  priile  not  only  in  colle<:ting 
in  this  deijartmeiit.  Iiut  in  studying  his  siiecimena 
and  in  publishing  the  results  of  his  8tudit>s.  As 
editor  of  the  excellent  Revue  tV ethnographic  he 
has  always  at  his  couuiiond  a  meiliimi  to  give  them 
promptly  to  the  world.  He  has  collected  a  nmu- 
l)fr  of  these  studies  under  the  title,  '  Decades 
Americanie.'  They  treat  of  such  topics  as  'An 
anthroiKilith  from  tJuailelujie,' '  Fishing  industry  in 
ancient  times  in  the  Califomian  Archipelago.'  'The 
I  TisomiiuntU,'  'An  Aztec  arrangement  for  supporting 
iBkulls,*  '  Tlie  American  solar  wheel,'  'A  pipe  from 
Ung's  Mound.  Ashland,'  etc.    All  these  ariiclee  are 

Mlaiinn  urirnttfiiptt  oil  Unique  ft  dant  I'AnUrique  Cm- 
limit,  Anthrofxilituic  ilu  ilttiipir.  P»r.  M.  E.-T.  Hamt. 
|Pkr<<,  Imprtmrrir  nationaJc,  IKM.    4°. 

D»cad»t  AmrHeaiuT.   llfmolrrt  d'arcMolouit  rl  iTrthno- 
aphl*  Amirtrainrt.     P»r  It-  Dr.  E.-T.  H*«T.   P»rl»,  I"*'!. 


freely  illustratefl,  and  the  specimens  are  described 
and  discuiieed  with  clearness  and  from  an  astonish- 
ing width  of  sjiecial  reading. 

The  '  Anthropology  of  Mexico "  is  a  work  of  much 
more  ambitious  character.  In  this  large  and  hand- 
some quarto  published  by  the  French  government. 
Dr.  Hamy  discusses  the  hmuan  remains  that  have 
beeji  collected  by  French  explorers  in  various  por- 
tions of  Mexico,  lie  places  them  in  relation  ^v^th 
the  oldest  relics  of  the  stone  age  from  the  same 
region,  and  reaches  the  conclusion  that  the  imple- 
ments, at  any  rate,  point  to  a  period  and  condition 
of  human  life  exactlj'  the  same  as  existed  in  the 
Unite<i  States  and  Europe  during  the  epoch  of  un- 
polished stone.  In  the  crania  examined  the  prin- 
cipal cliaracteristics  were  marked  prognathism  and 
brachycephalism.  These  traits  the  autlior  thinks 
are  especially  pronounced  in  tlie  skidls  of  the 
Otomis  and  Mazaliuas.  Besides  tlie  minute  descrip- 
tions and  abundant  lithographic  illustrations  with 
which  he  enlightens  his  topic,  he  ent«>r8  somewhat 
fully  into  the  earliest  legendary  history  of  Mexican 
ethnography,  attempting  to  define  more  closely  the 
identity  and  relations  of  those  mysterious  people, 
the  Quinamiee,  tlie  Olmecs,  and  the  Xicjdiuicos. 
He  wisely,  however,  treads  witli  caution  on  thia 
very  uncertain  ground. 


ASTRONOMICAL  NOTES. 

Longitude  signals  between  St.  Louis  and 
Mexico.  —  Professor  H.  S.  Pritchett,  director  of 
the  observatory  of  the  Washington  university  at 
St.  Louis,  kindly  communicates  the  results  of  a 
longitude  campaign  lietween  his  observatory  and 
the  Observatorio  nacional  de  Mexico,  Sr.  A. 
Anguiano,  director.  A  preliminary  discussion 
gfives  SS"  57'-25  as  the  dillerence  of  longitude, 
or  6''  86™  46'-41  W.  of  Greenwich  as  the  result- 
ing long^itude  of  the  transit-circle  piers  of  the 
Mexican  observatorj-.  This  differs  S'-O  from  the 
old  value  determined  by  moon-culminations.  The 
circuit  was  2583  miles  long,  with  five  repeaters, 
and  the  armature  time  was  quite  constant,  aver- 
a^ng  0^88.  The  outfit  of  the  Mexican  national 
observatory  includes  a  15-inch  equatorial  by 
Grubb,  and  an  8-inch  meridian-circle,  and  a  6-inch 
transit,  both  by  Troughton  and  Simms.  The 
pertonnd  consists  of  the  director  (Sr.  Ang^uiano) 
and  five  assistants. 

Comet  observations  at  Greenwich. — The  some- 
what unusual  appearance  in  the  Antronomiwhe 
nachrichten  (2088)  of  comet-olieervations  comnmni- 
cated  by  the  astronomer- royal  attracts  our  atten- 
tion, and  we  trust  this  is  only  the  beginning  of  a 
continuous  series.  One  point,  we  think,  is  worth 
noting.     As  commtmicated,  they  give  the  meas- 
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ured  Aa  and  Ad,  and  then  the  combined  correction 
for  differentinl  refraction  and  parallax.  As  every 
computer  of  the  final  orbit  of  a  comet  wishes  to 
use  his  own  corrected  distances  in  applying  the 
parallax,  and  as  the  distances  used  above  are  not 
stated,  be  must  in  this  ciwe  re-compute  both  the 
differential  refraction  and  the  parallaz-factors.  It 
would  certainly  be  better  to  publish  the  Aa  and 
AJ  corrected  for  refraction,  and  the  '  logpA,'  ac- 
cording to  universal  custom. 

New  or  variable  stars.  —  Mr.  W.  H.  8.  Monck, 
in  the  Observatory,  1885,  835,  makes  the  sugges- 
tion that  the  new  or  temporary  stars  that  occa- 
sionally appear  may  be  due  to  swiftly-flying 
meteor  streams  in  space,  meeting  a  nebula  or 
gaseous  mass,  either  bright  or  dark,  and  suddenly 
heating  a  part  to  incandescence,  as  in  the  case  of 
shooting  stars  striking  our  atmosphere. 

Discovery  of  an  asteroid.  —  A  telegram  from 
Professor  Pickering  announces  the  discovery  on 
October  27  of  a  new  asteroid,  by  Perrotin  of  the 
Nice  observatory.  Its  position  on  October  27,  at 
T*  12">' Washington  mean  time,  was :  right  as- 
cension, \^  8"  58«  ;  declination,  +7°  8',  with 
daily  motions  of  —36*  in  right  ascension,  and  —7' 
in  declination.  This  is  the  eighth  asteroid  dis- 
covered this  year,  and  the  sixth  discovered  by 
Perrotin. 

Mr.  Chandler's  Almucantar. — We  recently  noted 
{Science,  vi.  239)  Mr.  Chandler's  correction  to  the 
latitude  of  the  Harvard  college  observatory  from 
almucantar-observations.  Since  then  he  haa  un- 
questionably shown  (Astr.  nachr.,  2687)  that  this 
instrument  is  capable  of  detecting  slight  errors  in 
the  positions  of  even  some  of  the  '  hauptsteme ' 
of  Auwers'  system,  and  of  furnishing  valuable 
corrections  to  them  from  a  comparatively  limited 
number  of  observations.  Mr.  Chandler's  promised 
memoir  upon  the  construction,  theory,  and  use 
of  the  almucantar  will  be  awaited  with  unusual 
interest. 

Death  of  General  Baeyer.— Geodesy  has  lost  its 
most  illustrious  representative  in  the  death,  at  the 
advanced  age  of  91,  of  Dr.  J.  J.  Baeyer,  founder 
of  the  European  Gradmessung,  president  of  its 
central  bureau  and  of  the  Royal  Prussian  geodetic 
institute.  He  died  on  the  night  of  September 
10-11. 

NOTES  AND  NEWS. 
AccoRDiNO  to  the  report  of  Superintendent 
Wear,  of  the  Yellowstone  national  park,  the 
maintenance  of  a  strict  watch  day  and  night  has 
resulted  in  breaking  up,  in  a  measure,  the  whole- 
sale slaughter  of  game  ;  and  the  park  is  now  full 
of  game  of  all  kinds,  including  about  two  hundred 
head  of  bison,  large  numbers  of  elk,  and  several 


herds  of  antelope.  By  the  new  roads,  aocen 
the  objects  of  interest  is  facilitated.  It  is  recoi 
mended  that  the  force  of  assistants  be  increas 
from  ten  to  fifteen,  as  the  present  force  is  i 
large  enough  to  prevent  the  commission  of  acts 
vandalism.  The  travel  in  the  park  thissamn 
has  been  much  greater  than  ever  before. 

—  President  Porter  has  sent  to  the  corporati 
his  resignation  of  the  presidency  of  Yale  collei 
the  resignation  to  take  effect  at  Commenceme 
next  June.  He  will,  however,  retain  his  pc«iti 
as  Clark  professor  of  moral  philosophy. 

—  King  Leopold  of  Belgium,  it  is  reported,  1 
already  found  the  Kongo  Free  State  a  more  i 
pensive  enterprise  than  he  can  carry  on  unaid 
His  recent  visit  to  Wiesbaden  was  made,  it  is  sa 
for  the  purpose  of  inducing  some  one  of  the  G 
man  princes  to  assume  the  sovereignty  of 
Kongo  country  in  his  stead. 

—  R.  T.  Stupart,  the  Hudson  Bay  obsen 
who  abandoned  his  station  at  Stupart  Bay  the  i 
before  the  steamer  Alert  reached  there,  arrived 
Halifax  on  Saturday,  Oct.  31,  on  the  stewi 
Miranda  from  St.  John's,  Newfoundland.  11 
voyage  of  twelve  days  in  an  open  boat  to  F 
Chimo  was  exceedingly  perilous. 

—  Supplementing  the  reg^ular  course  of  instr 
tion  at  Sibley  college,  Cornell,  a  series  of  lectu 
on  mechanical  engineering  will  be  delivered  fr 
time  to  time  by  members  of  a  body  of  non-resid 
lecturers  who  Iiave  been  chosen  from  among 
most  distinguished  men  of  tlie  profession.  Th 
gentlemen  choose  their  own  subjects,  and  time 
lecture,  and  their  own  method  of  presentation 
the  subject  selected.  The  director  of  thecdl 
announces  that  the  following  named  gentlen 
are  engaged  to  lecture  during  the  year  1885-i 
Dr.  E.  D.  Leavitt,  jun..  Dr.  R.  W.  Raymond, 
C.  E.  Emory,  Mr.  Charles  T.  Porter,  Mr.  J.  M.  All 
Mr.  J.  C.  Hoadley. 

—  A  petition  to  congress  for  a  deed  to  S 
Miguel  mountain  —  an  excellent  sitiution  for 
observatory,  near  San  Diego  —  has  been  ciicula 
by  the  San  Diego  society  of  natural  history. 

—  The  San  Diego  society  of  natural  historr  1 
taken  steps  for  the  protection  of  the  nearly  eiti 
Punis  Torreyana  of  San  Diego  county. 

—  The  '  Lungen  gymnastik '  of  Th.  Hupeit 
really  a  handbook  on  the  care  and  developm' 
of  the  lungs,  and  the  attendant  and  reflex  adv: 
tages  of  such  care.  Though  he  says  it  is  for 
physician,  yet  its  style  and  method  are  such  tin 
may  be  most  successfully  used  by  the  iaity.  1 
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tructure  and  nsee  of  the  organs  are  jnat  enough 
Iwelt  upon  lo  make  the  subject  clear.      Besides 

iie  common  ideas  of  the  injuiies  of  impure  air, 
lie  tells  of  the  evils  of  carpets,  drafiery,  curtains, 

nd  upholstery  as  introducing  bad  air  into  our 
living  apartments.  He  comes  down  heavilv  on 
pihe  fear  of  slight  draughts  of  air.     If  any  adverse 

riticism  is  to  be  made,  it  is  that  the  author  does 
Bot  make  enough  of  the  impure  exhalations  of  the 

tings  and  skin  as  injuring  the  air.  laying  the  !<in 
Of  air-poisoning  too  much  at  the  door  of  carbonic 

cid.  And  the  pierils  of  carbonic  oxide,  as  found 
the  products  of  combustion  of  water  gas.  are 
lot  dwelt  upon. 

—  One  of  the  beet  compends  on  its  subject  that 
I  yet  apjHrrared  is  Edinger's  ten  lectures  '  Uelier 
en  b!«u   <ltT  nervosen  centralorgane,'  just  pub- 
ilied  at  Leijizig.     The  subject  is  beset  with  very 
oy  dilliculties,  and  there  are  many  controverted 
oints  at  every  step,  and  many  degrees  of  certainty 
ftbout  wluit  is  generally  acceple<l.     The  auUior  is, 
aoreover,  an  original  investigator,  liable  to  give 
1  great  prominence  to  his  own  work.     Despite 
I  thi»e  dilliculties,  however,  we  have  here  without 
loubt  the  most  lucid  and  the  most  judicious  pre- 
station of  the  subject  of  the  liner  nitemal  iinato- 
ny  of  the  ner\-ous  system  yet  made  in  so  small 
Tlie  work  contains  180  illustrations,  many 
them  original,  whicli  add  greatly  to  its  value. 
7e  have  longn(?eded  a  concise  presentation  of  this 
bject,  which  slioidd  include,  as  none  of  the  larger 
ad  well  knowTQ  manuals  do,  the  results  of  recent 
ivestigations,   esi)etially   those   of   Meynert  and 
L'lisig.  to  which  fuU  justice  is  here  done.     It  is 
re  to  iirovo  of  peculiar  value  to  teachers.      If 
Isnother  lecture  could  be  added  on  the  embrj-ology 
lof  the  normal  brain,  the  value  of  the  book  would 
llw  increased. 

E.  Wasmandorff  has  published  (Virchow's 
laud  Ilulbtendorfs  Sanuulung  wissenschaftlicher 
I  •vortrilge,  ser.  xx.)  an  exliaustive  study  of  tlie 
various  forms,  in  which  sorrow  for  the  loss  of 
[  friends  has  manifested  itself  among  all  popples, 
]  ancient  luid  mo<loni,  civilize<l  and  savage.  Forti- 
Irfied  by  a  wealth  of  rc-ferences  to  original  sources 
jof  information,  it  coastitutes  a  vidnable  contribu- 
•  tion  to  anthroi)ologictU  science.  It  is  impossible, 
I'Within  our  limited  sjiace,  to  give  more  than  a  single 
|exani|)le  of  the  authors  interesting  generalizations. 
ITlie  ordiiuiry  colors  of  mourning  ganuenta  are 
[black  iuid  white.  As  is  the  Euro|>c6n  custom,  black 
I  jirevttih«d  among  the  ancient  Egyptians,  Hebrews. 
GnH^ks,  and  Romans,  and  the  native  races  of  this 
continent.  White  is  the  color  among  the  inliabi- 
unts  of  Cliinn,  Japan,  Oceanica  and  large  iwr- 
of   Asia;  so  also  in  parts   of  Greece  and 


anciently  in  Germany.  Blue  a  the  color  in  Arabia, 
and  among  the  Turks  and  Egyptians,  and  in 
Catholic  upiK'r  Germany  it  is  prescribed  by  the 
church.  Yellow  was  used  by  the  ancient  Celts 
and  in  some  of  the  kingdoms  of  Airia. 

—  Several  inijiiiries  having  lieen  made  of  us 
relative  to  our  statement  on  page  851,  that  an 
'actual  competitive  examination'  was  required 
for  admission  into  the  Royal  society  of  London, 
we  print  from  Nature  the  following  extract  from 
Professor  Cbrystal's  address  before  the  British 
association,  which  seems  to  warrant  what  was 
said  :  "  I  think  our  great  scientific  societies  —  the 
Royal  societies  of  London  and  EMinburgh,  and  the 
Royal  Irish  academy  —  might  do  more  than  they 
do  at  present  to  prevent  this  languishing  of  local 
science,  which  is  so  prejudicial  to  the  growth  of  a 
BcientiDc  public.  Besides  their  all-iiiipnrt^tnl  pul>- 
lisblng  function,  these  bodies  have  for  a  consider- 
able time  back  been  constituted  into  a  sjiecies 
of  examining  and  degree-conferring  bodies  for 
grown-up  men,  that  is  to  say,  their  membership 
has  lieen  conferred  uixin  a  principle  of  ciTlnsion. 
Instead  of  any  one  lieing  admitted  who  is  willing 
to  do  his  best,  by  paying  his  subscription  or  other- 
wise, to  advance  science,  every  one  is  exclmted 
who  does  not  come  up  to  the  standard  of  a  certain 
examining  body.  So  far  is  thi:*  carrie<l  in  the 
case  of  the  Iloyal  society  of  London,  that  there  is 
an  actual  comfietitive  examination,  on  the  result 
of  which  a  certain  number  of  successful  caudi- 
dal«H  are  annually  chosen." 


LETTERS  TO  THE  EDITOR. 

•,*  Corrtapondmlg  nrt  reqvrMted  lo  bf  at  brief  ar  pnMihU.     The 
vrit€r'9  name  it  in  att  cast*  rruu^tcd  ap  jToo/vf  ffcvOJalth, 

The  care  of  pamphlets. 

In  reipnnseto  the  demand  which  Mr.  Qoode  makes 
in  Seirnrr  of  Oct.  16,  for  demcriptions  of  methods  of 
caring  for  pamphlets,  I  di'scribp  my  own  method. 

Each  pamphlet  is  perforated  at  the  back  » ith  holes 
to  admit  a  cord.  This  is  most  oonveuiently  done 
with  a  cutting  punch,  which  makes  a  round  and 
smooth  hole,  but  it  can  be  dune  with  an  awl.  Cords 
are  then  pas»e<l  through  these  hole8,  atid  any  num- 
ber of  pamphlets  may  be  bound  togellier.  Whenever 
it  ia  desired  to  insert  a  new  pamphlet,  or  to  re- 
arrange the  old,  the  cords  can  be  withdrawn  and 
re-inserted.  To  facilitate  re-arraii);emeut,  all  boles 
are  made  at  exactly  the  same  height  above  the  lower 
end  of  the  pamphlet.  If,  then,  all  the  pamphlet*  on 
the  fauna  of  a  country,  for  mstanco,  have  been 
bound  toKetber  temporarily,  and  it  is  desired  to  re- 
arrange them  by  zofllogical  groups  with  the  groups 
nf  other  faunas,  no  difficulty  in  regard  to  the  binding 
arises  from  the  interchange.  These  holes  are  made, 
for  octavos,  at  3..5,  7.5,  10,  and  21  cm.  from  the 
lower  edge  of  the  pamphlet ;  for  duodecimos,  at  2.5, 
7.5,  11,  and  16  cm.;  for  quartos,  at  2.'',  7.5,21,  and 
26  cm.,  etc.:  so  that  pamphlets  of  any  two  or  more 
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sizes  can  be  bound  tngethrr.  Detailed  reason*  for 
this  choice  of  distances  may  be  found  in  my  article 
entitled  '  Standard  covers  for  temporary  binding,' 
in  the  Library  journal,  Jan  ,  188!{,  viii.  6,  T. 

Covers  for  theFe  pamphlets  are  punched  with  holes 
in  the  hinge  or  flap  at  the  same  distances,  so  that  all 
covers  fit  all  pamphlets.  One  or  one  hundred  pam- 
phlets can  be  inserted  in  a  cover.  The  backs  are 
made  of  heavy  raanila,  as  wide  as  the  tbicknees  of 
the  book,  with  a  margin  folded  over  to  be  punched 
with  boles,  so  that  the  back  is  laced  between  the 
pamphlets  and  the  cover.  By  lacing  the  barks  to  the 
covers  Hrvt,  with  threat!  or  otherwise,  and  then  in- 
serting the  pamphlets  on  a  separate  cord,  the  covers 
do  not  fall  away  when  the  binding  cords  are  with- 
drawn. Of  course,  if  desired,  the  backs  can  be 
glued  to  the  covers. 

One  objection  to  Mr.  Ooode's  method  of  having 
stubs  permanently  bound  in  the  covers  is,  that  no 
such  re  arrangement  can  be  made  as  may  be  desired. 
The  backs  are  also  of  definite  width,  and  cannot  be 
enlarged  as  may  be  required  for  convenience.     A 

f>amphlet  cover  made  as  I  recommend,  if  not  tightly 
aced,  will  admit  of  laying  in  50  per  cent  more  pam- 
phlets than  are  tied  in,  before  it  is  necessary  to  re- 
bind. 

If  for  any  reason  it  is  desired  not  to  mutilate  a 
pamphlet  by  making  holes  in  it,  it  can  be  glued  to  a 
stub,  or  placed  in  an  envelope  glued  to  a  stub,  and  the 
stub  can  be  perforated. 

Manila  sheets  can  be  prepared  by  the  thousand, 
perforated  with  the  standard  holes,  and  newspaper 
scraps,  etc.,  mounted  upon  them  as  desired,  and 
these  bound  with  the  pamphlets.  By  pasting  only 
on  the  recto,  and  marking  the  guide  words  or  sym- 
bols on  upper  left-hand  corner  of  verso,  these  words 
or  symbols  can  be  readily  caught  by  the  eye  as  the 
leaves  are  turned.  When  scraps  occupy  more  than 
one  sheet,  the  several  sheets  can  he  glued  or  tied 
together,  so  that  they  may  afterward  be  handled  as 
units.  It  will  be  found  better  in  the  end  to  put  but 
one  scrap  on  a  sheet,  so  that  the  sheets  may  index 
themselves  in  the  arrangement. 

Next  as  to  the  arrangement  and  classification.  The 
Dewey  decimal  classification  and  relative  index  is 
pronounced  by  many  of  the  foremost  librarians  to  be 
the  greatest  invention  of  the  century  in  library 
economy.  Its  applicability  ranges  from  that  of  assist- 
ing the  school-boy  to  keep  his  notes  to  that  of  the 
president  of  the  Boyal  astronomical  society  in 
classifying  his  library.  Its  simplicity  is  that  of  the 
Boman  alphabet  and  the  Arabic  numerals  ;  its  com- 
prehensiveness ia  that  of  assigning  a  subject  number, 
for  instance,  to  the  'spherical  excess  in  the  com- 
putation of  a  triangulation  in  geodetic  work,'  viz., 
52,641  :  or  separately  indicating  '  songs  for  male 
voices'  (78,487),  and  'songs  for  female  voices' 
(78,488).  Its  index,  in  the  new  edition  just  issued, 
contains  nearly  9,000  topics,  and  three  tables  allow 
these  topics  to  be  developed  fully  one  hundred  fold 
without  loss  of  simplicity.  One  reference  usually 
suffices  to  find  the  subject  number  of  a  topic,  and  by 
it  a  set  of  ten  manuscript  notes  could  be  marked  so 
that  they  need  not  be  marked  over  to  locate  them  in 
a  library  of  ten  thousand  volumes,  for  the  symbols 
would  indicate  not  only  what  they  were  about,  but 
where  they  were. 

The  use  of  this  system  can  be  seen  in  my  own 
library  and  manuscripts,  or  in  the  catalogue  I  am 
making  of  the  books  and  pamphlets  in  the  entomo- 


k>gic«l  division  of  the  TT.  S.  depu-tment  of  fM 
tare.  A  description  of  the  syBtem  ia  given  in  eb^ 
xxviii.  (pp.  62&-048)  of  the  apecial  report  on  libniis 
published  by  the  U.  S.  bureau  of  educatioD  in  1!!X 
I  pay  about  one  cent  each  for  my  pamphlet  eana, 
octavo  or  quarto.  They  are  serviceable,  but  ■* 
elegant,  but  they  hardly  show  on  tbe  slielvaB. 

B.  PicxxAaMiB. 


Star  catalognes. 

Would  you  pleaae  tell  me  where  I  coaid  obtui 
catalogue  of  the  stars,  and  what  would  be  the  ck^ 
est  price  I  would  have  to  pay  t  H.  C  I 

[If  our  correspondent  would  state  a  little  mi 
definitely  the  use  for  which  the  catalogue  is  deanl 
we  should  he  glad  to  give  the  necessary  infomiiM 
A  great  number  of  star  cataIog;ue8  are  puhlishnL » 
two  just  alike.  The  star  list  of  the  Ainrrifa*  tfltitf 
eris  (to  lie  obtained  from  the  office  of  the  AKtrku 
rphemerig.  Washington,  price  $1)  would  foitf 
answer  his  purpose;  while,  for  identifying  tbcco- 
■tellatioDs,  etc.,  Heis's  AtUxs  eoeiestui  nocw  raH 
probably  be  found  most  useful ;  and  Webb's  '  CeMd 
objects,'  giving  a  valuable  list  of  colored  stars,  netalt. 
clusters,  etc. ,  should  be  owrned  by  every  one  tfal 
possesses  an  astronomical  telescope.  — Ed.] 


Calendar  reform. 

I  notice  in  the  supplement  to  No.  140  an  oitides 
reform  in  our  calendar,  by  Mr.  Paul.  He  refen  to 
two  changes  in  our  method  of  reckoning  time  jn- 
posed  by  M.  Jules  Bonjean,  one  afife'-ting  ue  nunlUi 
calendar,  the  other  the  weekly. 

Changes  in  the  monthly  calendar  in  past  time  bin 
by  no  means  been  infrequent,  but  of  such  a  afOr 
cious  character  as  to  result  in  great  irregnhiiii* 
and  an  inconvenient  arrangement.  This  is  a  br 
subject  for  reform  by  way  of  simplification.  Mi 
change  or  break  in  the  weekly  cycle,  for  the  nktd 
beginning  every  year  with  the  same  nominal  in 
of  the  week,  is  quite  another  affair.  Here  we  alNiii 
touch  upon  questions  of  religious  belief,  whieb  M* 
not  be  discucsed  in  the  columns  of  Scifnee. 

Bat  the  monthly  calendar,  being  of  human  den 
ing,  is  open  to  improvement.  In  regard  to  this,lL 
Bonjean's  proposal  and  my  own,  in  No.  108  (Feb  JTl 
agree  in  placing  the  intercalary  day  at  the  endnf  (be 
year,  and  in  making  the  months  to  consist  alteinattK 
of  80  and  81  days.  But  he  would  begin  tbe  year  Ik 
giving  January  80  days  and  February  31,  and  tk* 
proceed.  This  method  would  require  a  change  in  ik 
number  of  days  in  8  months  out  of  the  13  in  ordiMiT 
years.  But  by  beginning  the  first  half  of  theyrir 
with  a  month  of  81  days,  and  the  second  half  ailk 
one  of  30  days,  as  in  our  present  calendar,  onhi 
months  would  be  changed  in  an  ordinary  yeit. 
including  December ;  and  in  leap  year  only  FebnnP 
and  July.  Thus  convenience  and  symmetry  wobU 
be  secured  with  the  least  possible  change. 

E^DWABD  P.  G«iT- 

The  swindling^  geologist. 
A  thief  representing  himself  as  Leo  LesqoeTHI^ 
jun..  and  also  as  one  Strong,  son  of  the  g^eologistiAi 
was  drowned  in  this  state  some  years  since,  has  bw 
doing  this  part  of  the  country  of  late,  m»n.ig  «i( 
with  geological  reports,  instruments,  and  speciMB 
He  has  been  apprehended,  and  is  now  in  tbe  jdri 
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nkhom,  Walworth  ccnnty.  Wis.  His  term  will  ex- 
pire January  'J.S,  or  within  a  day  or  two  of  that  time. 
le  is  the  same  man  who  hav  carried  on  extensive 
iwindlinK  operations  of  a  similar  nature  in  the  rast. 

Would  it  not  be  well  to  have  him  'sent  up'  as 
nany  times  as  possible  (  I  send  you  this  information, 
kopiuK  that  it  may  seem  wive  to  you  to  make  his 
vbereabouts  know  n  thnmtih  your  widely-circulated 
olumns,  and  to  encourage  all  interested  to  make  it 
warm  as  possible  for  this  imp<'stor.  He  very 
probably  assumes  other  names  than  those  I  have 
[iren. 

He    i*   rather  short,   of  IJKbt  complexion,  baa   a 

bynical   expression,    wears   rye-elasses,    talks    with 

he    frreatest    freinlom    of    ireoloitists,     flndiiiK    few 

rorthy  of   recnpnilion    or    favor.       He    looks    to  be 

liirty  years,  but  represented   himself  here  as  forty- 

liz.     He  told  in  many  places  about  here,  but  did  not 

•y  it  here,  that  he  was  distributini;  specimens  from 

kbe  Smithtiiinian  institution.     He  imposed  upon  many 

that  way.     He  is  conversant  with   geohigy   and 

ologicftl  work ,  and  is  certainly  well  posted  on  (osail 

plants. 

Prof.   N.  H.  Winchell.  Minneapolis;  Prof.   W.   F. 
Bundy.  Whitewater,  Wis.  ;   Smith  D.  Atkins,  Free- 
Ill. —  are  men  who  know  hia  operations  here- 
out. R.  D.  Sausburv. 
Beloll.  Wis  ,  Not  V. 


Recent  Proceedings  of  Societies. 

Academy  of  natvral  scirnct',  Philadelphia. 

Oct.  2T.  —  Mr.  John  A.  Byder  made  some  remark* 
on  •  new  tb«H>ry  of  the  development  of  limbs  and 
(heir  muscles,  which  he  had  elaborated  in  the  course 
Dt  bis  f  mbryologicat  studies.     These  have  led  him  to 
conclusions  verv  similar  to  those  defended  by  Prof. 
\A.   Dnhra  and  Dr.   Paul   Meyer,  of  Naples,  thonirh 
Jr.    Ryder's  results  have  been   reached   quite  inde- 
endently  of  the  European  investigators.     The  new 
iews  assume  that  great  modifications  of   develop- 
nent  have  been  induced  by  the  presence  of  yolk  and 
intra-maternal    changes.     Somewhat    modifying 
iTJaeckel's  views  as  to  the  gastnila  mouth,  the  latter 
is  su|>i>o8ed  to  have    become  jfrently    e!on)f«ted    an- 
ero-ptisteriorly.      The   musculBr  jegmcnts   or   myo- 
Itomes  are  supposed  to  have  been  developed  from  the 
ledge  of  such  a  primitive  rooutb  either  directly  or 
■  iodirectly,  thus  giving  rise  t<>   metaraeric  segments 
Bclosed  by  Uio  larval  skin   or  epibUst.     The  mus- 
cular segments  then  push  out  processes  into  pockets 
'  folds  of  the  latter  to  prcnluce  the  varii)U8  ty]>e8  of 
■limbs,     A  targe  amouut  of  detail  was  used  in  illua- 
Itration  and  expansion  of  these  views,  in  the  course 
at  which  it  va.i  shown  that  the  methods  of  compara- 
tive anat'imy  alone  were  no  longer  capable  of  dealing 
vitb    many   of    the    more   im|>ortant   morphological 
Iproblems  withotit  help   from   the  science  of  embry- 

ology. Dr.  H.  C.  Wood  gave  the  results  of  oxperi- 

Inients  on  the  effect  of  injerliug  gastric  juice  into  the 
]  bl'X>d  of  nTiimnU.      A  plan  having  been  devised  for 
imlicating  graphically  the  changes  in  temperature,  it 
[was  found  that  an  active   fever   was   quickly   pro- 
duced.     It  was  observed  that  the  heat  of  the  boily 
IwM  inverse  to  the  amount  of  heat  given  off,  thus 
[indicating  that  fever  is  a  complex  pnx-ess,  depending 
t>n  the  relations  of  heat  production  and  heat  dissipa- 
{•ion.     The  action  of  the  pepsin  in  such  case*  is  not 


clear,  but  it  probably  influences  the  nerve  centres. 

Mr.  Lewis  Woolman  called  attention  to  a  very  sym- 
metrical bowlder  from  the  nt-igbborhood  of  Thirty- 
first  street  and  Haverford  avenue,  which  was  quite 
angular,  although  associated  with  rounded  pebbles, 
and  which  contained  on  one  side  impressions  of 
fossils.  These  were  identified  by  Prof.  Heilprin  as 
Orthis  and  Atrypa  spinosa.  They  were  the  first 
Devonian  fossils  to  which  his  attention  bad  been 
drawn  in  this  connection. Instantaneous  micro- 
scopic photographs,  by  Mr.  D.  S.  Holman,  of  Amoe- 
bic, were  exhibited.  The  views  show,  for  the  first 
time,  the  remarkable  changes  of  form  occurring  in 
these  organisms  in  the  space  of  a  few  seconds. 


Natvral  science  ansodation,  Staten  hland. 

Oct.  10.  —  Mr.  Hollick  showed  plants  of  the  par- 
tridge berry  (Mitchella  repens,  L.)  bearing  peculiar 
leafy  berries,  and  mode  the  following  remarks  upon 
the  same  :  "Last  autunm  I  mentioned  finding  some 
of  these  berries  at  Tottenville,  with  green  leaves  ap- 
parently growing  out  of  the  top  or  sides.  On  first 
sight  these  leaves  appear  like  developments  of  the 
calyx  lobes,  but  on  a  close  insjiection  it  is  seen  that 
the  green  leaves  are  growing  from  expanded  petioles, 
which  have  tightly  claspe<l  the  berries  to  a  greater 
or  less  extent,  and  assumed  their  red  color.  The  line 
between  the  berry  and  its  enclosing  envelope  is  not 
always  distinct ;  out  during  the  winter  specimens 
which  had  been  frozen  were  examined,  and  in  them 
the  line  could  be  traced  far  more  distinctly,  owing  to 
the  berry  being  somewhat  shrunken.  These  berries 
were  kept  in  water  for  some  time,  and,  although 
they  and  the  stem  leaves  retained  their  colors  per- 
fectly, yet  the  adventitious  leaves  soon  tnmed  yellow 
and  withered  away.  During  the  past  summer  and 
preaent  autumn  the  locality  was  again  searched  for 
fresh  specimens,  and  a  number  were  discovered.  In 
the  newly- developed  berries,  as  might  be  expected, 
the  clasping  petioles  had  not  yet  assumed  the  pure 
red  color,  many  being  of  a  duller  red,  and  some  dis 
tinctly  streaked  with  green.  After  having  been 
kept  in  water  for  a  few  days,  however,  the  red  be- 

cameuniform  throughout." Mr.  Congdon exhibited 

a  spider  covered  with  a  fungoid  growth,  a  species  of 
the  genus  Achlya.  and  gave  an  account  of  its  life  his- 
tory. This  fungus  is  frequently  found  on  insects 
which  have  fallen  into  the  water,  as  in  the  case  of 
this  spider.  It  begins  as  a  microscopic  germ.  A 
small  thread  next  grows  out  from  one  side,  bifurcat- 
ing as  it  extends,  until  by  repeated  subdivisions  it 
hax  formed  a  complete  network  of  delicate  threads 
It  reproduces  itself  asexually  by  means  of  the  pro- 
toplasm in  these  threacU,  which  breaks  up  into  little 
balls,  and  when  ripe  is  expelled  into  the  water.  They 
swim  about  for  some  time  by  means  of  ciliic  placed 
at  either  end,  which  filially  settle  down  on  the  Ixidy 
of  the  nidus,  and  in  a  short  time  have  grown  into  a 

plant  like  the  parent. Mr.  W.  T.  Davis  cxhibitetl  u 

defiirmed  specimen  of  Da naisArcbippus,  the  monarch 
butterfly.  On  the  (ilb  of  August  a  full  grown  cater- 
pillar was  collected,  and,  after  having  transformed 
to  a  chrysalis,  was  removed  from  its  (xiint  of  suspen- 
sion and  a  pin  passed  through  it.  This  chrysalis 
was  intended  for  a  cabinet  specimen,  but  it  was  noted 
as  time  went  on  that  it  gradually  changed  color, 
assuming  the  tints  peculiar  to  the  chrysalis  before 
the  butterfly  emerges.  On  the  '3lBt  of  August  the 
butterfly  hatched  out,   having  developed  about  the 
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pin.  TliU  pin  pames  through  the  body  at  or  near  the 
seoonri  abdominal  teginent,  being  very  cloee  to  the 
ventral  surface. 


Uierotcopicnl  tor.iety,  Nexo  York. 

Orl  a.  — O.  F.  Kunz  stated  {Jewellerx'  Krcufar)  that 
a  ner'Idnre  was  bein^  made  liy  Mi<»«rB.  Tiffany  &  Co. 
of  i««trified  <>yei',  and  that  three  wnrkmeo  who  were 
engaged  on  tu«  neclclace  bad  be<?n  made  Huddeiily  ill, 
ami  refnscd  to  resume  work  on  such  dauKeroiig 
material.  The  so-called  mummies'  eyes  are  well 
known,  and  are,  without  question,  the  crystalline 
lensi-B  of  the  eyes  of  a  species  of  cattle6.ib  (ruuid). 
Some  of  the  lensex  from  the  eyes  of  these  cuttieHsh 
measure  only  -'imm.,  but  the  majority  of  them  are 
13mm.  in  diameter,  and  some  nn  much  as  IHmm. 
Thi-  color,  really  only  the  result  of  oxe,  i<  a  dark 
amber  yellow,  or  golden  bronze,  externally  on  the 
convex  side.  In  all  eases  they  arc  nearly  opaque, 
and  have  the  appearance  of  au  onion  !.kin  or  any 
other  sack  like  concretion.  On  the  Hat  hide,  how- 
ever, the  color  is  much  lighter,  and  a  little  play  of 
light  is  noticeable.  The  surface  is  rough,  as  if  «ii 
exudation  had  hardened  on  it.  The  structure  of  the 
lensi'B  is  like  that  of  a  pf?rl,—  an  aggregation  of  suc- 
cessive enveloping  layers,  w  bich  are  marked  on  the 
surface  by  sets  of  concentric  rings.  It  Lt  aUu  plain, 
from  these  rings,  that  the  lenses  are  sections,  consti- 
tuting only  about  one  half  of  the  origmal  lenses  of 
the  (isli,  the  intention  undoubtedly  being  to  pro<luce 
addili'Mial  luminous  effect  by  tins  series  of  bemtspberi- 
cal  reflectors.  The  crystalline  lens  of  a  human  eye 
wouM  not  be  so  large  as  even  the  medium-sized 
len.'<  exhibit«d.  and  is  so  exceedingly  delicate  that  it 
can  only  lie  preserved  at  all  by  the  greatest  core.  In 
mauy  ftsh's,  and  especially  the  cuttlefish  (squid),  the 
lens  of  the  eye  contains  so  much  solid  matter  that  it 
will  dry  up  in  a  short  time,  and  with  very  little  con- 
traction, into  a  hard,  transparent  mass,  which  would 
probably  bo  durable.  On  the  contrary.  Prof.  Rai- 
mondi,  the  etbuologist  of  Peru,  believes  these  eyes  to 
be  human,  and  Dr.  Tschudi  of  Vienna  is  said  to 
support  him  in  this  theory.  The  region  where  these 
mummy  eyes  ore  found  is  rainless,  and  the  mummies 
were  dried  in  a  sitting  posture  on  the  salty  sand  or 
the  nitre  beds,  often  thousamls  of  them  at  one  place. 
This  being  the  case,  they  must  have  been  exposed  to 
the  public  gaze,  and  the  embalmers  would  naturally 
wish  to  make  the  appearance  of  the  dead  aa  attractive 
as  possible.  Hence  it  is  probable  that  the  cuttleGsh 
eyes,  which  were  inserted  into  the  empty  socket*, 
were  cut  into  two  nearly  equal  parts,  in  order  to 
obtain  grooter  lustre,  and  give  a  natural  brightness 
to  the  eyes  of  their  dead.  The  three  workmen  who 
were  engaged  in  polishing  these  eyes  were  all  affected 
soon  after  working  on  them.  The  sawing  and  polish- 
ing were  done  at  different  times,  and  in  each  case 
the  same  result  followed,  so  that  the  workmen  are 
confident  that  their  illness  was  caused  by  the  in- 
halation of  dust  during  the  sawing.  The  youngest, 
a  txjy  of  sixteen,  was  taken  sick  after  working  onlv 
a  few  hours.  Bis  illness  consisted  of  headache,  bil- 
iousness, and  vomiting,  and  lasted  for  one  day.  An- 
other workman,  a  strong,  hearty  Frenchman,  about 
forty  five  years  of  age.  and  weighing  nearly  200 
iwuiids,  reported  that  he  was  taken  sick  with  nausea, 
sick  headache  and  vomiting,  and  noticed  ib  disagree- 
able metallic  taste  in  his  mouth  during  big  entire 
illnen,  which  lasted  four  days.     The  other,  a  Oer- 


ii  1  ir>'.  about  forty  years  of  iin«, 

r  working  at  the  eyes  w^ith  ai 
)iiiii|fu'!^  uvur  his  entire  liody,  and  Mbei 
affected  parts  were  mbbed,  a   Mwelling 
arose.     This  rash  was  perceptible    for  oi 
From  the  fact  that  these  three  cases  OOO 
workshi^,  and  stxm  after  work  was  oH 
the  eyes,  the  men  very  naturally  reaaoi 
eyes  were  the  cause  of  their  sickiiwra,  al 
a  desire  not  to  resume  work   on      ' 
ti>  inquiry.  Professor  Baird  writ' 
that   i^ioisonons  qualitiei.  were    ii. .....-..> 

If  they  are  really  [loi&iinous,  it  surel; 
from  any  preparation  use<l  to  preserve 
preservative  was  necessary,  as  would  hi 
case  if  they  were  human  eyes.  It  has  be 
however,  that,  in  this  case,  eerlaio  allca 
generate<l  by  the  decomposition  of  the 
stituents  of  the  eyes.  The  Unit«il  Si 
chemists  are  exan)iuing  the  lenses,  to 
kaloids,  if  any,  are  present.  As  oma 
eyes  are  truly  beautiful  when  the  exud 
cut  surface  has  been  removed,  tuid  tb> 
polished.  They  vary  in  color  from  a  li( 
amber  tint  to  a  dark  yellow,  yellowish  bi 
amber  brown,  similar  to  that  from  Cat 
In  some  cases  the  colors  are  found  ii 
bands,  as  in  the  Mexican  fire  opals  from 
AlthoDgh  the  reflections  lack  the  play  of 
in  the  opal,  the  tints  are  warmer  and  m 
Tlio  lustre  on  the  uncut  rounded  aide 
With  a  proper  gold  mounting  these  eye 
a  very  beautiful  eBect  in  ieweliT-,  altho< 
woulfl  be  likely  to  injure  tue  polish. 


C&lendar  of  Societies. 


i 


Biological  locifty,  IVatUi 

Oct.  31.—  Col.  Marshall  McDon 
necessity  for  the  maintenance  of  the 
Wm.  H.  Dall,  Decp-^ca  mollusks  an- 
tralcd  in  their  development  ;  Mr.  Kichii 
Remarks  on  the  Wood's  Holl  station  of  I 
commission  ;  Mr.  Romyn  Hitclicuck,  t 
snow,  with  exhibition  of  specimens. 

Enginten'  <M,  Philade^kii 

Oct.  17.  —  Mr.  P.  F.  Brendlinger,  A  no' 
cement  testing  machine  ;  Mr.  John  T 
■  Coventry  '  locomotive  boiler  ;  Mr.  Walt 
Appliances  for  landing  mine  car*  at  the 
Mr.  A.  Marichal.  An  instrument  for  al  or 
arcs,  of  any  radii  from  a  few  inches  to 
for  determining  the  radii  of  arcs  already  • 

Academy  0/  natural  teitncts,  Phita 

Oct  27.  —  Carl  H,  Eigenmaj ,  A  re 
American  gastero-.ticda;  ;  Carl  H.  E' 
Morion  W.  Fordice,  A  catalogue  of  the  f 
Blossom  Creek,  Monrw  co.,  Indiana:  U. 
and  Morion  W.  p'ordice.  List  of  liUif 
Harvey  and  Cowlcv  counties.  Kan>Ai  ; 
man  and  Scth  E.  Metk.  .N  rr»-ision  of 
species  of  the  genus  (jcrres;  Seth  E.  Mcc 
Newland,  A  review  of  the  AmEfican  sf 
genus  Scorpaena. 
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PROORESS  IN  POLITICAL 

ECONOMY. 
been  evident  to  close  obeervtra  of 
;bt  and  discussion  that  the  so-called 
f  political  economy  is  in  a  state  of  tran- 

^0^  authorities  have  Iwgun  to  lose 
general  regard  and  tateem.  Ricardo, 
Mill  no  longer  hold  the  pre-eminent 
►nee  accorded  to  them.  Until  within  a 
B  of  Mill's  death,  the  statement  might 
n  truthfully  made  that  neai-ly  every 
i  thinker  in  the  field  of  economics  in 
Prance,  and  CJermany,  was  an  adherent 
■called  orthodox  school  of  political  econ- 

E>mics  was  regarded  as  one  of  the  most 
severe  of  sciences,  and  ns  iiaving 
iBt  advanced  stage  of  its  development. 
notion  began  in  Germany  early  in  the 
^he  rise  of  the  historical  schciol,  and 
U^  rapidly  that  Cierman  thought  was 
petely  emanci]mted  from  the  domination 
1  authority  in  thid  field.  The  movement 
er  in  Ekigland  ;  but  it  had  nuule  such 
lefore  Mill's  death,  that  even  Mill  himself 
n  to  be  influence<l  by  it,  and  was  con- 
at  many  of  his  views  were  untenable. 
f  confessed  his  conviction  that  one  of  his 
ktal  doctrines,  that  of  the  wage-fund 
M  false,  and  adopted  a  very  different 
n  its  pla,ce. 

ly  and  general  was  the  defection  in  the 
|he  orthodox,  and  so  vigorous  were  the 
^Be  stronghold  of  the  faithful,  that  the 
Bn  lost  aU  confidence  in  the  scientific 
of  political  economy.  This  was  strik- 
lifested,  a  few  years  ago,  when  a  move- 
I  started  in  the  British  association  for 
icement  of  science,  to  abolish  the  eco- 
ction  of  that  body  on  tlie  ground  that 
such  thing  as  a  sctience  of  political 
bi»  movement  was  met,  on  that  oc- 
be  memorable  address  of  Profeaaor 
3ch  revealed,  for  tlie  first  time,  how 
y  the  later  thinkers  had  broken  witli  the 
.  The  growing  infiiience  of  the  writings 
nen  as  Cliile  Leslie  sliows  how  ri]x»  the 
or  a  new  stiirt  in  this  field,  while  the 
iiljcation  of  the  work  of  the  lamented 
licatee  tlie  existence  of  a  school  of 


thinkers  in  the  very  centre  of  Oxford  and  Cam- 
bridge, who  are  in  hearty  sympathy  with  the  new 
movement. 

The  same  tendency  to  break  away  from  the 
old  moorings  is  plainly  seen  among  the  younger 
men  in  this  country.  It  is  to  be  clearly  discerned 
in  the  tone  of  newspaper  writing  done  by  those 
who  have  oome  under  the  iniluence  of  tliis  new 
movement.  It  is  evident  at  all  the  centres  of 
learning  where  the  modern  scientific  spirit  has 
been  allowed  access  to  this  field.  It  aime  plainly 
to  light  in  the  organization  of  the  new  American 
economic  association  formed  at  Saratoga  in  Sep- 
tember last,  where  it  was  clear  tliat  the  men 
intereste*!  in  tlie  enterprise  beheve  that  political 
economy  is  still  in  a  rudimentary  state,  and  that, 
if  it  is  ever  to  attain  to  the  rank  of  a  universally 
acknowledged  science,  it  must  leave  the  purely 
abstract  and  a  priori  methods  of  the  early  econ- 
omists, and  have  recourse  to  the  same  general 
methods  of  investigation  which  have  achieved  so 
much  in  modem  natural  science. 

Perhaps  the  most  striking  evidence,  however, 
of  the  untenableness  of  the  old  system,  and  the 
imperative  necessity  for  a  new,  is  to  be  found,  not 
in  the  attacks  of  the  opi^nenta  of  '  orthodoxy '  in 
the  economic  field,  but  in  the  present  attitude  of 
its  defenders.  For  a  time  they  took  almost  no 
notice  of  tlie  defection  from  their  ranks,  or  of  the 
growing  numbers  of  their  opponents,  or,  if  they 
did  notice  it.  it  was  done  in  tliat  sujjercilious  way 
which  is  universally  char.icteristic  of  conscious 
infallibility.  But  a  great  change  has  come  over 
the  spirit  of  their  dreams.  Tliey  are  now  finally 
aroused,  and  the  result  of  their  awakening  is  to 
be  found  in  a  series  of  attempts  '  to  restate  the 
fundamental  doctrines  of  the  science  in  a  leas  ob- 
jectionable form.'  As  a  matter  of  fact,  when 
they  get  the  dix-trines  fairly  '  restated,  so  as  to 
correspond  more  closely  to  the  actual  conditions 
of  our  mo<leni  industrial  life,'  the  restatement  is 
so  ditforent  from  the  original  theory  that  the 
latter  is  scarcely  any  longer  to  be  recognized  in  it. 

This  is  eminently  true  of  the  little  work  by  Mr. 
Bagehot.'  The  author  examines  in  the  two  essays 
of  which  the  book  consists,  and  which  were  origri- 
nally  published  in  the  Fortnightly  review),  two  of 
the  jKJStulates  of  Uie  English  orthixloi  school  of 
economics,  with  the  ide^i  of  restating  thexn  with 
such  modifications  as  he  thought  they  needed  in 

'  The  pottutateto/  English  politicai  economy.  B;  Waltxk 
Baokbot.     New  York,  Putnam,  1865.    8*. 
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order  to  bring  them  into  harmony  with  the  facts 
of  modem  society.  The  postulates  selected  are 
those  referring  to  the  transferability  of  labor  and 
capital  respectively. 

After  a  short  discnssion  of  the  reasons  for  the 
general  neglect  into  which  English  political  econ- 
omy has  of  late  fallen,  in  which  he  gives  nearly 
all  reasons  except  the  right  one,  viz.,  that  it  is  an 
outlived  theory,  the  author  proceeds  to  show 
that  the  Ricardian  assumption  of  the  easy  and 
rapid  transferability  of  labor  and  capital  among 
various  industries  never  has  been  true,  and  is  not 
true  now,  though  it  may  be  true  in  the  distant 
future.  A  more  complete  vindication  of  the 
justice  of  the  attacks  on  Ricardo's  system,  so 
far  as  it  is  claimed  to  be  a  satisfactory  expla- 
nation of  our  modem  industrial  economy,  could 
scarcely  be  desired.  Had  Mr.  Bagehot  lived  to 
finish  the  great  work  of  which  these  essays  were 
to  form  a  part,  it  can  scarcely  be  doubted  that  he 
woTild  have  followed  out  his  premises  to  their 
legitimate  conclusions,  and  finally  have  been 
fomid  where  he  belonged, —  among  the  opponents, 
instead  of  among  the  restaters,  of  '  orthodoxy.' 

C.  R. 


TEMPERATURE  OF  THE  MOON'S  SUR- 
FACE. 

Professor  Lanoley's  two  most  important  dis- 
coveries —  1°,  that  the  greater  part  of  the  energy  in 
the  solar  spectrum  is  way  below  the  visible  red ; 
and,  2°,  that  our  atmosphere  is  more  and  more 
transparent  to  radiant  energy  the  greater  its  wave- 
length — promise  to  bear  fruit  in  many  directions. 
In  his  paper  on  the  temperature  of  the  surface  of 
the  moon,'  one  of  their  applications  is  shown  in  the 
complete  upsetting  of  the  long-cherished  idea  that 
the  temperature  of  the  moon's  surface  rises  to  200° 
or  800°  F.  during  the  lunar  day,  and  falls  about 
as  far  below  zero  in  the  lunar  night.  First  enun- 
ciated as  a  theory  by  Sir  John  Herschel,  the 
only  experimental  evidence  upon  which  it  has 
rested  has  been  the  observations  of  limar  radia- 
tion by  the  present  Earl  of  Roese,  to  which  Pro- 
fessor Langley  takes  no  exception,  so  far  as  the 
exx>erimental  results  are  concerned,  but  from 
their  interpretation  by  Lord  Rosse,  he  entirely  dis- 
sents. This  interpretation  rests  upon  the  assump- 
tions, 1',  that  solar  radiation  is  princijially  con- 
fined to  luminous  vibrations  ;  2°,  that  about  92  per 
cent  of  these  are  transmitted  by  glass ;  and,  3°,  that 
only  1.6  per  cent  of  the  oljscure  rays  are  trans- 
mitted by  glass.     The  first  has  already  been  shown 

■  Memoirs  of  tbe  Natiniial  aoademy  of  gcipoces.  vol.  <U. 
pt.  1 ,  8d  memoir.  On  the  temperature  of  the  eurtaoe  ot 
tbe  moon.  By  S.  F.  Laholet.  Wasblngton,  Oovemment, 
1885.    4°. 


to  be  entirely  wrong,  and,  when  it  is  remen 
that  Professor  Langley  found  over  two-thi 
the  total  energy  in  the  solar  spectrum,  fi 
glass  prism,  to  lie  below  the  visible  red,  ni 
further  need  be  said  as  to  the  non-conclusivei 
any  deductions  from  the  above  assumptions. 

Professor  Langley's  observations  on  Mt  W 
lead  him  to  the  conclusion  that,  were  it  i 
our  atmosphere,  the  surface  of  the  earth 
tmder  continuous  direct  sunshine,  would  h 
temperature  of  only  about  48°  C.  above  tl 
surrounding  space  (whatever  that  may  be),  i 
rate  low  enough  to  freeze  every  thing  up 
perhaps  even  the  gases  ;  and  he  concludes  tb 
moon  is  in  this  condition  unless  it  has  ao  ; 
ciably  absorbing  atmosphere,  of  which  the 
only  some  uncertain  suggestions  at  present. 

Attacking  the  problem  entirely  anew,  he  i 
of  its  importance  as  follows  :  — 

"  The  amount  of  heat  received  from  the : 
and  the  dependent  question  as  to  the  tempe 
of  the  lunar  surface,  are  subjects  of  greater 
est  to  us  than  might  at  first  appear.  Th< 
even  ones  in  which  we  may  be  said  to  li 
material  concern,  for,  imtil  we  know  the  ten 
ture  which  an  airless  planet  would  attain 
sun's  rays,  we  can  have  no  accurate  knowle 
the  extent  to  which  the  atmosphere  ofou 
planet  contributes  to  its  heat,  nor  of  soi 
the  most  important  conditions  of  our  ov 
istence." 

Professor  Langley  describes  important  im] 
ments  in  the  galvanometer  used  with  his  b 
eter,  so  that  with  the  combination  of  the  tw( 
now  able,  when  the  needle  is  damped  to  a  | 
of  lO*-,  to  make  Ifom-  on  the  scale  corresponi 
current  of  only  0.000,000,001,8  of  an  ampc 
indicate  a  difference  of  temperature  of 
0°.000,016  C.  As  regards  precision  of  me 
ment,  the  probable  error  of  a  single  observal 
only  about  2  per  cent  of  the  total  amount  of 
radiation,  while  in  Lord  Rosse's  work  the  pn 
error  of  the  mean  of  a  series  of  10  obKrn 
was  19  per  cent,  thus  giving  one  of  the  for 
weight  equal  to  several  hundred  of  the  latt 
say  nothing  of  its  far  greater  freedom  fron 
stant  errors. 

With  this  apparatus,  and  with  all  the  odi 
flnements  and  precautions  against  error  i 
invariably  accompany  all  of  Prof essor  ^Laoj 
work,  he  has  been  making  the  following  in 
gations :  — 

1°.  Direct  measurement^of  lunar  heat  comi 
with  solar.  2°.  Comparison  of  moon's  best 
that  of  Leslie  cube  (hot  water).  8°.  Transffli 
of  lunar  heat  by  the  earth's  atmoephfie. 
Comparative  transmission  of  glass  for  luntf 
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■  5°.  Observations  during  a  lunar 
VFormation  of  n  lunar  lieot  sjiectniai. 
only  aunimarize  the  results,  ami  they 
■(•n  in  his  own  wortls  :  ••  While  we  have 
iidant  evidence  of  heat  from  the  moon, 
loil  we  liave  tried,  or  that  I1.I8  been 
tJicrs,  for  cietermininR  the  diHracter  of 
ppears  to  us  inconclusive  :  and.  without 
;  tliat  the  moon  radiatea  heat  earth- 
its  soil,  we  have  not  yet  found  any 
.al  means  of  discriminating  with  such 
etween  tlus  and  the  reflecte<l  heat  that 
|>en  to  misinterpretation.  Whether  we 
lOt  in  the  future  will  probably  depend 
ility  lo  measure  by  some  process  wluch 
k  us  directly  of  the  ware-lengths  of  the 

ts  all.  it  would  be  a  somewhat  discour- 
gg.  but  the  best  and  most  important 
Ete  added  February,   1885,  which  we 

the  aliove  paragraph  was  writt«?n,  we 
|ded  in  obtaining  measures  with  rock- 
hnd  lenaee  in  a  lunar  heat  spectrum. 
Bnlt  measures  must  lie  rejieated  at 
itions  )>?fore  complete  re-sults  can  be 
it,  considering  their  im|x>rtance  to 
[subject,  we  thuvk  it  best  to  state  now 
rniB,  and  with  the  reserve  due  to  the 
uture  experiment,  that  they  indicate 
I  the  heat  curve, —  one  corresjxjnding 
itB  of  errors  of  observation  to  the 
[  maximum  ;  the  second,  indefinitely 
I  in  the  spectnuu,  corresponding  to  a 
nt  of  heat  at  a  lower  temperature, 
temijerature  this  latter  corresponds 
[no  present  means  of  knowing.  We 
led,  however,  in  forming  a  measurable 
rum  from  the  surface  of  a  Leslie  cube 
oiling  water,  and  the  maximum 
He  lunar  lieat  curve  appears  to  Ije 
simum  ordinate  in  the  hot  water 
Xerence  from  this  is.  of  com-se,  that  the 
re  of  the  lunar  soil  is.  nt  any  rate,  lu'low 
[ling  water,  and  in  an  indetinite  degree, 
mnot   close   this   not<?   without  calling 

0  tlie  remarkable  fact  that  we  here  seem 
^dintions  from  the  moon  of  lower  wave- 
n  from  the  sun,  which  implies  an  ap- 
ntradiction  to  the  almost  universally 
jelicf   that   the   sun's  emanations,    like 

1  any  heated  solid  lKj«ly,  include  aU  low 
Ihs  representing  temperatures  inferior 
rtainly  emitted." 

ommeut  is  unnecessary.     The  novelty 
ce  of  the  above  is  self-evident. 

H.  51.  Paul. 
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ILLUSTRATIONS  OF  RECENT  ITALIAN 
PSYCIIOLOQY. 

The  science  of  psychology  is  still  somewhat  in 
the  |H>sition  of  the  young  man  who  has  just  passed 
Ills  twenty-first  birthday.  While  really  entitled  to 
all  the  riglits  and  dignities  belonging  to  any  of 
the  citizens  of  the  re|jublic  of  science,  yet  these 
privileges  are  accorded  with  somewhat  of  a  re- 
luctant spirit  esiiecially  on  the  part  of  the  older 
citizens,  who  seem  rather  startled  at  the  notion  of 
receiving,  on  terms  of  equality,  so  very  youthful 
and  so  very  presimiptuoua  a  candidate.  But  now 
that  special  professorships  in  this  department  h.ave 
been  iii8titute<l  at  several  of  our  universities  and 
colleges :  now  that  the  questions  wliich  it  dis- 
cusses lind  a  hearing  before  appropriate  sections 
of  the  great  scientific  associations  (for  it  is  scientific 
psychology  alone  that  is  meant) ;  that  special  so- 
cieties and  journals  are  devoted  to  the  encourage- 
ment of  its  progress :  it  may  fairly  be  presumed 
tliat  whatever  of  a  protest  to  this  reception  still 
makes  itself  heard  is  only  the  echo  of  by-gone 
days. 

While  the  greatest  part  of  our  experimental 
knowledge  of  mind  is  undoubtedly  due  to  tJerman 
writers  and  workers,  France  and  Italy  have  also 
contribute*!  much  to  raise  the  science  to  its  present 
position.  In  France  the  Revue  philosopliiqiu,  of 
wliich  M.  Rilxit,  whose  psychologicjd  works  are 
well  known  to  English  readers,  is  tlie  editor,  pays 
special  attention  to  the  strictly  scientific  aide  of  its 
domain.  Tliere  has  been  founded,  too,  a  society 
of  physiological  jwychology,  esixx-ially  devoted  to 
the  consideration  of  experimental  topics.  In  Italy 
the  Rivigta  sperimciifdle  di  freniatria,  edited  by 
M.  A.  Tamburini,  and  the  Arrhivio  di psichiatria, 
etc.,  edited  by  M.Ciesare  Lombroso,  devote  much  of 
their  energies  to  another  side  of  the  subject.  Both 
the  writers  just  mentioned  are  deeply  interested  in 
the  jwychologj'  of  the  criminal  and  other  classes 
of  defectives.  The  voluminous  work  of  M.  L«im- 
broBo  (Uomo  delinquente)  is  a  standard  in  this  line 
of  research.  Tlie  Revue  pltilosophique  for  .Septem- 
ber enlaxKes  the  circle  of  readers  of  some  of  these 
researches,  by  iirescnting  a  summary  of  articles 
from  the  two  Italian  journiila.  In  the  hope  of  still 
furtiier  increasing  tlie  usefulness  of  these  contri- 
butions to  psychology,  some  accotint  of  them  is 
given  here. 

M.  Ferri  has  made  a  six^ial  study  of  the  reli- 
gious sentiment  in  the  criminal  class,  and  intends 
to  publish  a  volume  on  this  subject.  He  found, 
in  a  very  large  niimljer  of  criminals  examined, 
only  a  single  one  who  did  not  believe  in  the  ex- 
istence of  a  God,  and  most  of  them  belonged  to 
the  established  church.      Many  of  them  are  de- 
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voted  to  relifoon,  tattooing  themselves  with  reli- 
gious symlxils,  asking  for  God's  aid  in  their  entcr- 
prisee,  and  thoroughly  sincere  in  their  liclief  that 
confession  absolves  them  from  all  responsibility. 
They  are  very  superstitious  ;  sevoral  were  found 
who  believed  that  they  expiated  their  crime  by 
dipping  their  fingers  in  the  blofxl  of  the  victim 
and  sucking  them,  or  by  wearing  the  same  shirt 
for  a  year. 

A  very  excellent  example  of  the  connection 
between  the  various  forms  of  mental  and  moral 
imbecility'  is  shown  in  the  case  of  a  certain  Salva- 
tore  Misdeii,  a  soldier,  whoee  crime  was  one  of  a 
peculiarly  savage  nature.  He  had  a  prejudice 
against  all  Italians  who  did  not  come  from  Ids 
own  province  of  Calabria,  and  iniagini'<l  that  a 
certain  officer  had  selected  his  fellow-countryman 
for  punishment  just  because  the  latter  was  a 
Calabrian.  He  attacks  the  coriJoral,  but  another 
soldier,  Cordara,  interferes.  He  threatens  to  chop 
Cordara's  head  off  that  night,  but  soon  everything 
is  calm  again.  Suddenly  a  shot  is  heard  and  a 
Boldier  falk.  Misden  enters  with  a  gun,  and  flres 
t  into  the  crowd  right  and  left.  Man)'  try  to  escape, 
but  he  pursues  them,  and  kills  the  carp<jral  and 
five  or  six  other  soUliera  l>efore  the  gun  Ls  wn-sted 
from  his  hands.  In  pris<in  he  was  carefully  ex- 
amineil  by  M.  Lombroso  and  Bianclii.  They 
find  him  to  be  a  crafty,  suspicions  fellow,  with  a 
gixnl  deal  of  pride  in  his  criminal  powers.  His 
head  was  deformed  and  asynmietrical;  the  forehead 
low  and  poorly  shajted,  narrow  in  the  ti'mjMiral 
region  and  large  above.  Tlie  right  half  of  tlio 
head  is  more  develoijetl  than  tlie  left ;  the  reverse 
being  the  nonual  condition.  Besides,  he  has 
epileptic  tendencies.  His  family  presents  a  line 
of  abnormal  persons,  whose  abnormality  shows 
itself  in  insanity,  idiocy,  criminality,  and  general 
looseness  of  character.  (1.)  His  grandfatlier  was 
•weak-minded.  (2.)  Of  four  uncles,  two  were  im- 
beciles, a  third  eccentric,  and  a  fourth  killetl  a 
friend  in  a  broil ;  while  Miwden's  father  wasted  a 
fortune  on  drink,  women,  and  giimbling,  and  his 
mother  was  an  hysterical  woman,  who  had  one 
brother  a  brigand  and  another  a  sneak-thief.  (3.) 
Of  four  cousins,  two  were  imliecUes,  a  third  idiotic, 
and  the  other  insane.  (4.)  Of  four  brothers,  one 
was  healthy ;  two  were  drunkards,  one  at  the 
same  time  epileptic ;  and  the  other  was  a  violent 
character.  (5.)  A  nephew  alao  showed  bad  traits. 
In  sjiite  of  all  the  evidence  pointing  to  his  irre- 
sponsibility he  was  condemned  to  lie  shot. 

This  case  strongly  reminds  one  of  the  celebrated 
criminal  family  of  the  '  Jukes'  in  New  York  state. 
There,  too,  the  members  of  this  monstrous  fanvily 
were  not  all  afflicted  \vith  the  same  kind  of  dis- 
ease, but  weak-mindedness,  pauperism,  obscenity. 


thievishncss,  and  burglarism  showi<d  tlie 
different  branches  of  the  family.  This 
tion  of  moral  and  mental  insanity,  i 
their  hereditarj-  forms,  has  recently 
ing  much  attention.  Dr.  Maudsley  has 
great  prevalence  of  moral  failings  in  epii  ^ 
imbeciles.  Kraft-Ebbing,  a  German  i! 
corrolxjrates  these  oheer\'ations :  and  M.  I/>i 
has  now  attempted  to  describe  some  bodilj 
liarities  common  to  many  of  these  de 
classes.  He  finds  that  in  moral  insanity 
epilepsy  the  stature  and  weight  are 
cent  sujierior  to  the  normal  roeaa. 
generally,  too,  an  asymmetry  of  the  i 
other  imrts.  So,  too,  in  face  cha 
lejrtics  show  certain  jieculiarities  whichl 
found  in  ].(er»ons  defective  from  birth, 
are  rounded,  the  cheek-boneo  pr 
forehead  wrinkled,  the  beard  ' 
jawbones  exaggerate*] ,  the  face  asymmetoic 
forehead  low  and  with  a  hunted  exprenon  i 
the  men.  Most  of  these  characteristics  are  t 
in  the  women  as  well,  who  frequently  1 
masculine  ex]>ressii)n.  Obtuse  sensibility  m 
troubles  ore  common  among  them, 
chief  points  of  contact  ^vill  always  be  the 
ogy,  and  for  this  one  must  consult 
works  of  Lombroso  and  others. 

The  study  of  the  bodily  or  anthropometrS 
liarities  of  tliese  defective  classes  is  getting  I 
very  favorite  line  of  work.  Quite  an  o 
contribution  to  this  subject  is  the  sttea 
Mesara.  Lombroso  and  Cougnet  to  detect  H 
of  different  states  of  the  emotion  on  tfl 
beat.  They  took  tbe  tracing  of  the  s^jhygmi 
in  sad  and  gay  moods.  They  excited  the 
ous  passion,  or  showed  a  piece  of  gold,  or : 
of  wine,  or  paid  the  person  a  high  comdj 
The  scjnud  passion  and  the  glass  of  winefl 
the  course  of  the  pulse,  the  money  did* 
more,  and  vanity  tlie  roost.  In  short,  cri 
are  a  very  vain  class  of  lieings.  M 

The  question  of  bodily  asymmetry  Q 
frequently  referred  to,  and  is  generally  re<v) 
as  an  important  symptom  not  only  in  tbi 
measurement,  but  also  in  all  the  propertiei 
mon  to  the  two  sides  of  the  liody.  M.  Lor 
has  recently  measiu-ed  the  local  sensibility ' 
skin  on  the  two  sides  of  the  body  in  the  mi 
sane,  blind,  and  deaf  mutes.  In  normal  )! 
the  sensibility  on  the  right  side  is  6  per « 
than  on  the  left.  In  lOU  persoas 
equal    sensibility    on    the  two  sidis  inf 

■  TbU  wss  doDe  in  tb«  n*ual  oikODer.    A  pkir  ( 
points  are  applied  to  a  definite  rejEloa  and  014J 
apart  notll    the  Babjcct  can  Juat    dlaer 
points  are  applied  (and  not  onei. 
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I  superior.   26;    right  superior,   29.     In  criminals, 

I  liowever.  the  left  side  is  11  per  cent  more  sensi- 

I  tive  tlian  the  right ;  and  their  sensibility  ia  only 

I  '63  per  cent  of   the  normal ;  t.  e.  their  sensibility  is 

none  obtuse,  and  the  normal  relations  on  the  two 

I  aides  are  reversed.   In  100  criminals  the  sensibility 

[  is  wjual  bi-Iaterally  in  54 :    left  superior  in  27 ; 

[right  superior,  18.     One  himdred  and  four  insane 

I  patients    were  examined.  4.1  per  cent  of  whom 

were  more  sensitive  on  the  right,  83  per  cent  on  the 

I  left  side,  and  24  per  cent  were  equally  sensitive  on 

I  the  two  sides.     As  left-sidedness  of  this  kind  be- 

l-comes  more  frequent,  the  difference  between  the 

'  two  sides  of    the  body  becoraee  greater.     Tliis 

phenomenon    the    author    calls    '  laterality,'  and 

recognizes  as  a  true  pathological  synijrtom.      In 

the  blind,  as  in  normal  people,  the  right  side  is  tlie 

more  sensitive,  and  is  as  much  as  1.1.5  jwr  cent 

superior  to  the  left.     But  their  absolute  sensibility 

ia  90   j)er  cent  of  the  normal,"   i.e.,  slightly  less 

than  tluit  of  seeing  persons.     Tlie  male  blind  are 

more  sensitive  on  the  left  side,  the  females  on  the 

,  right.     Their   '  laterality  '  and  prevalence  of  left- 

I  sidedoess    allies    them  to  abnormal  classes.     In 

deaf   muteti  tlie   left  sensibility  is  15.5  per  cent 

better  than  the  right,  and  their  absolute  setisibility 

is  like  that  of  the  blind,   4  per  cent  inferior  to 

the  normal.     Left-sidedness,  too.  is  jirevalent. 

J,  J. 


COMPOSITION  OF  THE  WHEAT  ORAIN. 

The  various  grades  of  wheat  flour  differ  from 

I  each  other,  chiefly  as  regards  the  admixture  of  the 

[outer  coats  of  the  grain  and  of  the  germ  found 

I  In  the  pulverized  endosperm  which  constitutes  tl>e 

bulk  of  the  flour.     The  problem  which  M.  Uiraid 

'  in  Ilia  re<-ent  book'   proposed   to  himself   was  to 

^  seimrate  the  grain,  not  into  flour  an<l  bran,  but 

into  the  several  tissues  of  which  the  microscope 

shows  it  to  be  composed,   to  determine  the  pro- 

jKirtion  of  each  contained  in  the  grain,  to  analyze 

t  each,  and,  finally,  to  determine  from  these  and 

other  data  the  alimentary'  value  of  each  tissue  and 

the  advisability  of  allowing  it  to  enter  into  the 

flnUlifd  flour.     By  verj-  ingenious  methods,  and 

\  the  exiwnditure  of  much  time  and  patience,  he  was 

able  to  separate,  first,  the  coats  of  Uie  grjiin  from 

)  the  endosi^emi,  and,  second,  the  several  tiiwues  of 

the  seed  coats  from  each  other.     The  results  of 

this  laborious  investigation   are  very  interesting, 

'  This  concliulon  U  contmry  to  the  preTallinft  oplnluu. 
t9rvoT<<r,  tb«  oaraful  ezpertmenuof  Csermakoa  dIIdiI  hnya 

1  TMJ  alearlr  tli»l  lh»lr  seDslbilitT  «■•  botter  tbftn 

?  aeelog  p«r«»nii.    It  ahould  alto  be  Doted  tbftt  the 
IMde  !•  tnquentl/  refetred  tu  •■  tbe  more  aendtlTe. 


■  O>mpo9itton  cAimigu*  ef  foirur  atimmtaire  det  diverts 
trllfduorainitr/rvmrnl,    Par  M. 
'OuuUier-  VtUan,  IMH.    t7  p.,  S  pL  8°. 


and  enable  us  to  form  a  much  more  accurate  no- 
tion of  the  quantitative  distribution  of  nitrogenous 
matters,  ash,  woody  fibre  and  fat  among  these 
tissaee  than  was  possible  before.  At  the  same 
time  it  cannot  he  said  that,  aside  from  this,  they 
constitute  any  very  material  addition  to  our 
knowledge.  They  show  tliat  the  '  aleurone  layer ' 
is  rich  in  nitrogenous  matters,  and  contains  very 
nearly  all  of  the  nutritive  substances  found  in  the 
seed  coats,  but  this  was  well  enough  known 
before. 

Of  more  general  interest  are  his  investigations 
of  the  nutritive  value  of  the  several  seed  coats, 
and  of  their  influence  upon  the  quality  of  bread  ; 
but  here,  unfortunately,  a  prejudice  becomes  ap- 
parent which  detracts  seriously  from  the  value  of 
the  investigations.  The  author  entitles  this  set-- 
tion  of  his  book  ■  ?^xi)eriment8  u]:)on  the  non- 
digestibility  by  man  of  the  envelope  of  the  wheat 
grain'  (the  italics  are  ours),  and  he  allows  tliis  7)re- 
poaseesion  to  lead  him  into  some  serious  errors  in 
interpreting  his  results.  His  digestion  experiment 
(but  one  was  made)  was  executed  upon  himself, 
and,  according  to  his  interpretation,  showed  that 
but  an  insignificant  proportion  of  the  total  dry 
matter  or  of  tlie  proteine  of  the  envelope  was 
digested.  Before  the  experiment,  however,  he 
extracted  his  materials  with  water.  The  amount 
of  matter  thus  extracted  is  stated,  but  it  is  not 
coimted  as  digestible,  as  it  evidently  should  be, 
because,  as  the  author  liimself  says,  "it  is  evident 
that  they  (the  extnitted  nialters)  would  be  dissolved 
In  the  digestive  apparatus." 

Correcting  this  error,  and  also  a  gross  error  in  the 
method  of  calculation  employed  for  the  proteine, 
we  find  that  there  was  really  digested  22.8  jjercent 
of  the  dry  matter  and  35  per  cent  of  the  proteine 
of  the  envelojH?.  or  that  it  containe<l  22.8  per  cent 
of  total  digestible  matter,  including  6.5  per  cent  of 
digestible  proteine.  Girard'a  figures  are  6.77  per 
cent  of  total  digestible  matter  and  0.73  per  cent  of 
digestible  proteine ! 

Rubner,  in  some  recent  investigationa  *  obtained 
still  liigher  figures,  viz.,  31.3  per  cent  of  the  dry 
matter,  61.1  per  cent  of  the  proteine,  and  26.6  per 
cent  of  the  non-nitrogenous  matters ;  but  his 
figures  w*re  obtained  by  a  rather  complicated 
calculation,  and  rcf«T  rather  to  commercial  bran 
than  to  the  clean  seed  coats  of  Oirard's  experi- 
ments. There  is  no  sort  of  doubt  tliat  a  not  in- 
considerable proportion  of  tbe  seed  coats  is  digesti- 
ble by  man,  but,  as  Girard  emphasizes,  when 
calculated  upon  the  whole  grain  the  proixirtion 
thus  utilized  is  small,  wliiie  the  quality  of  the 
bread  is  impaired.  This  is  particularly  the  case 
with  raised  bread.  According  to  )Idge-Mouri^ 
>  Jahreaberioht  ai>er  tbler-obemle.  xlll.  DM. 
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(quoted  by  Girard),  the  envelope  contains  a  soluble 
ferment  resembling  diastase,  which,  during  the 
raising  process,  at  the  same  time  converts  starch 
into  sugar  and  diminishes  the  elasticity  of  the 
gluten,  thereby  tending  to  make  the  bread  heavy, 
while  it  also  imparts  a  brown  color  to  the  bread. 
Bread  made  with  baking-powder  would  naturally 
escape  these  effects  to  a  large  extent. 

It  is  certain  that  wholesome,  palatable  bread  can 
be  made  from  whole  wheat  flour,  and,  for  dietetic 
reasons,  many  may  prefer  it.  From  an  economic 
point  of  view,  however,  it  can  hardly  claim  any 
great  advantages,  so  long  as  nearly  every  one  can 
command  a  mixed  diet,  and  the  bran  can  be  pro- 
fitably utilized  as  cattle  food. 


THE  ENGLISH  SPARROW. 

The  question  of  the  policy  to  be  pursued  toward 
this  bird  is  fast  becoming  one  of  importance  ;  and 
in  many  parts  of  the  country  stringent  measures 
of  extermination  are  urged  by  the  indignant 
citizens.  A  committee  of  the  American  ornitholo- 
gists' union  recommended  as  the  result  of  their 
inquiries, — 

1°.  That  sheltering  or  otherwise  fostering  the 
sparrow  by  the  public  be  discoiuaged,  and  that 
its  introduction  artificially  into  new  localities,  and 
its  sale  for  such  purposes,  be  forbidden  by  law. 

2°.  That  all  existing  laws  protecting  the  spar- 
row be  repealed,  and  that  bounties  be  oflfered  for 
its  destruction. 

The  states  at  present  protecting  this  species  are 
Maine,  New  Hampshire,  Vermont,  Rhode  Island, 
New  York,  New  Jersey,  and  Ohio.  There  are  also 
protective  laws  in  the  District  of  Columbia  and 
Canad%,  The  Massachusetts  law  has  been  re- 
{)ealed  and  specially  exempts  the  English  sparrow 
from  protection.  The  protective  law  has  also  been 
repealed  in  Michigan. 

The  earliest  known  date  of  importation  of  the 
bird  is  1858,  when  Mr.  Thomas  A.  Deblois  liberated 
a  few  in  Portland,  Me.  These  disappeared  shortly 
afterward,  and  were  not  successfully  replaced 
until  1875.  In  1858  sparrows  were  liberated  at 
Peacedale,  R.I.,  by  Mr.  Joseph  P.  Hazard.  They 
were  first  introduced  into  Central  (ark.  New 
York  city,  in  the  year  1860.  In  1804  twelve  birds 
were  turned  loose  in  Madison  square.  New  York 
city.  In  1868  the  species  was  first  introduced  into 
Boston  common ;  in  1869,  in  the  ])ark8  of  Phila- 
delphia ;  and  a  little  later  it  became  resident  at 
Indianapolis,  Ind.  In  a  period  of  about  ten  years 
the  sjMirrows  spread  through  New  England  and 
the  middle  states,  and  many  of  the  western  states, 
without  artificial  assistance.  In  the  southern  and 
the  western  states,  beyond  the  Mississippi  River,  the 


bird  has  not  been  observed.  In  Canada 
become  generally  distributed  over  the  so 
sections  of  Quebec  and  Ontario,  and  in  1881 1 
flocks  invaded  New  Brunswick. 

The  bird  is  evidently  spreading  itself  w 
treme  rapidity,  which  should  be  expected 
bird  that  hatches  from  three  to  four  brc 
four  each  in  a  single  season. 

In  regard  to  the  food  of  the  sparrow,  littli 
to  be  settled  except  that  it  prefers  vegetabi 
to  animal,  but  will  eat  insects  if  driven  to 
is  capable  of  doing  great  injury  to  grain,  ai 
great  pest  to  fruit-raisers.  I  have  seen  fli 
them  in  cherry-trees  doing  far  more  mischii 
the  robin,  and  I  have  seen  them  in  early 
nip  off  the  young  buds  of  peach-trees  \ 
any  apparent  reason,  other  than  a  desire  nc 
idle.  Seeing  that  they  did  not  appear  to 
buds,  I  killed  two  to  see  their  reason  f 
destruction.  I  found  nothing  in  their  st( 
except  crumbs  that  had  been  fed  then 
morning. 

The  bird  has  little  to  recommend  it,  is 
dirty,  and  disagreeable  both  to  man  and  tc 
birds ;  and  there  is  every  reason  why  we 
do  in  this  country  as  it  has  been  found  nee 
to  do  in  others, — enact  laws  looking  to  theii 
mination.  Ralph  S.  T. 


THE   EFFECT  OF   THE  SETTLEME^ 
NORTH     AMERICA     UPON     ITS 
ANIMALS.' 

The  common  dera  was  abundant  from  ] 
to  Canada,  throughout  the  eastern  half 
United  States,  when  Ehiropeans  first  settled 
part  of  North  America.  It  is  now  restricted 
sparsely-settled  forested  portions  of  this  a« 
is  rapidly  decreasing  in  ntmibers.  The  '  ( 
wapite,  ranged  throughout  temperate  North 
ica  as  far  east  as  the  Blue  Ridge.  For  man; 
it  has  been  wholly  extirpated  east  of  the 
Plains  and  in  the  Rocky  Mountains,  and  in 
west  generally  is  rapidly  approaching  exti 
The  moose  and  the  caribou  have  been  driven 
ward  in  New  England  and  southern  Can 
still  unsettled  forest  regions;  while  the 
formerly  ranging  in  considerable  herds  ea 
to  the  Alleghanies,  and  occupying  the  Great 
in  countless  numbers,  is  now  practically  extii 
a  few  small  bands,  remotely  scattered,  and 
bering  a  few  dozen  individuals  each,  const 
the  insignificant  remnant  of  the  millions  tb 
than  twenty  years  ago,  covered  the  Plains 
Texas  to  the  Saskatchewan.    The  prongho 

>  Condensed  from  an  article  by  Bmeat  IngenoU, 
Amer.  geogr.  soc,  18%,  No.  1. 
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the  lilnck-tailed  deer  have  suffered  poaX  restrictiDn 
in  an-a  of  habitat,  and  have  greatly  decreased  in 
nuinljers.       T)ie  mountain  siieep    and    mountain 

I  goat,  deliRhting  in  the  rocky  fastnesses  of  alpine 
aimunits,  well-nigh  inaccessible  to  man,  still  hid 
dctlutice  to  human  foes,  although  the  former  lias 
been  driven  from  much  of  its  former  range.     At 

I  the  present  rate  of  destruction,  only  a  remnant 
will  soon  remain  of  any  of  the  ruminant  tri^le.  even 
in  the  comparatively  unsettled  west,  though  for- 
merly they  overspread  the  greateir  part  of  the 
continent. 

The  larger  carnivorous  manunals — iis  the  liears, 

I  the  wolf,  the  coyote,  the  lynxes,  and  the  innther, 
formerly  so  abundant  throughout  the  parts  of  the 

I  countrj-  they  re8|>ectively  inhabited  as  to  be  at  its 
first  settlement  obnoxious,  and  a  serious  detriment 
to  Uie  farmer  ami  stock-raiser — are  now  practically 

)  exterminated  east  of  the  Rocky  Mountains,  and 
thence  westward  are  rare  in  comparison  to  their 
former  abundance.  Tliis  is  especially  true  of  the 
wolves,  the  coyotes,  and  the  panthers  :   the  lieiirs 

I  and  the  lynxes  still  uuiintoin  a  frK>thold  in  tlie 
partially  wUdemess  areas  of  the  east. 

Tlie  fur-bearing  animals — na.  notably,  the  beaver 

I  (formerly  a  nearly  universal  occu]>ant  of  the  con- 

i  tinent),  the  otter,  the  sable,  and  the  mink — have 

'  greatly  decreased  in  numbers,  all  but  the  latter 
having  l)een  long  nearly  extirpated  throughout  all 
the  more  settle<l  portions  of  the  t^st.  The  .sable, 
a  northern  species,  never  ranged  over  a  very  large 
part  of  the  United  States,  but  the  others  were 
si>read  southward  U>  the  Gulf.  Tlie  squirrels,  at 
times  a  scourge  t^i  the  frontier  farmer  thniugh 
their  abtindance,  linger  still  in  small  numlxM-s  ; 
while  the  smaller  vermin  of  the  fields  have  doubt- 
lens  suffered  but  .flight  decrease  in  numbers. 

The  birds  are  variously  affet^ted,  in  accordance 
with  their  food  and  h.iunt8.  The  larger  forest- 
liaunting  species — as  the  birds  of  prey,  the  wood- 
jieckers,  and  some  of  the  grouse — lui  ve  followed  the 
forests  in  their  downfall ;  the  turkey,  the  prairie- 
hen,  and  the  aquatic  game  binls — as  the  ducks, 
geese,  and  a  great  variety  of  short?  bii-ds — have  in 
places  l)een  extir]>ated,  and.  in  gHUfral,  are  few  in 
conjparison  to  their  nuraliers  a  century  .-igo.  The 
song-binls  have  doubtlews  held  their  own.  and  in 
not  :i  fi'w  instances  have  certainly  iiicrease<l  :  the 
agricultural  development  of  the  country  U'ing.  on 
the  whole,  favorable  to  their  welfare,  although 
they  suffer  at  the  hands  of  nest-robbing  boys,  and 

I  <'hildren  of  larger  growth  anxious  to  kill  something, 
however  slender  llie  pretext.     The  graceful  terns, 

I  or  '  BGO-swallows,'  and  the  herons,  especially  the 
beontifully-plumed  egrvta,  have  fallen  a  prey  to 
fashion  and  the  •  liat  tmde '  to  such  an  extent,  that 

I  where,  fifty  years  ago.  the  terns  fairly  swarmed 


along  our  Atlantic  coast,  they  are  now  mainly 
conspicuous  by  their  absence. 

Batrachian  and  reptilian  life  has  also  greatly 
diminished  :  the  former  through  the  draining  of 
ixindfl  and  marshes  in  the  reclamation  of  waste 
lan<ls,  the  latter  through  the  almost  univci'sal 
inborn  hatred  of  snakes. 

Tlie  depletion  of  our  inland  streams  and  lakes 
and  the  larger  rivers,  of  fish,  is  simply  notorious, 
extending  even  to  the  marine  sjKvies  that  enter  the 
rivers  merely  U)  spawn.  Nor  lias  murine  life  fared 
better,  as  witness  the  decline  of  the  lolister  tisheries. 
the  actual  and  very  early  extir|)ation  of  the  oyster 
along  our  northern  coasts,  and  the  exhaustion  of 
once  famous  clam-flats. 

Much  of  this  destruction  of  animal  life  was 
simply  inevitable,  since  wUd  large  game  cannot 
exist  in  a  denBely-po|)ulate<l  district.  But  extirpa- 
tion hOs  been  in  many  coses  needlessly  hastened, 
as  witness  the  preservation  of  deer  by  legislative 
enat^tments,  in  regions  where  they  would  otherwise 
li.ave  long  since  ceased  to  exist.  The  course  of  the 
pioneer  has  ever  been  marked  by  slaughter  of  ani- 
mal life,  too  often  recklessly,  even  for  the  meiv 
8i»ort  of  killing,  and  not  merely  from  necessitj-  or 
with  utilitarian  intent.  Hundreds  of  thousands, 
probably  millions,  of  bisons  have  been  killed 
merely  for  their  hides,  and  at  seasons  when  they 
were  nearly  worthless,  and  their  eareaBses  left  to 
rot  where  they  fell,  and  many  thousands  more 
merely  for  the  sport  of  slaughter ;  while  the 
different  species  of  the  deer  tribe  have  suffered 
similarly,  in  less  degree,  consequent  only  ujton 
their  smaller  numbers  and  greater  difficulty  of 
capture. 


ADMIRAL    BARON   FERDINAND 
WRANOELL. 


VON 


Ferdinand  von  Wranoell  was  bom  near 
\Vem>  in  Lieflond,  December  2fl,  1794.  His  early 
years  were  passed  on  his  ancestral  estate,  where 
his  education  in  manly  sjKjrts  and  the  schooling 
of  his  time  was  carrie<l  on  by  a  family  tutor.  At 
the  age  of  ten  he  lost  his  parents,  who  died  within 
a  few  months  of  one  imother.  He  entered  not 
Umg  afterward  tlie  school  of  naval  cadets  at  St. 
Petersburg,  with  his  <-ousin  Willielm,  and  was 
graduated  in  1815  with  the  high>^  honors.  He 
was  appointed  to  the  post  of  Reval,  where  he  was 
associated  with  his  cousin  and  von  Anjou,  an 
intimate  friend,  Inter  his  companion  in  Siberian 
travcL  Hearing  tliat  a  Russian  vessel  was  to  sail 
for  a  voyage  around  the  world  in  command  of 
Captain  (nilofnin  in  181,),  he  secured  an  appoint- 
ment and  foruu-d  one  of  the  party  on  the  naval 
sloop  Kamcliatka,  which  included  the  young  and 
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afterward  oolebrated  LQtU.    The  venel  aailed  for 
KuHdian  -  Ainorii'a    in    1817,   and    completed  her 
voyaKt'  in  two  yean,  when  he  waa  pn>nioted  to  a 
lii'utoiuuicy,  after  which,  throuKh  the  influence  of 
(iolofnin,  lie  woa  appnintctl  leader  of  the  expedi- 
tion  for  tlu>  exploration  of  the  eoiit  Siberian  coaat 
and  the  lundii  believtHl  to  lie  to  tlie  north  from  it. 
For  tliiii  joiinioy,  which  has  become  classical,  he 
pre|>an><l  hiiiut>lf  by  special  study  at  Dorpat  and 
St.  IVtemburK.    He  went  out  in  1S30  and  returned 
to  .St.  IVtomlmrK  in  18^4.  In  182,')  he  took  the  brig 
Krotky  on  a  vora^v  to  Sitka  and  ivtum.  after 
wliich  he  waa  ap|iointeil  to  the  command  of  a 
fri)r.tte,  and  in  18'jtt  to  lie  K«>vemor  of  the  Russian 
i^>lonies  in  Amerit-a.     He  married  the  Baroneea 
KlLsitU'tli  Raasillttn,  and  the  yount;  i>air  started  for 
his  new  {Hist   by  the  overland  nnite  acroxs  the 
whole  bn>:idth  of  Silit>ria.     The  joiuney,  severe  at 
the  present  day.  w:»  an  extnutrdinary  one  for 
that   time,  and  tiK>k  a  year  and  a  lialf,  during 
which  tim«>  a  daughter  was  Umi  to  them.  Arrived 
at  liis  |Kist,  WninKcIl  distiuKuished  him«^lf  by  the 
ri'forms  he  intnvlmv.l  into  the  ivlonuil  adminis- 
tration, and  the  wealth  of  scientitic  materi:U  which 
he  ptthen-d  Uv  students  of  (^^^ruphy  and  eth- 
noUv,'^-.   Tliey  returae*!  via  Mexict.>  and  the  United 
Stated  in  1830.     He  was  made  a  director  of  the 
Ru!«ian-.\.morican  comixuiy.  and  advani'vd  in  the 
}^>venmient  to  the  (xvit  of  director  of  naval  con- 
struction and  cimsicrvator  of  the  im|ierial  foieete. 
In  1S.VJ  he  k^  hii>  faithful  wife.  During  the  (.>imean 
war  he  w;is  made  director  of  the  hydnvrapliic 
de|«trtment.  and  in  180'.!  retiivd  frvmi  active  ser- 
vi«v.     His  life  theiwafter  was  pajtsed  in  the  Uwom 
of  his  family,  either  in  his  old  home  or  in  Italy. 
when»    he    rt'mained    several    yeais.      He    was 
nuKie  awkviatc   of    the   Institute  of    France    as 
smwwmr  to  IV  Oanvlolle.    and  his    latter  days 
werv  |vviti<\l  in  the  »tu»ly  of  art.  science,  and  the 
pn^motion  of  the  Lutheran  cvoumimion.  ct  which 
i\e  was  a  devi>t«\l  menilvr.     On  the  'iMh  of  May. 
18T0.   bo  dit>l.   his  friend  L&tke  surviving  him 
eleven  j«v»rs.     Hu»  s^Tviv-es  to  sviencv  do  not  need 
to  Iv  n\>nint«\i.  his  character  was  pure  and  ele^ 
vat«\l.  and  his  ex«vutive  ability  remarkable.     The 
Kkeich  of    bis  UA<ful  and  honorable  life     fnMu 
whicl»  ibc  aU»ve  facts  have  Iven  gathervd.  has 
Nvn  |xrr>|vtTv\l  as  an  imrvxiuction  to  a  new  edithw 
v>f  his  •  .'v>ur««>y  to  the  ix>t»r  i«i.'  by  hi*  daughter. 
Ijsii    Av>'.i    Kiii^^lharvU.     Tl»is    puKivxiti^'n.  in- Its.- 
jyusiiMo  tv»  .ill  studoncf  of  arctic  nutters,  cociaias 
'  ;»ii  cvvvl'.cnt  |x\rtrui  ;uid  .i  new  map  ■A  :he  rviri^xQ 
y-\ploi>>l.     It  is  well  prmt<\i  m  K«^iua  tyjv,  bet 
1.".  «uJ.-nns  no  uulev.     We  n»xc  as  a  sis«r.Uar.xy  that. 

I  Jl>v«."«.>"«.*  «v"«  '•"•>»"«,>(.■  *"i.l  *r\%t  TiKf  <l;«j>  if  xy^ 
kiiftr'Vi'^"*  •''"'*'•■""'  *"*■*  -'V  "'^  rMmrmr.    Voo  L.T.  Esaac- 


Botwithttandiiig  Baron  Wrangell  expntAy  uAor- 
iced  his  aawxiiatea,  Baer  and  Helmenen.  to  pni 
his  name  with  the  final  consonant  donbkd,  in  tb 
publication  it  is  found  without  the  fipal  I. 


A  SEARCH  FOR  THE  aiQAXTW  BIBD  Of 
KADAOASCAJt. 
ORA:n>iDiKH  has  conununicated  to  the  Acatos; 
of  sciences  an  interesting  aooonnt  of   his  sent 
for  remains  of  the  gigantic    bird  of  MadapiOTi 
the  .£pyomi8,  supposed  to  be  tbe  original  (nt 
which  the  fabled  roc  of  the  *  Arabian  nigha'  <» 
derived.     The  hope  that  the  bird  itself  migta  a^ 
•arrive,  according  to  Grandidier,  is  witboai  fouDdir 
tion.    A  vast  area  of  the  interior  sooth  of  Lv. } 
S.,  heretofore  hardly  visited,  no'wr  proves  to  b«  a 
arid  plateau  with  sparse  desert  vegccaticn.  saiabt 
perhaps  for  ostrich-like    birds,    bat   where  tbr' 
could  hardly  exist  without  being  observed  evei  h 
the  scanty  population  of    these    irasces.     Ibar 
natives  hare  neither  knowledge  nor  traditiiiB<J 
any  such  creature,  acccvding  to  oar  amhcr.    Ee- 
mains,  chiefly  of  the  eggs,  have  hitherto  been  ferae 
only  between  Cape  St.  Marie  and  Uachikixi  i 
the  southern  coast,  at  Mananrari.  Port  Lev^  lai 
St.  Marie  IsUnd.     The  coast  is  headend  by  =- 
mense  sand  dunes,  only  a  few  raids  fzvicn  the  sa 
which  are  constandy  advancing  in  a  scothwiassh 
direction.    The  complete  ef^gs   have   Ik«£  txsL 
only  where  rain,  flooding  the  ravines.   ha»  !a> 
denly  waslied  away  large  quantities  c<  saai.    I:s 
proboble  that  the  bird  covered  its  ejgps  in  ihe  *i:r 
sand  like  an  ostrich,  and  that  thveae  Txini  wii  e 
are  such  as  failed  to  hatch.     They  ai«  :as=nZ7 
rare,  but  fragments  of  the  egg-sbeS  are  3:v  —• 
common  and  occur  chiefly  where  the  «i->-  i»  s^; 
by  the   wind.      On  the  dry   plateaa    r>.-et  t-tt 
found.     With  the  pieces  of  e^gg-^beS.  wert  ;.-c:i: 
several  species  of  Bulimus.  Helix  a2>d  Cv--.--^.-ec  cl 
one  of  which.  Bulimns  favanneos  Fer  .  gr-~  :«cLa 
part  of  its  color  marks,  and  is  fonni  livi=^  zz.  »x:i 
parts  of  Ma>lagascar  at  the  pK««nt  -iAy.     T^  ■= — ^ 
appear  to  be  formed  largely  of  abeC  .a^^.-  — r-: 
with  grains  of  quartz,  and  oocaa.>cAl  ciro.Treo.xar 
balls  of  lime.     The  traveller  was   s.c    t:rzzz.iz 
enough  to  find  any  bones.     He  thir  k-?  lo*   ^7-  ■■ 
nis.  like  the  moa  of  Xew  Ztalaz>i.  ii>:«ici-  zm-t  s: 
tirely  extinct,  eixsted  during  ibr  je«s««i:  ■srx.  re 
was  probably  ext^ininat«<l  very  jngc  ^fte-  ~:t:  ai- 
vest  of  man  in  the  legioo  it  ir.halwie»i. 


—  Mr.  Latchf-.->rd  -A  Ottawa  R..>fc.i.T-  i».>  — ^-w 
at  <)urbec.  Hrlix  cartiina  Mccsa^^K.  ''-^.i,—,-  -^^ 
lecvided  fiv>m  Amrrica.  It  k  ■i':<=.:cM»  as.  ■— 
jMriaacn.  but  w^  abcaiant  vaies  :£ie  jvisa.  «■! 
of  the  citadel,  showing  that.  ^«  ssisj-  0^^ 
imm^giania.  it  has  f  ooni  a  cooge 


SCIENCE. 


•RroAY,  NOVEMBER  13.  1885. 


JOMMENT  AND  CRITICISM. 

4T10NAL  ACADEMY  OF  SCIENCES  is  holding 

t session  at  Albany  as  we  go  to  press, 
of    pBi)er9   read    at    these    autumn 
^,  which  are  held  now  in  this  city,  now 
Lflever  so  great  as  at  the  spring  meetings 
Uhirgton ;  but  the  quality  if  not  the 
papers  is  apt  to  be  equally  good,  since 
is  called,  except  for  specific  reasons, 
Upoee  only.    The  sestnon    at  Albany 
1  to  be  no  exception  to  the  ordinary 
Ithough  there  is  but  a  single  member  of 
ly  resident  in  the  city,  —  the  veteran 
'rof.  James  Hall,  —  the  attendance  has 
tisigniflcant.  nor    the  meeting  lacking 
oinlf).     Besides    the    usual    papers   of 
[cal    importance,  there    have    been    a 
very  general  interest,  prominent  among 
those  of  Prof.  E.  C.  Pickering,  opening 
fairly   be   looked   on   as   a  new   and 
field    in    astronomy,    that    of    stellar 
ly  ;  the  paper  of  Prof.  S.  P,  Langley  on 
lat,  a  continuation  of  his  remarkable 
with  the  Ixjiometer  ;  that  of  Dr.  Graham 
Dting  the  first  fruits  of  his  investigation 
ifluence  of   heredity  in  deafness ;  and 
rof.    Simon   Newcomb,  discussing   the 
tion  at  what  hour  the  astronomical  day 
In  our  next  issue  we  hope  to  present 
of  the  entire  meeting. 


'LY  of  Director  Powell,  which  we  pub- 

ther  coliuun,  to  the  newsjiaper  attacks 

ological    survey,   will    strike  the   fair- 

ader  by  its  conclusiveness.     It  is  true 

Kieecution,  if  there  were  any,  would  still 

right  to  prove  its  allegations  by  rebut- 

loe  ;  but  the  very  fact  that  the  reply  of 

>  is  couched  In  such  terms  as  to  make  it 

this,  renders  it  doubtfid  whether  anj' 

idence  will  be  forthcoming.     The  director 

anti'T  into  any  long  explanations,  requir- 

aJiaustive  inquiry  into  their  validitj-,  but 

nportont  cases  interposes  a  direct  denial 

legations  have  any  foundation.     The 

— itSft. 


issue  is  thus  brought  down  to  one  of  easily  ascer- 
tained facts,  which  it  would  be  imposaible  for  the 
director  to  pervert  without  sjK-edy  exposure.  For 
example,  it  was  distinctly  charged  that  he  had 
fMiid  salaries  as  high  as  $4,000  per  year  to  state 
geoU^sta.  He  replies  tliat  the  name  of  everj- 
geologist  employed  by  the  survey  is  a  matter  of 
publishwl  record,  and  chnllenges  the  accuser  to 
sliow  that  any  one  of  them  is  a  state  geologist. 
For  more  reasons  than  appear  on  the  surface,  our 
government  science  is  to  be  congratulated  on  the 
completeness  of  the  defence. 


The  case  has  some  peculiarities,  which  render  it 
noteworthy  that  the  director  should  liave  been 
able  to  vindicate  himself  so  completely,  in  the  face 
of  such  an  attack.  Rarely  has  a  government  of- 
ficer been  intrusted  with  so  large  an  annual  ex- 
I)enditure,  so  completely  at  his  own  discretion,  as 
the  officer  in  question.  The  organization,  under 
which  the  work  was  to  be  done,  was  largely  his 
own  creation,  and  the  funds  had  t«5  be  expended 
in  distant  iiarts  of  the  coimtry,  tlirough  agencies 
not  in  personal  contact  with  the  supreme  power. 
Just  as  the  system  has  been  got  well  into  oi>era- 
tion,  searclung  investigation  is  commenced.  Tlie 
disaster  wliich  overtakes  a  sister  institution,  when 
expo8e<l  to  such  scrutinj-,  leads  to  tlie  confident 
expectation  that  this  one  may  also  be  found  want- 
ing in  some  point,  when  8earche<l  by  eagle  eyes. 
Tliat  some  errors  in  detail  would  be  found,  might 
almost  be  taken  as  a  matter  of  course,  and  in  such 
a  case  the  extraordinary  cliaracter  of  the  circum- 
stances might  have  been  plead  as  a  valid  excuse 
for  many  such  errors.  And  yet  the  latest  report 
is  that  the  vigilant  first  auditor  has  foimd  no  fault 
in  the  legality  of  any  of  tlie  expenditures  of  the 
bureau,  and  finds  all  the  accounts  in  good  sha]>e. 


The  cases  of  poisonixo  at  Momence,  III.,  re- 
corded at  length  in  a  report  just  issued  by  the  Ixiard 
of  health  of  that  state,  are  of  great  interest  as  bring- 
ing to  light  a  source  of  danger  hitherto  but  little 
regarded.  In  the  course  of  the  investigation  it 
was  fotmd  that  the  thirty-seven  individuals 
affected  had  all  eaten  of  dried  beef  pm-chased 
from  the  same  butcher:  of  the  number  seized  with 
the  symptoms  of  poisoning,  but  one  died.  Although 
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trichinae,  or  some  other  form  of  parasite,  was  at 
first  suspected,  the  microscope  gave  no  clew  to  the 
cause  of  the  sickness.  Chemical  search  for  the 
ordinary  mineral  and  vegetable  poisons  was  also 
fruitless,  but  further  examination  left  no  doubt  in 
the  mind  of  the  investigators  that  ptomaines  were 
responsible  for  the  trouble.  Ptomaines  derive  their 
name  from  ptoma  ('a  corpse'),  and  were  so  called 
because  first  discovered  in  a  corpse.  Selmi, 
in  1870,  while  examining  the  body  of  a  num 
who  was  supposed  to  have  been  poisoned, 
found  an  alkaloid  totally  unlike  any  which 
had  been  described.  Oautier  and  others,  work- 
ing on  the  same  problem,  have  demonstrated 
that,  during  putrefaction,  certain  substances  are 
formed,  variously  described  as  'ptomaines'  and 
'  cadaveric  alkaloids,'  which  are  peculiar  in  them- 
selves, and  which  have  poisonous  properties.  It 
is  probable  that  the  dried  beef  purchased  in 
Momence  had  previously  begun  to  putrefy,  and 
these  poisonous  substances  were  formed.  The  fact 
that  several  of  those  affected  noticed  a  bitter 
taste  to  the  meat  would  conflnn  this  opinion. 
It  is  a  fact  which  has  not  received  the  attention 
it  deserves,  that  in  many  of  the  reputed  cases  of 
poisoning  from  dietary  articles,  disagreeable,  pe- 
culiar, or  bitter  tastes  are  often  noticed  by  the 
patients,  and  that  those  who  are  wise  enough  to 
take  the  hint  which  nature  thus  gives  them,  and  at 
once  refuse  to  partake  further  of  the  article  in 
question,  usually  escape  ;  while  the  others,  who 
neglect  this  warning,  suffer.  Tliis  has  been  noticed 
in  poisoning  by  canned  tomatoes  and  apples,  as 
well  as  by  meat. 


The  recent  studies  upon  the  movements  of 
anadromouB  fishes  in  our  Atlantic  rivers  and 
estuaries,  the  results  of  which  are  in  part  an- 
nounced in  another  column,  are  of  considerable 
moment  from  several  points  of  view.  Much  has 
already  been  written  in  a  theoretical  way  concern- 
ing the  influence  of  temperature  upon  the  migra- 
tions of  fishes,  upon  their  times  of  spawning,  the 
period  of  hatching,  and  their  rates  of  growth.  The 
literature  of  the  subject  has  not,  however,  been 
entirely  satisfactory,  since  a  definite  correlation  of 
observed  fact  with  explanatory  hypothesis  has 
rarely  been  attempted.  The  same  may  be  said  of 
the  literature  of  fish-culture,  which  has  been  to  a 
considerable  extent  prophetic  in  character.  One 
■  of  the  most  important  of  recent  conclusions  is 
that  fishes  do  not  of  necessity  always  return  to 


spawn  upon  the  grounds  where  they  themsc 
first  left  the  egg,  but  that  slight  variations  of  i 
perature  are  sufficient  to  divert  a  school  of  fi 
from  any  river-basin  into  another.  An  impoi 
practical  conclusion  is  at  once  suggested ;  nan 
that  the  success  offish-culture  in  any  hydrogra 
basin  is  so  dependent  upon  similar  operation 
adjoining  waters,  that  co-operative  action  of 
states  is  absolutely  necessary,  either  through 
agency  of  the  general  government  or  by  coml 
tions  between  the  state  commissions.  It  is  g 
fying  to  know  that  the  mass  of  water-tempen 
records  which  has  for  fifteen  years  been  a 
mulating  through  the  labors  of  the  United  Si 
fish  commission,  the  signal  service,  and  the  li 
hpuse  board,  has  at  last  become  sufficiently  j 
to  afford  data  for  the  comparative  study  of  ] 
odical  averages.  AU  students  of  marine  zoo 
will  profit  by  the  study  of  these  tempera 
tables,  which,  we  are  informed,  are  soon  t 
published.  The  rapid  advances  which  are  : 
being  made  toward  the  elucidation  of  the  life 
tories  of  American  fishes  lead  ub  to  hope  that 
time  is  not  very  remote  when  our  knowleJ^ 
the  phenomena  of  marine  Ufe  shall  be  made  d 
definite  in  character  than  at  present. 


The  attempt  to  establish  a  zoological  gai 
in  America  after  the  plan  of  those  already  in  e: 
ence  in  Europe  was  a  novel  and  interesting  on 
the  time  that  the  Philadelphia  zoological  sec 
was  .organized.  The  garden  was  opened  undei 
most  favorable  circumstances.  The  popular  se 
ment  was  successfully  appealed  to,  and  during 
centennial  year  the  garden  received  a  fair  shar 
the  public  patronage.  But  the  favor  which 
tended  the  beginning  of  the  enterprise  has 
continued.  The  society  has  been  conducted  i 
loss  for  several  years.  The  anticipated  deficit 
the  current  year  is  seven  thousand  doUars, 
amount  so  large  as  to  induce  the  directors  to 
vite  the  citizens  of  Philadelphia  to  meet  to  be: 
statement  of  the  society's  affairs,  and  to  disc 
measures  for  their  relief.  At  a  representat 
meeting  of  the  citizens,  held  November  5,  it ' 
quickly  discerned  that  the  garden  of  the  sock 
had  a  firm  hold  on  the  affections  of  the  peo]: 
There  appears  to  be  no  doubt  that  a  successful  eff 
will  be  made  to  meet  the  year's  deficit,  and 
devise  means  by  which  the  society  can  be  plac 
upon  a  permanent  basis.  The  management 
zodlogical  gardens  in  America  will  be  found  to 
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I  a  different  problem  from  that  of  their  European 

protcenitors.     An  interest  in  zoology  is  with  us  less 

iliffiise<l  tlinn  is  tlie  case  abroad,  tlie  climate  is  less 

fnvonible  for  out-of-door  recreation,  the  gardens 

I  are  at  great  distances  from  the  centres  of  popula- 

I  tion.  and  the  cost  of  Becuriag  many  of  the  larger 

I  and  more  interesting  animals  is  great  in  proportion 

OS  tlie  gardens  are  removed  from  tlie  chief  places 

of  traflic.     Tlie  zoological  garden  in  this  country 

j  is  not  likely  ever  to  lie  8elf-«up|xirting.     Whether 

I  or  no  the  zo61ogical  garilen  should  have  a  plan  of 

'  orgrmiaition  distinct  from  that  of  the   botnuictd 

gunlcn  is  a  mooted  point.     It  would  appear  that 

there  is  nothing  inconsistent  with  the  idea  that  the 

plan  of  the  leannMl  society  or  tlie  viniversity  might 

^  readily  embrace  that  of  the  management  of  a  col- 

'  lection  of  living  animals.     Were  such  an  arnmge- 

ment  practii^ble.  it  would  enable  the  garden  to  Ite 

I  benefited  by  the  use  of  the  general  endowment  of 

t  Buch  bodies,  wliile  it  would  not  interfere  with  tlie 

I  popular  uses  of  the  collection. 

NoTwrrHSTASDiNO  THE  FACT  tliat  tlie  whole 
civilized  world  is  interested  in  the  subject  of  the 
transfer  of  ships  across  the  narrow  ne<'k  of  hind 
wliich  separates  the  Atlantic  and  Pacific  Oceans, 
by  which  the  long  v<iyage  around  Capo  Horn 
would  be  avoided,  yet  there  haa  been  no  project 
proposed  or  suggested  which  lias  met  with  loss 
favor  in  the  minds  of  engineers  of  liigh  standing, 
at  lea.st  in  tliis  country,  than  the  Panojua  Canid. 
The  magnitude  of  the  enterprise,  the  formidable 
engineering  difHculties  to  be  encountered,  the  un- 
healthinesB  of  the  climate,  and  the  fact  that  the 
undertaldng  is  a  private  one,  depending  on  pri- 
vate suliwriptions,  constitute  obstacles  which,  when 
taken  t'igether,  seem  to  render  sxiccesa  almost 
hopelese.  The  recent  call  for  more  money  to 
carry  on  the  work,  when  the  most  costly  and  dif- 
ficult portions  liavc  hardly  been  begun,  and  after 
vast  sums  have  already  been  expended,  must 
swaken  grave  apprehensions  on  the  jiart  of  those 
who  have  already  invested  their  money  in  the  en- 
terprise, that  tlie  project  is  beyond  the  financial 
abilities  of  tbe  most  powerful  syndicates. 


erence  to  those  inveetigatioiis,  not  already  other- 
wise provided  for,  which  have  for  their  object  the 
advancement  of  human  knowledge,  or  the  benefit 
of  mankind  in  general,  rather  than  to  researches 
directed  to  the  solution  of  questions  of  merely 
local  importance.  Applications  for  nasi-stance  from 
tliis  fund  should  be  forwarded  to  the  secretary 
of  the  l»oanl  of  trustees,  Dr.  C.  S.  Minot,  25 
Mount  Vernon  Strwt,  Boston,  Mass.,  and  should  be 
accom]ianied  by  a  full  statement  of  the  nature  of 
the  investigation,  of  the  conditiona  under  which 
it  is  to  be  jjrosecnted,  and  of  the  manner  in  which 
the  appropriation  asked  for  is  to  be  expended. 
Tlie  first  grant  will  proljably  be  maile  early  in 
January,  1880.  Tlie  fund  was  originally  given  by 
Mrs.  Thompson,  as  will  be  remembered,  with  the 
expectation  that  it  would  Ix-  administered  by  the 
officere  of  the  International  scientific  association 
proposed  at  the  Phila'lclphia  meeting  of  the  Ameri- 
can association.  This  profiosition  was  to  have 
been  brought  up  at  the  Aberdeen  meeting  of  the 
British  association  ;  but,  so  far  as  known,  no 
action  was  tJiken.  The  fund  is  now  in  the  charge 
of  the  able  body  of  trustees  already  named, 
{Science,  vi.  144).  and  will  doubtless  prove  a  great 
aid  to  American  science  if  the  best  investigators 
will  ask  for  appropriations  from  the  income.  It  is 
a  severe  comment  ujion  the  physicists  of  the  United 
States  that  the  income  of  the  similar  fund  estab- 
lished by  Rumford  for  investigations  in  Ught  and 
heat  should  go  begg^ing  as  it  does. 


As  THB  oooxE  of  the  Elizobetli  Thompson 
'  science  fund  is  already  available,  the  trusteee 
I  to  n?ceive  applications  for  appnipriations  in 

I  of  scientific  work.  Tliis  endowment  is  not  for 
^the  lienelit  of  any  one  department  of  science,  but 
Lit  is  the  intention  of  tlie  tnurteea  to  give  the  pref- 


THE  AOASSIZ  MUSEUM  AT  CAMBRIDOE. 

The  day  after  his  twenty-third  birthday,  Agassis 
wrfile  from  Munich  to  his  brother,  "The  thing  I 
most  desire  seems  to  me,  at  least  for  tlie  present, 
farthest  from  my  reach ;  namely,  the  dire<.-tion  of 
a  great  museum."  He  lived  to  see  the  Museum  of 
couipiiralive  zi>ology,  which  he  founded  on  another 
continent,  the  largest  collection,  covering  tbe  whole 
field  of  natunU  liist<:iry,  ever  brought  together  by 
the  endeavors  of  a  single  individual.  Reckoning 
from  the  inauguration  of  the  first  section  of  the 
building,  to-day  completes  its  quarter  centennial, 
and  renders  appropriate  a  succmct  account  of  its 
inception  and  growth,  largely  in  the  weirds  of  his 
son,  Dr.  Alexander  Agassiz,  when  addressing,  last 
spring,  the  friends  of  the  institution  at  the  open- 
ing of  the  latest  extension  of  the  building. 

The  recently  published  '  Life  of  Agassiz '  shows  us 
that  his  iiassion  for  acquisition  was  euoruious  from 
his  youth.  Wherever  he  went,  his  collections  in 
natural  history  ucciiimilated  to  a  burdensome  de- 
gree ;  and,  although  he  left  every  thing  behind  him 
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when  be  came  to  this  country,  ten  years  had  not 
passed  before  he  had  here  amassed  collections  not 
only  from  America,  but  from  all  parts  of  the 
world,  which  it  would  stagger  many  a  university 
to  support.  Yet  his  aim  was,  not  to  found  a 
museum  wliich  should  be  a  mere  accumulation, 
but  one  tliat  "  should  liave  a  well-<.-ombint.Hl  and 
clearly  expressed  etlucutional  value."  The  bequest 
of  his  friend,  Mr.  Francis  C.  Gray,  in  1858,  of  fifty 
thousand  dollars,  was  the  initiation  of  the  final 
enterprise  ;  and  when  the  new  institution  was  in- 
augurated, two  years  lat«r,  it  poaseasetl,  besides 
the  Gray  fund,  a  building  erected  by  private  sub- 
scription to  the  amount  of  over  |71,000,  a  fund  of 
#100,000  granted  by  the  state  through  the  personal 
exertions  of  Agns^,  imd  the  collections  obtained 
by  his  indomitable  zeal. 

Tlie  bequest  of  Mr.  Gray,  quadrupling  itself  in 
two  years,  did  not  find  Agassiz  unprepared.  In- 
deed, it  was  tile  knowledge  uf  |>lanf<,  to  the  utmost 
details  of  which  he  had  devoted  years  of  tliought, 
that  hatl  moved  the  gift  of  liis  friend.  He  would 
have  tlie  museum  represent  in  each  dei>artment 
the  sum  of  our  information  in  special  zoology, 
comparative  anatomy,  embryology,  paleontology, 
and  zoological  geography.  He  would  have  it  il- 
lustrate at  once  the  structure  and  mode  of  growth 
of  animals,  their  order  of  succession  in  geological 
times,  and  their  geographical  distribution  upon  the 
surface  of  our  globe ;  the  relations  between  the 
animals  of  [jast  time  and  those  now  Uving,  and 
Ijetween  the  law  of  succession  in  the  former,  and 
the  laws  of  growth  and  diHtribiition  in  the  latter. 

"  A  museum  foimded  ujion  a  cfimjiarotive  study 
of  living  and  fossil  aniuials  in  couiitHtion  with 
their  embryonic  changes  and  their  geographical 
distribution  could  no  longer  be  called  simply  a 
zoological  museum,"  said  Agnssiz  in  his  inaugiu^ 
address:  "ours  is  a  museum  of  comparative 
zoology." 

How  large  his  expectation  was  may  be  seen  by 
what  he  wrote  as  early  as  IQ.'iS  :  — 

"  My  hope  is  that  there  shall  arise  upon  the 
grounds  of  Har\-ard  a  museiun  of  natural  history 
which  shall  compete  with  the  British  museum 
and  with  the  Jardin  des  jjlantes.  Do  not  say  tliat 
it  cannot  be  done,  for  you  cannot  supixxw  that 
what  exists  in  England  and  France  cannot  be 
reached  in  America.  I  hope,  even,  that  we  shall 
found  a  museum  which  ivill  be  based  upon  a  more 
suitable  foundation,  and  better  qualilied  to  advance 
the  highest  int^^rests  of  science,  than  these  institu- 
tions of  the  old  world." 

By  a  strange  coincidence,  the  foundation  of  the 
museum  dates  from  the  publication  of  Darwin's 
'  Origin  of  species.'  Of  course,  so  powerful  a 
movement  in  the  scientific  thought  of  the  time 


could  not  fail  to  modify  the  problems  whi 
institution  was  intended  to  illustrate  and  to] 
Yet  the  usefulness  of  the  plans  laid  down  I 
museum  remains  unimpaired  by  the  new  i 
of  treating  questions  of  aftinity.  of  origin,  > 
graphical  and  geological  distribution.     .Shon 
synoptic,  the  systematic,  the  faunol.  and  i 
oulological  Collections  cease  to  bear  the  inte 
tion  given  to  them  by  the  founder,  their  i 
and  irajKirtance,  even  for  the  advocates  of  t4 
biology,  would  not  1«  one  whit  lessened, 
anatomical,  cmbryological,  synthetic,  audi 
series  presented  by  the  pupil  of  Curler  fp 
point  of  view,  are  diffemitly  considered  i 
tlie  followers  of  Darwin,  they  may.  fo 
reason,  have  gaineil  a  general  interest  ( 
formerly  pussess. 

Tlie  pKins  of  the  foimder  hare  lieen 
perliaj^is,  far  beyond   bis  most  sanguine 
tions  ;  and  it  lias  Iwen  reserve*!  for  his  ii 
successor  to  see  the  establishment  of  a  pr 
school  of   natural  history,   amply  provide 
laboratories,   connected    with    a    univerait; 
recognizing  in  the  administration  of  its  l 
claims  of  the  college  and  of  tlie  advanc 
dents,  as  well  as  those  of  the  original  : 
Nor  has  it  neglected  the  intert>st8  of  ' 
but  has  accimiulated  extensive  collec 
veniently  stored,  and  easily  aocessible  to 
aiv  able  to  moke  a  projicr  use  of  this  niateril 

The  publications  of  the  museum  (eleven  \t 
of  bulletins,  and  thirteen  of  memoirs)  give, 
the  addition  of  the  monographs  thus  fiu-  i^snwl  t 
workers  at  the  museum,  a  fair  idea  of  tlie  lid 
covered  by  its  various  departments,  though^ 
do  not  sufficiently  represent  the  original  1 
done  by  the  teaching  staff  of  the  imiven 
its  students. 

The  library  has  grown  from  a  few  ba 
volumes  to  on  important  collection  of  bici 
works,  numbering  over  17,000  volumes,  ex^ 
of  jMimiJilcts  and  of  the  Whitney  library. 

In  18tK)  the  building  covered  a  spnc«< 
sixty  feet,  and  it  cont-iined,  in  all,  sixteen  I 
used  lis  lecture-room,  laboratories,  8tor«'-ny 
exhibition-nxims,      A   visitor  to  tlie  muse 
those  early  days  would  now  lind  it  dithcult  I 
ognize  the  rooms  or  their  contents  in  the 
arrangement.     During  the  early  years  of  tU 
tution,  every  thing  hod   to   be   sacrificed 
exigencies  of  the  rat)idly  accumulating  collo 
But  the  difficulties  involved  in  so  large  an  i 
taking  prevented   Professor  Agassiz  from 
develo|>ing  his  schemes ;   and   it  became 
at  the  time  of  his  death  that  oidy  a  radij 
arrangement  of  the  collections  could  give  ( 
expression  to  his  plans. 
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The  pTOund  covered  by  the  buUiJing  as  it  Btands 
Ito-duT  is  tive  times  as  great  as  in  1860.     There  are 
{no  less  than  eighteen  exbibilion-roc>niE,  with  their 
fcorresponding  galleries,  of  which  eleven  are  open 
the  public.      Thirty-two    rooms  ore   used   for 
Ictumge    and    quarters    for    special   studcntti  and 
fBasistants.     There   are   also  a  lecture-room  twice 
the  size   of  the   former,   a    curator's    room    and 
office,  eleven  laboratories  of  biology  and  geology 
[for   college   and    advance<i  students,    four  nx)ni8 
idevoted  to  the  Ubrnry.  and  in  the  basement,  in 
addition   to   boiler  sjioce,  rooms  intende<l   as  an 
aquarium  and  vivarium  and  for  receiving  freight ; 
making,    in    all.  seventy-one  rooms    and   twelve 
lleries.      These    rooms    are    all    comparatively 
mostly  30  by  40  feet,  no  attempt  being  made 
'  at  exhibition-rooms  im]x>tiing  from  their  size.     All 
are  not  yet  complete,  but  the  space  now  devoted 
to  the  different   classes  of   the  animal  kingdom, 
zoologically   iirranged,  contains   all    that   will   l>e 
given  for  pulilic  exhibition,  no  matter  how  exten- 
Bive  the  collections  may  become ;  for  limited  col- 
lections carefully  assorted  are  far  more  intelligible 
to  the  general  visitor  than  larger  and  more  indis- 
criminate ones  ;  the  visitor  see*  only  one  thing  at 
a  time,  and  is  not  bewildered  by  room  after  room 
or  cape  after  case  of  s])ecimens  which  seem  to  him 
to  have  no  meaning. 

In  the  '  synoptic '  room,  centrally  placed,  a 
favorite  scheme  of  Professor  Agassiz,  the  visitor 
■will  get  an  excellent  idea  of  tlie  great  types  of  tlie 
animal  kingdom,  unennunbered  by  a  mass  of  de- 
tail. He  may  pass  thence  to  one  of  the  '  syste- 
matic '  rooms,  of  which  there  are  five,  devoted 
one  each  to  mammals,  birds,  fishes,  molltisks,  and 
to  radiates  and  protozoa,  with  their  galleries  de- 
voted to  reptiles,  insects,  and  crustocea.  Follow- 
ing these,  he  will  turn  to  the  '  fannol '  rooms,  —  one 
each  for  North  America.  South  America,  Africa, 
India.  Axistralia,  and  Europe->Siberia.  To  study 
the  birds,  for  instance,  he  will  visit  not  only  the 
room  devoted  to  the  illustration  of  tlieir  zoological 
nflinities,  but  the  several  fauual  rooms,  where  he 
will  ilnd  the  birds  characteristic  of  each  province, 
repetitions  being  as  far  as  jioBsible  avoidcl.  This 
plan  obviates  the  crowding  together  into  one  space 
of  the  whole  collection  of  birds,  which  merely 
satiates  the  visitor,  and  teaches  liim  little.  Two 
other  rooms,  not  yet  oijened.  will  bo  devoted  to  the 
marine  faunas,  where  the  gcograpliic^l  and  bathy- 
uietric  distribution  of  the  animals  of  the  Atlantic 
and  Pacific  will  lie  shown.  A  similar  double  plan 
is  cuntewplaled  for  the  fosails.  to  wliich  four  ex- 
hibition-rooms will  be  devoted. 
The  original  jilan  of  the  museum  contempbtted 
I  building  :l<.U  feet  long  by  04  feet  wide,  with 
kJMKS  feet  long  and  of  the  same  width,  built 


as  in  the  accompanying  plan,  in  which  the  section 
in  vertical  lines  represents  that  first  constructed  ; 
that  in  oblique  lines,  the  portion  added  before  the 
deatli  of  Agassiz ;  and  tliat  in  crossed  lines,  the 
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additions  at  two  successive  periods  since.  The 
portion  on  the  right,  in  broken  lines,  was  given  over 
to  the  Peat>ody  museum  of  archeology.  At  the  time 
of  the  death  of  Professor  Agassiz,  the  buildings 
and  collections  repre8ente<l  an  expenditure  of 
about  $200,000.  and  the  invested  funds  amotmted 
to  about  $18.'),000.  The  invested  funds  now  amount 
to  more  than  |.580,000,  while  the  additions  to  the 
building  and  collections  since  that  time  represent 
an  additional  expenditure,  bceides  the  running 
expenses  of  the  museum,  of  more  tlian  |h>00,000,  — 
an  amotmt  very  largely  due  to  the  unstinted  gen- 
erosity and  filial  devotion  of  the  present  director. 

Witnessing  this  enormous  growth,  Mr.  Agassiz 
looks  at  the  future  witlj  no  small  concern.  He 
wo\ild  hold  fast  to  what  has  Ijeen  gained,  but 
hesitates  to  commit  liimself  to  any  further  rapid 
advance  in  the  same  direction,  l)elteving  that  the 
limits  of  a  university  organization  for  such  an 
institution  have  already  been  reached.  While  it 
is  undoubtedly  capable  of  indefinite  expansion  in 
the  way  of  endowments  for  sjiecial  professorships 
and  assistants,  it  is  doubtful  if  it  be  wise  to  expect 
or  aim  at  any  expansion  beyond  that  which  natu- 
rally conicB  from  the  demands  of  endowed  chairs 
in  a  university.  Original  investigation  lias  always 
been  best  promote*!  in  conne<'tion  with  e<lucational 
institutions :  and  museinns  should  grow  in  con- 
formity with  their  demand-s,  and  no  faster,  unless 
they  are  to  become  mere  unwieldy  and  meaning- 
less accumulations. 

If  the  material  growth  of  the  past  is  to  continue, 
the  resources  of  the  institution,  large  us  tliey  are, 
will  soon  be  entirely  iuade<juate.  An  attempt 
has  therefore  been  made  to  combine  the  work  of 
(kseistonta  and  that  of  investigation,  in  order  that 
the  resources  of  the  musemn  vaay  keep  pace  with 
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the  ever-increaBing  BperiaHwttion  in  the  diffoent 
branches  of  natuial  history.  More  than  that,  the 
conditions  and  opportunities  for  special  work  have 
greatly  altered  in  this  country  within  recent  years. 
Other  large  museums  have  been  founded  or  more 
abundantly  endowed,  while  a  large  port  of  the 
original  investigation  of  to-day  must  be  carried  on 
in  the  field  on  fresh  material  which  no  museum 
can  furnish  from  its  stores.  It  therefore  becomes 
wiser  to  abandon  the  accumulation  of  vast  collec- 
tions, excepting  such  as  may  be  cared  for  at  small 
expense,  wherever  these  are  certain  to  be  duplicated 
elsewhere ;  and  to  expend  the  income  from  the 
funds  rather  in  fostering  such  work  as  may  most 
efficiently  be  conducted  by  the  professors  holding 
endowed  chairs  in  the  university,  and  by  the  as- 
sistants in  the  various  departments  of  the  museum. 
The  boldness  and  decision  with  which  Mr. 
Agassiz  here  advocates  a  policy  utterly  at  variance 
with  that  which  has  been  heretofore  pursued,  is 
worthy  of  the  most  careful  attention  of  all  who 
have  to  deal  with  museums.  From  his  position  at 
the  head  of  an  extensive  establishment,  in  which 
he  has  complete  control,  and  which  he  has  himself 
largely  endowed,  he  occupies  an  unequalled  van- 
tage ground.  He  has  cut  completely  adrift  from 
the  traditional  notions  of  what  a  great  museum 
should  be,  while  adhering  rigorously  to  the  exhibi- 
tional  features  impressed  upon  the  museum  by  his 
father.  In  this  we  believe  be  has  struck  the  key- 
note of  what  is  needed  for  a  university  museum  in 
this  country,  and  what  the  requirements  of  modem 
science  demand.  We  commend  his  views  to  all 
who  have  to  deal  with  the  expensive  problem 
which  natural  history  museums  force  upon  the 
attention. 


ANSWERS  TO  CHARGES  AFFECTING  THE 
GEOLOGICAL  SURVEY. 

Sbcretaby  Lahab  has  received  from  Major  J. 
W.  Powell,  director  of  the  geological  survey,  a 
letter,  of  which  the  following  are  the  most  impor- 
tant portions : — 

Various  charges  affecting  discreditably  the  ad- 
ministration of  the  geological  survey  have  been 
current  in  the  newspapers  of  the  country  for  the 
past  four  months,  and  I  deem  it  my  duty  to  call 
your  attention  to  the  same,  and  to  append  brief 
statements  to  them  severally,  that  you  may  see  how 
baseless  and  absurd  they  appear  in  the  presence  of 
the  truth. 

It  is  charged  that  the  survey  has  been  extended 
into  the  eastern  portion  of  Ute  United  States  in 
violation  of  law.  The  law  specifically  provides 
that  the  survey  shall  extend  over  the  entire  United 
States,  and  the  law  was  passed  after  repeated  and 


lengthy  debate  in  congro—  by  an  over^iAm 
majority. 

It  is  charged  that  the  geological  sorvey  is  da(t 
eating  the  wwk  of  the  coast  sturvey  and  of  n 
geological  surveys,  lliere  is  no  truth  cr  colore 
truth  in  the  statement. 

It  is  charged  that  a  oormpt  conspiracy  exi* 
in  the  National  academy  of  sciences  to  break  doc 
the  old  organisation  for  geographical  and  geokg 
cal  surveys  in  order  to  create  the  new  ;  tbtt  tt 
National  academy  itself  had  little  to  do  with  tbi 
but  that  the  conspiracy  was  the  work  of  a  onnq 
ccKnmittee.  In  an  act  of  congress  apinoved  Jm 
20, 1878,  the  academy  was  required  to  report  toon 
grees  a  plan  for  making  a  topographic  and  geoloK 
survey.  Such  {dan  was  reported,  and  the  praa 
geological  survey  exists  in  pursoanoe  of  that  pbi 
under  specific  statutes  passed  by  congress.  Tl 
committee  of  the  academy  that  considered  tl 
subject  was  composed  of  Profs.  O.  C.  Maid 
James  D.  Dana,  William  B.  Rogers,  J.  a  Ne< 
berry,  W.  P.  Trowteidge,  Simon  Newcomh,  ai 
Alexander  Agassiz.  The  plan  was  reported  I 
the  committee  at  a  meeting  of  the  academy  calk 
for  the  purpose  of  hearing  the  report,  and  wi 
discussed  at  length  in  the  academy,  and  adoptc 
unanimously. 

It  is  charged  that  the  scientific  men  of  tl 
National  academy  of  sciences,  in  wicked  collusic 
with  Major  Powell,  "  proposed  to  wipe  out  the  lim 
which  now  fix  the  limits  of  all  lands  sold  from  ti 
public  domain  of  the  entire  country,  and  introdm 
a  new  system."  There  is  no  truth  and  no  ccAat  i 
truth  in  the  statements ;  its  falsity  is  equalled  on 
by  its  absurdity. 

It  is  charged  that  Major  Powell  -waa  elected 
member  of  the  National  academy  of  sciences  1 
corruptly  distributing  patronage  to  its  membei 
Major  Powell  was  elected  to  membership  in  tl 
academy  prior  to  his  appointment  as  director ' 
the  U.  S.  geological  survey,  and  at  a  time  when  1 
had  no  patronage  under  his  control  to  be  usi 
with  the  members  of  the  National  academy. 

It  is  charged  that  the  publication  of  tl 
geological  survey  is  not  germane  to  its  wor 
and  Packard's  'Report  on  geometrid  moths' 
given  as  an  illustration;  and  it  is  stated  tb 
nearly  all  the  publications  of  the  survey  are  of  tl 
same  class.  This  work  of  Dr.  Packard's  was  n 
published  by  the  U.  8.  geological  survey,  but  I 
what  was  known  as  the  Hayden  survey  years  ag 
The  law  now  prohibits  the  publication  of  gener 
works  on  natural  history  by  the  survey,  u 
confines  the  publication  to  works  gennauB  1 
geology  and  geography. 

It  is  charged  that  "  Major  Powell  has  a  fondai 
for  state  geologists.    Now,  if  Powell  cangi 


pst  #4,000  a  year,  ae  he  does  in  several 
alogist  is  8o  much  bettCT  off."  No 
has  ever  received  a  cent  of  salary 
e  U.  S.  geological  survey.  In  oounec- 
ib  the  alwive  charge,  the  names  of  all 
fittists  and  assistant  Keologists  in  the 
Heurvey  are  given,  together  with  their 
^nd  the  statement  is  made  in  such  a 
IS  to  make  it  appear  that  they  are  all  state 
a,  when,  in  fact,  not  one  of  them  is  em- 
fa  state. 

jharged  that  Captain  Clarence  E.  Dutton, 
rdnance  corps,  receives  his  salary  as  cap- 
be  army,  and  also  a  salary  as  geologist  in 
logical  survey.  Captain  Dutton  receives 
ry  as  cajitain  in  the  army,  but  does  not 
I  salary  as  geologist ;  and  his  detail  as  an 
n  the  geological  survey  is  made  uuder 
!?  of  a  8()ecified  act  of  congress,  and  his 
B  been  extended  by  the  present  secretary 

tbarged  that  collections  of  fossils  which 
oe  instance  #50,000,  and  in  another  |100,- 
ead  of  being  deposited  in  the  national 
,  have  been  diverted  to  the  private  muse- 
Pfofeasor  Marsh  of  Yale  college,  and  Pro- 
ipe  of  Philadelphia.  The  geologfcal  sur- 
fossils  in  the  han<ls  of  I^fessor  Marsh  of 
l«ge.  It  also  has  fossils  in  the  hands  of 
■  Newberry  of  New  York,  Professor  Pon- 
tile University  of  Virginia,  F*rofe88or 
Philadelphia,  and  various  other  persons 
Hit  the  United  States.  The  collections  of 
^csU  survey  are  sent  to  si)ecialists  for 
mination,  and  the  statute  organizing  the 
J  survey  contemplates  this  by  providing 
n  the  8|)ecialist8  have  finished  their  work 
illections,  they  shall  then  be  deposited  in 
nal  museum. 

mrged  that  |112,000  was  paid  out  for  sal- 
KcesB  of  the  amount  appropriated  for  that 
last  year.  There  is  no  truth,  or  color  of 
the  statement. 


CRUISE  OF  THE  CORWJN. 

interested  in  arctic  matters  wiU  recall  the 
liTorded  by  a  mo<le8t  octavo  rejiort,  issued 
>venue  marine  bureau  in  1881,  on  the  ex- 
I  of  the  Corwin  during  the  season  of  1880. 
wing  year  the  officers  of  this  gallant  little 
lem    to   havi<   cnitdone  themselves,   and, 

riety  of  creditable  explorations,  had 
being  the  first  civilized  men  to  set 

»/  f*»  CTvit  of  Ihf  U.S.  rttvtn  ue  tttamer  Thomat 
tlu  Arctic  Ocean.  18K1.  By  C«pt.  C.  L.  Hoopnt, 
(•oiotoaiiilloK.  WanhJogtoii,  Oovemment,  1884 
p..  IllukLr.,  IS  pi.     4°. 


foot  on  "Wrangell  Island,  afterwards  more  com- 
pletely surveyed  by  the  officers  of  the  U.S.S.  Rodg- 
ere.  This  land,  first  reported  by  the  Chukchi  to 
Russian  traders,  was  first  seen  by  Kellett,  who  saw 
the  tops  of  the  highest  land,  and  called  it  Plover 
Island,  located  it  erroneously,  and,  having  reported 
much  more  land  which  was  only  mirage,  his 
whole  riiscovery  fell  into  discredit,  if  not  oblivion. 
The  land  was  first  accurately  described,  named, 
and  located  clearly,  by  Capt.  Long,  of  the  whal- 
ing fleet,  who  did  not  land,  —  an  honor  reserved  for 
Hooper  and  his  party,  and  afterward  for  the  Rodg- 
ers  party. 

Tlie  present  report  gives  in  detail  an  account  of 
the  voyage,  and  is  profusely  illustrated  by  cuts  in 
the  text,  of  a  not  very  accurate  or  always  useful 
kind,  and  a  number  of  heliotypes  from  photographs 
made  by  Nelson.  Tliese  are  poor,  considered 
merely  as  pictures,  for  the  difficulties  under  which 
they  were  taken  were  great;  but  intrinsically 
they  are  extremely  valuable.  They  contain  por- 
traits of  numerous  Innuit,  Tsau-chu  (or  Chukchi), 
and  ethnological  objects  of  special  interest.  The 
text  contains  much  that  is  of  interest  to  the  gen- 
eral reader,  but  is  less  useful  to  the  student  than 
the  smiUl  report  of  the  previous  voyage.  Probably 
nothing  was  farther  from  Capt.  Hooper's  mind 
than  the  idea,  that,  by  incorjKsrating  material  from 
other  sources,  lie  was  doing  an  injury  to  his  rejxirt. 
It  is  qm'te  true,  however,  that  in  many  cases  it  is 
uniMJsaiblc  to  determine  whether  a  given  statement 
is  the  result  of  personal  observation  by  himself,  or 
an  inference  from  the  obsfrvations  of  others ;  and 
the  value  of  the  work  as  a  contribution  to  knowl- 
edge is  Beriou«ly  impaired  by  this  state  of  things. 
There  is  some  hasty  generalization,  and  rarely  a 
ilistinct  error,  as  in  the  statement  that  the  Asiatic 
Innuit  have  entirely  disappeared  except  at  East 
Cape  (p.  100).  It  is  well  known  tliat  they  have  not 
disappeared,  and  are  not  likely  to,  and  that  the  short 
stay  of  the  Corwin  party  at  any  one  ix)int  often 
did  not  enable  them  to  learn  to  wliich  of  the  two 
races  their  casual  visitors  belonged.  The  long 
delay  of  publication,  also,  has  made  some  of  the 
statements  obsolete,  especioDy  in  regard  to  cur- 
rents, which  Capt.  Hooper  disciisses  at  some  length, 
and  comes  to  conclusions  which  would  be  to  some 
extent  moditioil,  if  reviewed  to-day. 

The  birds,  fishes,  etc.,  were  trotted  by  Nelson, 
Bean,  Rosse,  and  others,  in  a  publication  which 
api)eared  some  time  since.  In  the  present  volume 
are  some  useful  meteorological  summaries  from 
Nelson's  note-books,  and  a  cliaracteristic  effusion 
on  glaciers,  by  John  Muir.  Tliis  gentleman's  de- 
votion to  glaciers  and  their  work  is  sufficiently 
welt  known  to  American  geologists  to  need  no 
serious  attention  here.     Foreign  readers,  however. 
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may  be  benefited  by  the  reminder  that  other  ob- 
servere,  includiog  aonie  of  Mr.  Muir's  companionH 
on  the  trip  in  question,  Imve  lieen  unaccountably 
blind  to  the  remarkable  phenomena  upon  which 
acme  of  his  far-reaching  conclusionB  seem  to  rest. 
Such  records  aa  this  volume  aiforda,  in  spite  of 
minor  defects,  are  most  iTeditable  to  the  bureau 
and  its  officers:  and  it  is  to  lie  hoped  that  the 
series  may  be  indefinitely  coutinued. 


NEW  BOOKS. 

•••  For  full  titles  we  ■  PuMicatiom  neeived  at  editor't 

offlCt!.* 

'  The  p»Tfect  way  in  diet'  (Kingsfonl)  ia  a  trans- 
lation of  a  thesis  presented,  in  IPSO,  by  the  author, 
for  her  degree  of  doctor  of  medicine,  and  is  a  plea 
for  a  return  to  the  natural  and  ancient  food  of  our 
race,  which  is  Ijetter  understood  when  one  knows 

that  Miss  Kingsfor<i  is  a  vcgetiiriiin. ■  Tlie  Rua- 

sian  revolt "  (Noble)  gives  a  history  of  the  develop- 
ment of  the  country,  showing  the  effecla  of  contact 
with  western  civilization,  and  closes  with  an  appeal 

for  a  constitutional  government  for  Russia. 

'  Wanderings  of  plants  and  anim&la '  (Hehn  and 
Stallybraas)  is  an  attempt  to  trace  the  origin  of 
well-known  plants  and  animals  by  liistoric  and 
philologic  methods.  The  author  holds  that  Europe 
owes  much  more  to  Asia  than  the  mere  botanist 
and  mere  zoologist  are  willing  to  admit ;  that  the 
flora  of  southern  Europe  hn»  been  revolutionized 
under  the  hand  of  niau ;  and  that  the  evergreen 
vegetation  of  Italy  and  Greece  is  not  indigenous, 
but  is  mainly  due  to  the  sacred  groves  planted 
around  the  temples  of  oriental  gods  and  god- 
desses. He  luts  much  to  say  of  Indo-Europeans, 
or  Arj-ans.  at  the  time  of  their  settling  Europe, 
and  holds  that  the  builders  of  the  lake  villages  in 
Switzerland  were  Aryans  at  a  comjiaratively  ad- 
vanced period.  In  fact,  the  low  condition  of  the 
Aryans  on  entering  Eurojie,  and  their  subsetjuent 
obligations  to  other  Aryaiw  in  .\iiia,  and,  above  all, 
to  the  Semitic  races  in  Palestine,  form,  iterhajie, 
the  central  idea  of  the  book. '  Chemical  con- 
version tables '  (Battle  and  Dancey)  are  intendetl  to 
meet  a  long-felt  want  on  the  part  of  agi-icultural 
analytical  chemists  for  some  relief  from  the  time- 
consuming  calculations  necessary  to  convert  the 
result  of  each  separate  determination  into  the 
CTistomary  per  cent.  They  embrace  only  what  is 
require<l  in  the  analysis  of  oommercial  fertilizers 

and   their  derivative  constituents. '  Notes  on 

the  chemistry  of  iron '  (Troilius)  gives  a  description 
of  such  chemical  methods  of  analysis  in  iron  and 
steel  manufactiire  as  have  come  under  the  au- 
thor's personal  observation. '  History  of  Japan ' 

(Thorpe)  is  a  liistory  of  the  country  from  the 
earliest  times,  giving  an  account  of  the  primitive 


religion,  ami  of  the  diltercnt  dt'oastiea, 
with   an  account  of  the  recent 

country. '  Tlie  prin<'iple8  of    ho: 

(Putnam)  contains   lectures   delivered 
Suffolk  district  mnlioal  society,  the 
of  architects,  and  the  Massachuseti 
teclmology,   on   house-dntinage,   and  tli 
construction  of  waah-bitaiim,  closets,  soil  i 
pil>es,  witli  hints  as  to  the  size  and  general 

ments  of   piping. *  First  lessons    in 

photography '  (Spauliling)  gives  the  beg 
few  pages,  an  account  of  the  general  n 
taking  a  negative,  and  obtaining  from  I 
print.  The  subject-matter  is  arranged  in 
of  seven  short  lectures,  whiclj  were  origi 
Uvered  before  the  senior  class  of  a  hi^ 
That  jiortion  of  tlie  book  relating  to 
and  lens  is  treated  very  briefly,  imd  the 
of  the  process  of  development  of  the 
not  state<l  as  fully  as  might  be  desired, 
eral  criticism  on  the  book  is  that  there  is 

enough  of  it. '  De  I'effet  artistiq' 

tographie '  (Robinson  et  II.  Colard)  bc^ 
most  books    on   photography  leave  off, 
photography  wholly  from   the  artistic 
doing  BO  in  a  very  thorough  and  satisfad 
ner.     We  can  commend  the  book  to  all 
to  study  the   principles  of    art   in  pbotq 
and  to  those  who  wish  to  obtain  really 
pictures,  whether  of  landscapes,  groups, 
traits. 


GEOORAPmCAL  NOTES. 

Apropos  of  our  comments  on  tlie  fj 
navigation  in  Hudson  Bay  (.Science,  Ni 
350),  we  leam  that  the  company's  anni 
with  a  cargo  valued  at  over  a  million, 
driven  on  the  t>ar  at  the  anchorage 
Factory,  the  port  of  the  region,  and 
wreck. 

Tl)e  wlialing  fleet  in  Alaskan 
siunmer  numbered  forty  sailing-' 
steamers,  with  a  total  tonna^  of  14,262  tci 
further  disasters  had  occurred  up  to  th 
advices,  and  the  vessels  emlwyed  by  ice  nis 
Barrow  had  been  safely  extricated.  One  I 
and  twenty-six  whales  hod  l>een  taken. 

The  fishing  fleet  of  the  North  Piacific  has  r 
to  San  Francisco.  Fourteen  trips  were  e 
twelve  vessels,  aggregating  2,550  tons, 
taken  in  Alaskan  waters  numbered  822,0 
from  tlie  Okhotsk  Sea  4A2.0(HI.  The  vnlu 
catch  is  about  1150,000.  This  indu.stry  h 
successfully  prosecuted  since  1864. 

The  boundary  between  the  territory  of 
gentine  Ck)nfcderatian  and   Braail,   form] 
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[••western  liniit  nf  the  province  of  Santa  Catherina, 
I  has  been  for  some  time  in  iloubt.     Efforts  liithcrto 
made  to  settle  it  have  been  fruitless  ;  and  the  dis- 
Lputed  area    between   the   Uniguay   and   Iguassu 
ivere,  a  strip  some  seventy-five  miles  wide,  has 
en  regarde<l  as  neutral  ground.     In  the  little- 
nown  region  known  as  the  Missiones,  formerly 
ovemed  by  the  Jesuit  miasionuries,  an  old  treaty 
etween  Spain  and  Portugal  fixed  upon  two  rivers, 
lie  Peperi  and  San  Antonio,  flowing  resfK-c'tively 
north  to  the  Iguassu,  and  south  into  tlie  Urupiny, 
l&s  the  boundary  in  quefttion.     The  determination 
modem  times  of  the  iiarticular  rivers,  out  of 
ly  existing,  which   were  entitled  fo  bear  the 
tbove  names,   has  been  fraught  with   difficulty. 
lie  two  governments  have  now  agreed  to  a  joint 
xploration  of  the  neutral  ground,  in  order  that  the 
utter  may  be  jjermanently  settle<l. 
In  the  re|)Ort  of  Governor  Swineford  of  Alaska, 
ecently  made   public,   an   interesting  risunii  of 
'  affairs  in  the  territory  is  presented.     Educational 
matters  have  made  some  progress,  though  a  want 
^of  tact  on  the  part  of  the  agent  of  the  bureau  of 
lucation,  notwidistanding  his  energy  and  ability, 
Ihas  aggravated  difficulties  which,  in  the  nature  of 
Ithings,  were  serious  enough  already.     The  value 
of  the  south-eastern  part  of  the  territory  is  warmly 
uaintained  by  the  governor,  who  upholds  essen- 
Itially  views  expressed  by  many  iravellers.  which 
'ft  has  been  the  fashion,  on  the  part  of  ignorant  or 
interested  piersons,  to  deride  as  '  rose-colored.'    The 

*«ucccsg  of  mining  and  fishing  enterprises,  and  the 
practicability  of  auxiliary  agriculture,  are  insisted 
Upon.  Hardy  vegetables  do  well,  and  cattle  are 
pJeek  and  in  the  best  condition.  The  white  popu- 
lation of  this  jMirt  erf  the  territory  amounts  to 
1,900,  and  that  of  the  partly  civilized  natives  to 
7.0(H)  more. 

In  this  connection  the  New  York  Times  very 
reasonably  points  out  the  usefulness  of  explora- 
tion in  Alaska,  as  compared  with  arctic  expedi- 
tions. The  prospect  of  a  survey  of  the  very  dubi- 
ously defined  boundary  will  probably  before  long 
reiiuire  systematic  and  extensive  work  in  this 
direction.  The  indirect  results  of  such  investiga- 
tion can  hardly  fail  to  be  important. 
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Standards  of  stellar  magnitudes.  —  The  third 
r<:-|><>rt  of  the  American  comniitte<'  on  ot-'indHrds  of 
pUiir  magnitudes  states  that  (he  zones  following 
hv  twenty-four  selpcteil  equat'irial  stars  have 
ceived  a  second  careful  revisdou  with  the  Prince- 
1  23-inch,  which  should  make  them  include  all 
I  down  to  about  10.0  mag.,  and  that  a  revision 


will  probably  be  made  with  the  Wnshinpton 
26-inch.  Four  of  the  charts  have  been  distrilmted 
to  all  oljservatories  having  large  telescopes,  with 
re<iue8ts  for  all  visible  additions  which  will  fur- 
nish comparisons  of  the  penetrating  power  of 
different  kinds  of  telescojies.  Certain  selecte*! 
standards  in  each  zone,  about  0..'5  mag.  apart, 
have  lieen  measured  at  the  Harvard  college  oljser- 
vatory  with  photometer  I,  and  the  two  brightest,  if 
not  too  faint,  with  tlie  meridian-photometer.  A 
catalogue  of  these  selected  standards  in  the  twenty- 
four  zones,  giving  the  ixxdtions  and  provisional 
magnit'udes,  is  published,  and  also  a  table  of 
twenty-one  close  circumpolors  ranging  in  magni- 
tude friim  2.2  to  in. 7. 

Observing  comparison  stars.  —  Dr.  (.lill  ex- 
presses the  hoj)e  {Aiitr.  tuicltr.,  2,08^)  that  some  of 
the  numerous  well-equipped  Eurojiean  or  Amer- 
ican observatories  will  take  up  the  systematic 
observation  of  stars  that  have  l)een  used  in  comet 
comparisons,  faint  stars  whose  occulntions  have 
lieen  ol)serve<l,  zones  of  stars  employ wl  for  scale 
or  screw  values,  or  stars  that  have  been  use<l  for 
geodetic  purposes.  The  e<litor,  Dr.  Knieger, 
heartily  seconds  the  jiroposal,  and  announces  that 
Dr.  Hirsch,  director  of  tlie  Neuchiltel  observatory, 
stands  ready  to  determine  the  places  of  such  stars 
at  the  recjuest  of  computers  of  orbits.  He  hopes 
to  announce  later  that  other  ofaservntories  Imve 
promised  co-operation. 

The  new  observatory  of  Bordeaux.  —  This  ob- 
servatory, founded  in  IW'l,  has  just  now  {Comptes 
reming,  ci.  600)  published  its  first  volume  of 
Annates,  containing  a  minute  description  of  the 
instruments  (a  meridian-circle  of  0.19  m.  aperture, 
two  equatoriols  of  0.22  and  0.39m.,  and  tliree 
clocks),  and  also  a  determination  of  the  longitude 
of  the  ohser^-atory.  An  important  piece  of  work 
has  been  undertaken  by  the  director,  M.  Itoyet,  in 
the  re-observation  of  the  23,0(K)  stars  in  Argelan- 
der's  stiutliem  zones  l)etween  —  15'  anrl  —  31'  of 
declination. 

Longitude  of  the  Cordoba  observatory,  —  In 
the  Antromiaehc  uachrirhten.  2,08.1.  Dr.  Gould 
publishes  the  finally  adopteil  value  of  the  longi- 
tiule  of  the  Cordoba  meridian-circle,  <lei>ending 
upon  exchanges  of  longitude  signals  with  Buenos 
Aires  on  the  east,  and  Valparaiso  on  the  west. 
Buenos  Aires  was  determined  by  Cnpt.  Green, 
n.S.N.,  via  Lisbon  and  Rio  de  Janeiro,  and 
Valparaiso  by  Commamler  Davis,  U.S.N.,  via 
Wosliington  and  Panama,  and  the  two  results 
agree  within  (*.0'),  a  very  satisfactory  accordance. 
Dr.  Gould  adopts  as  the  final  definitive  {KMiition 
of  the  Cordoba  meridian-circle  :  — 
0  =  —  31°  2.V  15'.46 
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The  Noyember  meteors.  —  Tlie  regfular  Novem- 
ber meteors  or  Leonids,  inoring  in  the  orbit  of 
Tfemple's  comet  (lH6fi  I),  are  due  between  the  12th 
and  IQtl)  of  t)ie  month,  jirnbably  reaching  a  maxi- 
mum iligjilay  on  the  night  of  the  13th.  The 
investigations  of  Prof.  Kirlrwood  aeem  to  indicate 
the  pxistonce  of  tliree  sci^arnte  clusters  moving  in 
this  orliit,  and  there  is  a  jioesibility  of  the  earth 
intersecting  a  portion  of  one  of  tlie  clusters  the 
present  year.  Mr.  Denning  has  jxiinted  out  tliat 
toward  the  end  of  the  montli  circumstances  ap- 
pear to  be  extremely  favorable  for  a  recurrence  of 
the  Androme<la  meteors  (see  Science,  vi.  2~M). 

Lick  observatory.  —  In  a  letter  to  the  Sidereal 
vwmcngir,  dated  Oct.  20,  Professor  Holden  ejc- 
presses  his  thanks  to  the  many  astronomers  and 
societies  that  have  generously  contributed  to  the 
library  of  the  Washburn  observatory,  and  he 
bespeaks  a  similar  generosity  for  the  Lick  obser- 
vat<jry,  of  vrhich  he  is  about  to  take  charge.  He 
requests  that  parcels  Intended  for  the  olwervatory 
be  addressed  to  the  I  Jhrary  of  the  Lick  observatory, 
San  Jose,  Santa  Clara  count.v,  California,  while 
such  as  are  intended  for  himself  jiersonally  be 
directed  to  Berkeley,  California.  Professor  Hol- 
den says,  "  Real  astronomical  work  at  the  Lick 
observatory  will  liegin  as  soon  as  possible.  Under 
the  provisions  of  the  trust,  no  saliuies  i^an  be  jmid 
to  observers  until  after  the  completion  of  the 
obeervatiiry  ;  and  this  date  deiiends  upon  the  time 
at  which  the  large  telescojw  is  ftnislied  by  the  firm 
Of  A.  Clark  &  Sons.  Every  thing  else  is  practi- 
cally complete.  1  have  hopes  that  some  arrange- 
ment may  be  made  by  which  the  meridian  circle 
and  the  12-inch  Clark  refractor  may  soon  be  put 
to  use."  If  the  irame<liate  inauguration  of  sys- 
tematic oljservations  at  this  oljsen-atory  is  con- 
tingent merely  uixin  obtaining  a  fund  sufMcient  to 
employ  assistants  during  the  two  years,  more  or 
less,  which  must  elapse  before  the  permanent 
funds  are  available,  we  sincerely  hope  that  the 
well-known  liberality  of  California  will  come  to 
Professor  Holden's  aid  in  advancing  the  interests 
of  her  mag^dcent  gift  to  science. 


NOTES  AND  NEWS. 

The  Scientific  American  of  October  31  contains 
an  article  by  John  C.  Ooodridge,  jun.,  entitled 
*  Can  the  temperature  of  the  Atlantic  states  lie 
changed  ?'  It  is  neatly  ilhi.stratetl  by  two  charts, 
and  presents  a  dangerously  entertaining,  one-sided 
statement  that  will  doubtless  be  pleasant  reading 
to  the  uninformed.  Tlie  error  that  vitiat**  the 
whole  argument  is  the  implication  that  the  low 
mean  temperature  of  our  Atlantic  states  depends 
on  their  being  next  to  the  Labrador  current  that 


brings  cold  water  down  the  coast,  and  aho 
Gulf  stream  out  to  sea.     To  remedT  this  i 
it  is  proposed  to  dam  up  the  Straits  of  i 
as  if  all  the  cold  water  came  tlirough  tlmt  I 
passage,  and  none  reached  us  from  the  i 
of  Newfoundland  !     But  even  if  we  grrmt  1 
buUd  the  dam,  our  winters  would  still  lie  < 
their  low  temperature  depends  on  the  wiodtl 
the  great  north-western  interior,  and  not  an.) 
chill  of  tlie  Atlantic  waters.  ^ 

—  A  circular  lias  lately  been  iaBoa)  af^ 
University  of  Michigan,  descriptive  of  a  sche 
of  undergraduate  geological  study,  leadii 
degree  of  bachelor  of  science  after  four] 
work.  The  subjects  belonging  strictly  to  | 
are  taught  by  Professors  Winchell, 
Cheever,  and  embrace  general  geology  and  ] 
tology,  mineralogy  and  lithology,  economic  ^ 
ogy  and  metallurgy.  Besides  these,  tlie  t 
riculum  includes  a  certain  amount  of  inatliemat 
chemistry,  pbj-sics,  French,  German,  and  drawi 
and  allows  moderate  excursions  among  eini 
studies,  Field-work  has  no  special  time  alliK 
in  the  course,  although  it  is  noted  that 
'  will  incidentally  acquire  skill '  in  it. 
the  omission  of  survejring  as  a  required 
seem  to  us  as  defects  in  the  plan  ;  the  amnusi 
FVench  and  German  also  seems  to  fall  al|^ 
that  needed  to  give  an  effective  use  cdU 
essential  languages ;  but,  as  a  whole,  the  cm 
must  give  a  good  knowledge  of  theorc'tical  4 
practical  geology  to  the  inquiring  student. 

—  The  Appalachian  mountain  club 
that  a  room  of  moderate  size,  suitable  to  the  | 
of  the  club,  has  been  rented  in  tlie  Tic 
sion,  on  Park  Street,  Boston,  jJOSEcesion  j 
given  about  November  15.  Tlie  club  is  not  j 
condition  to  employ  a  paid  h'lirarian  or  att 
but  it  is  expected  that  by  unpaid  attend 
room  can  be  ojjen  to  all  club  members, 
charge,  during  the  afternoon  hours  of  several  i 
in  the  week,  and  perlinps,  if  a  sutBcient  vulraj 
force  can  be  organized,  every  afternoon,  fl 
contidently  believed  that  when  the  books,VI 
and  photographs  of  the  club  ore  brought  togvtE 
and  uiade  for  the  tirst  time  accessible,  thsj 
will  prove  a  very  attractive  resort  to  ma 
and  that  the  plan  may  lie  even  so  sue 
warrant,  witltin  a  few  years,  a  removal  to  J 
quarters  in  the  same  attractive  building. 

—  A  meeting  of  the  local  committee  to 
for  the   coming  session    in    'Washington.  < 
American  public  health  association,  wasi 
3.     The    committee    on    transiiortAtinn 
that  a  uniform  reduction  of  rates  ha<l  been  ( 
for  members  on  the  railroads  all  over  the  i 
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'  Xneeting   of   the   aBsociatioii  the   prizes 
>y  Mr.  Henry  Lomb  of  Rochester,  for  the 
nys  on  subjects  of   sanitary  importance 
V.  80).  will  be  awarded. 

Uinm  Benjamin  Carjienter,  the  eminent 
physiologist,  died  in  London,  November 
I  tiie  effet-ts  of  terrible  bums  cnusetl  by 
ittiiig  of  a  lamp  while  he  wafl  t.iking  a 
kth  for  rheumatism.  Dr.  CiuTJenter  was 
Bristol  in  1813. 

long  recent  deaths  we  note  the  following  ; 
X.  A.  Guy,  at  London,  in  his  seventy-surth 
Wk  Claude  Bouquet,  miitheinntician,  at 
pb  sizty-seventli  year  ;  Dr.  Mux  Sage- 
Amsterdam,  August  2  ;  Professor  Hjal- 
Imgreo,  mathematician,  Stockholm  ;  Er- 
ibrueiL,  founder  and  publisher  of  the 
e»  teiences  naturdka,  at  Montpellier,  May 
I  flfty-sixth  year  ;  Dr.  J.  Baeyer,  president 

f  Prussian  geodetic  inFtitute,  at  Berlin, 
,  in  his  ninety-first  year. 

LONDON  LETTER. 

tBUguration  of  the  first  practical  '  telpher 
ms  to  have  passed  into  history  without 
t  notice,  though  it  is,  in  fact,  the  cotn- 
ent  of  a  new  means  of  transportation 
ril  Iprobably  develop  into  an  important 
it  industrial,  if  not  of  social,  life.  It  ia 
ided  to  compete  with  railways,  but  to  do 
the  work  of  horses  and  carts,  since  by  its 
lineral  or  agricultural  produce  of  any  kind 
conveyed  over  considerable  distances  in 
lantities  at  a  comparatively  small  cost, 
nd  down  steep  inclines,  without  the  need 
ructing  a  road.  The  term  'telpher 'is  a 
le,  or  St  least  convenient,  abbreviation  of 
comjxDund  word  signifying  'carrying 
d  a  telpher  line  may  be  briefly  described 
erial  light  railway,  driven  electrically. 
>nj  is  the  invention  of  the  late  Prof.  Fleem- 
dn,  F.  R.  S.,  and  it  has  been  severely 
r  some  months  on  a  large  experimental 
'rof.   Jenkin  did  not  live  to  see  the  first 

line  completed,  and  the  final  arrange- 
'ere   worked    out   by    Prof.    Perry,    the 

to  the  Telpherage  company.  The  line 
a  consideration  is  constructed  at  Glynde, 
Kk  estate  of  Lord  Hampden,  late  speaker 
Mb  of  commons,  and  conveys  clay  from 
t  to  a  railway  siding.  It  was  opened  on 
It  consists  of  steel  bars,  }  of  an  inch  in 
06  feet  long,  supported  18  feet  above 
shaped  posts  about  one  chain  apart, 
way,  an  up  and  a  down  line  (one 


bar  sufficing  for  each),  are  supported  8  feet  apart 
on  the  cross-head  of  (he  T.  the  general  appearance 
of  the  whole  being  not  unlike  gigantic  telegraph 
posts  and  wires.  Tlie  carriers,  or  'skips'  as  they 
are  technically  termed,  are  iron  trough-shaped 
buckets,  each  holding  about  2  cwt..  and  suspended 
from  the  line  by  a  light  ircn  fmme,  at  the  tipper 
end  of  «  hicli  is  a  jMiir  of  grooved  wheels,  running 
along  the  line  of  rods.  A  train  is  made  up  of  ten 
of  these,  the  electric  motor  being  in  the  centre. 
An  automatic  block  system  is  provided,  so  that  as 
many  as  twenty  trains  con  be  run  on  the  line  at 
once  without  possibility  of  collision.  Moreover, 
an  electric  governor  has  been  devised,  so  tliat  the 
trains  run  at  the  ranie  speed  both  on  rising  and 
falling  gradients,  even  when  the  incline  is  1  in  8. 
The  initial  source  of  power  is  a  Ruston  &  Proctor 
engine,  controlled  by  a  Williams  electric  gov- 
ernor; this  drives  a  Crompfon  6  'unit"  shunt- 
wound  dynamo.  The  maxtuium  difference  of 
potential  is  lUO  volts,  and  the  current  for  one  train 
is  8  amperes.  The  Reckeny^inn  motors  run  in 
parallel  arc,  and  the  resistance  of  each  is  large 
compared  with  that  of  the  rods  used  to  support 
the  train  and  convey  the  current.  The  uniform 
speed  is  about  four  miles  per  hour,  and  ittsclaimed 
that  material  can  Iw  conveyed  at  a  cost  varying 
from  4  to  15  cents  per  ton  per  mile.  A  friend  of 
the  present  writer  has  proposed  to  the  Telpherage 
company  to  lay  down  a  line  in  Trinidad,  to  bring 
material  to  the  coast,  the  conveyance  of  which  on 
muleljack  at  present  costs  nearly  $3  per  ton. 

The  death  of  Dr.  Thomas  Davidson  will  be 
severely  felt  at  Brighton,  where  he  had  resided  for 
some  years  past,  as  he  was  accustomed  to  devote 
a  considerable  amount  of  time  and  trouble  to  the 
arrangement  of  the  getilogical  and  zoological  col- 
lections in  the  town  museum. 

Tlie  beginning  of  the  academical  year  at  Oxford 
has  been  signalized  by  the  opening  of  the  new 
physiological  laboratories,  at  the  l)ack  of  the 
university  museum.  The  anti-vivisectionist  iKirty, 
in  convocation,  headed  by  some  prominent  resi- 
dent meml)er8  of  the  university,  have  made  two 
determined  attempts  to  prevent  Professor  Bunion 
Sanderson  from  teacliing  jihysiology  as  it  should 
be  Uiught ;  but,  forturmtely  for  science,  their  ef- 
forts have  been  unsuccessful,  and  another  great 
step  has  been  made  towards  improving  the  medical 
si'hool  of  the  tmiversity. 

On  Nov.  9  the  International  inventions  exhibi- 
tion will  be  closed.  The  attendance  up  to  the 
present  time  has  been  nearly  3.7.')0,0(K)  jiersons, 
and  at  present  cheaji  excursion  trains  are  being 
run  from  all  parts  of  the  British  islimds.  The 
nightly  simultaneous  illumination  of  10,(XK)  glow 
electric  lamps,  and  the  marvellous  chromatic  dis- 


430 


SCIENCE. 


IvoL.  VL, : 


plays  with  tlic  elwlric  light  and  the  fountains, 
under  (.'ol.  Sir  Francis  Button,  still  attract  large 
crowds. 

At  a  recent '  Gilchrist  trust '  lecture  in  Greenock, 
by  Mr.  William  Lant  Carpenter  on  the  telephone, 
transmittent  were  phiced  on  the  lecture-table,  and 
a  party  of  ladies  in  the  office  of  the  Ghmgoio 
herald,  twenty-flve  miles  away,  heard  nearly  the 
whole  of  the  lecture. 

In  n  district  of  London  known  as  the  Borough, 
and  inhabited  \>y  a  similar  iKi|>ulntion  to  thnt  in  Uie 
Bowery,  New  York,  a  largo  theatre  has  recently 
been  taken,  mainly  iit  the  cost  of  the  Duke  of 
Weatniinster  and  Mr.  Samuel  Jlorley,  and  has  been 
converte<l  into  a  temperance  music  hall.  For 
three  or  four  years,  on  one  night  a  week,  for  seven 
or  eight  inontlis  in  the  year,  ix>pulur  lectures  on 
science  are  delivered,  in  which  many  very  eminent 
men  take  an  interest.  Sir  John  Lubbock  will  lec- 
ture there  on  Nov.  8,  upon  ants.  Temperance  meet- 
ings, ballad  concerts,  and  '  variety  entertain- 
ments'  occupy  other  nights  in  the  week,  and  the 
managers  are  con.stantly  receiving  remarkable 
testimony  to  the  gixxi  done  by  '  tlie  Vic,'  or  Royal 
Victoria  coffee-hall.  W. 

London,  Vet.  SI. 


ST.  PETERSBVRO  LETTER. 

The  meteorological  conditions  of  the  last  sum- 
mer have  attracted  general  attention  in  Rutsia. 
It  is  but  too  common  to  hear  of  the  coldest  or 
hottest  season  remembered  by  the  oldest  inhabit- 
ant ;  but  the  heat  of  the  end  of  June,  and  of  the 
whole  of  Jul}',  in  the  greater  jiart  of  European 
Russia,  was  truly  exceptional.  In  St.  Petersburg 
the  mean  temperature  of  July  was  21°.2  C, — the 
highest  since  tlie  observation.s  began  (1743),  with 
the  exception  of  Jidy,  1757.  In  Moscow  the  mean 
tempi'rature  of  July  was  2U°.5  C. — tJie  highest  in 
the  seventy-five  years'  observations,  except  Julj', 
1P20,  when  it  was  0".!  liigher.  But  as  the  mean 
of  the  present  July  is  from  observations  outside 
the  city,  while  in  1826  the  observations  were 
made  in  the  city,  it  is  probable  this  July  was 
hotter.  Tlie  heat  was  especially  ri-markdhle  for 
its  unalMtted  continuance.  It  seeins  thnt  long- 
continued  anticyclones  existi-d  in  the  north  and 
nortJi-east  of  Russia,  and  thus  warm  and  dry  south 
and  snuth-east  winds  were  prevailing.  A  very 
great  st-;iiTity  of  water  followi-Kl,  eaptfcially  in  the 
south,  where  alreiidy  the  9i»riiig  months  had  lieen 
dry.  Ijikes,  pt)nd8,  and  wells  drietl  up,  and  some 
villages  were  obliged  to  sell  all  their  cattle  for 
wont  of  water ;  and  that  for  drinking  purposea 
hafl  to  be  brought  from  many  miles  away.  In  the 
north  and  centre  of  Russia  many  swamps  dried  up 


entirely,  aiid.  in  July  and  .\ugtiBt,  forest 
firc«  occurred  in  many  jiarts  of  the  count] 
large  rivers  were  excee«iingly  low,  and 
seriously    imjjeded  ;  so   that  on  the  VoK 
was  low  water  as  far  down  as  Staviop 
Simbirsk,  wlule  fonnerly  it  was  not  ob 
down  than  the  mouth  of  the  Kama. 

From  the  liegiiming  of  August  in  some^ 
the  south,  and   later  on  in  other  parts  uf  ] 
heavy  and    protracted    rains   followed, 
damaging  the  hardest,  and  interrupting  thet 
ing  of  the  railroad  from  Ekaterinburg  to  ^ 
in  Siberia, 

Tlie  tirst  general  meet  ing  of  the 
society  this  season  was  held  on  the  I4tfa  i 
ber,  and  the  following  news  was 
by  the  secretary  :  two  additional  got 
grants  hud  been  received  by  the 
thoasand  rubles  for  tlie  classilication  iTfi 
lection  and  pubhcation  of  the  travels 
ceased  zoologist,  Sjevertzof,  and  two 
rubles  for  the  collection  of  the  music  of 
of  the  i>eople.  Tlie  first  exjiedition,  to] 
1886,  will  consist  of  the  musician,  Dutectv| 
gecretarj"  of  the  ethnographical  section,  »« 
visit  the  northern  part  of  Russia,  where  thooU 
lore  has  been  better  preserved,  owing  to  titf 
of  railroads  and  great  citii«.  A  thous 
have  been  lieijueathed  by  the  deceoaed 
Prince  N.  51.  OaUtzin,  for  geogmphical  ex 
The  proposed  exi)editicin  to  tlie  gtacies 
Cliang-Tengri.  in  the  Thian-.Shan.  for 
society  liad  granted  an  allowance,  was  \ 
aU  1886. 

Besides  the  Iswestia  (transactions),  the  I 
volumes  of  the  memoirs  have  been 
in  preparation  :   vol.  xiv.,  on  general 
containing  Dr.  Sjierck's  '  Russia  of  the  I 
Tliis  is  a  general  description  of  the  Amu 
including  topograjihy,   climate,   fauna, 
nography,  etc.     The  most  interesting 
on  the  colonization.     The  author  has  Ion 
in  the  country.     Vol.  xv.,  |.iart  i.,  will  i 
issued.     It  will  contain  the  results  of  the  Si 
levelling.    Tliis  is  certaily  the  most  imf 
ling  yet  made,  from  its  extent  as  tvcll  a>| 
imiHirtance  of  the  results  arrived  nt,  I 
geograjihy  of  Asia,  the  climate,  etc. 
the  same  vohmie  is  issued.     It  contains  J 
kol's  pajjer,  '  On  a  covering  of  snow.  it8| 
on  climate  and  weather.'     Vol.  xvi.  is  in  | 
consists  of  a  description  of  Lapland  tiy 
arow,  formerly  Russitm  ("onsul  at  liamm^ 
fruit  of  extensive  travels  in  the  countrr. 

The  branches  of  the   geographical 
generally  late  with  their  reports,  so  that  I 
but  just  sent  in  those  for  1884.     Fram] 


a  18.  1885] 
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branch  (Irkutsk)  it  18  learned  that  Sanni- 
elled  on  the  upper  Man  River,  following 
Lindiwi  vorsts,  to  its  contlui-nce  with  the 
He  Diet  with  numerous  and  interesting 
nx^ks.  all  on  liard,  nearly  vertical  surfaces. 
i  visited  the  Minussinsk  district,  and 
I  many  tumuli,  titatues,  and  peculiarly 
stoneB,  probably  having  a  signilication  in 
il  ceremonies  of  the  fumier  inhabitants. 
:asian  branch  (Tiflis)  reports  generally  on 
mphlcal  work  in  the  Caucasus.  As  before, 
:;asinn  niiUtiirj-  toiiogra])hical  section  has 
)d  work,  especially  east  of  the  Cas]iian. 
graphic  determination  of  lougitude  be- 
Jatuni  aud  Nikolaiew  lias  been  made. 
Stebuitzky  luis  prepared  a  larj:;:e  work  on 
rapliy  of  the  Caut^asus.  Tlie  hydrograph- 
c  on  the  east  coast  of  the  Black  Sea,  under 
Zarudny,  continues.  Four  new  meteor- 
■itations  have  begun  work,  and  it  is  hoped 
bare  two  stations  on  the  road  across  the 
n  chain,  and  one  at  Kars.  These  reports 
«in  a  large  amount  of  information  in  re- 
tiie  other  geological  and  etimological  ex- 
is  going  on.  O,  E. 

ftitnux,  Oct.  IS. 


LETTERS  TO  THE  EDITOR. 

Hgaidi  orf  rtqueMtfd  lnb*at  britf  a*  pntUhlt.  The 
^■■AiadeiWM  rcqalrat  at  iirmif  o/ gooa  faith. 

Flood  Rock  explosion. 

rticleg  upon  the  FIixmI  Rock  explorion  con- 
i  your  issue  of  October  16,  to  which  my 
I  Ma*  juat  be«D  called,  though  evidently  the 
M  of  men  who  are  more  fBmiliar  with  the 
irk  of  the  study  than  with  the  varied  and 
ted  requiremeots  of  engineering  practice, 
an  answer  through  your  columns,  in  order 

fair-minded  portion  of  your  readers  may 
Dialed  into  erroneous  judgments  through  the 
nd  unfriendly  remarks  cunceming  the  delay 
the  mine  that  have  been  plnced  before  them. 
Dry  of  the  Flood  Rock  explosion  may  be  told 
y  few  words.  For  ton  years  a  great  work 
wring,  costing  a  large  amount  of  money,  bad 
log  on,  the  successful  accomplishment  of 
•pended  opon  the  saccessfal  explosion,  by 
I  acttOD,  of  390,000  pouads  of  high  explo- 
!'be  whole  work  required  the  mrist  careful 
d  forethought,  to  avoid  accident  to  Ufe  or 
1  to  ehminato,  as  far  as  possible,  the  chances 
ge  to  any  part  of  the  system,  upon  whose 
ler,  at  the  critical  moment,  the  success  of 
rtakiuK  depended. 

essential  that,  as  soon  as  the  mine  should 
,  it  should  be  fired,  for  at  any  moment  there 
vsibility  of  accident  to  the  apparatus,  which 
rlay,  if  nut  ruin,  the  work  of  years;  but  at 
je  precisely  we  should  be  ready  for  the  ex- 

..I  1  ...  (,p  certainly  predicted,  though  from 
the  work  was  progressing,  we  hoped 
Li'L'  at  high  water,  11  a.m.,  ou  Satur- 


day, October  10.  Work  on  the  mine  had  been  goiug  on 
night  and  day  under  the  personal  direction  of  Lieu- 
tenant Derby,  who  spared  himself  no  inconvenience 
and  avoided  no  danger  connected  with  it,  in  order  to 
get  the  thing  through  in  time  ;  and  yet,  as  it  happened, 
the  preparations  could  not  be  quite  coniplotcd  uutil  a 
few  minutes  after  II  o'clock  on  the  day  appointed, 
when  the  mine  was  fired.  I  hardly  need  say  that  this 
deUy  was  unavoidable. 

General  Abbot,  who  had  been  requested  by  General 
Newton  to  take  charge  of  the  photographic  and  the 
seismoscopic  arrangemnnts  for  the  explosion,  had  by 
personal  apphcation  to  the  superintendent  of  the 
Western  union  telegraph  company,  secured  the  use  of 
a  wire  for  a  short  time,  from  the  firing  point  at 
Astoria  to  Patchogue  in  one  direction,  and  to  West 
Point  in  the  other ;  and  when  the  representative  of 
the  geological  survey  applied  to  him  for  information 
in  regard  to  the  explosion  he  offered  to  send  chro- 
nometer ticks  to  the  Western  union  office  in  New  York, 
so  that  they  might  be  traurtmitted  to  the  observers 
who  were  not  under  his  (Gen.  Abbot's)  orders.  No 
advantage  was,  however,  taken  of  this  offer,  though 
the  Western  union  company  would  doubtless  have 
been  as  willing  to  grant  the  use  of  their  wires  to  these 
gentlemen  as  to  General  Abbot. 

One  of  our  engineer  points  of  observation,  that  at 
Willet's  Point  on  Long  Island  Sound,  was  not  con- 
nected electrically  with  the  firing  point ;  the  nearest 
telegraph  station  being  three  miles  distant,  at  White- 
stone.  Yet  the  young  officers  who  were  detailed  to 
watch  the  seiamoscope  there,  watched  until  they  got 
their  observations,  and  would  have  watched  for  an 
hour  if  necessary,  or  until  notified  to  stop.  Observa- 
tions, it  is  stated,  were  also  successfully  made  at 
Columbia  college,  Yonkers,  Princeton,  and  Cam- 
bridge, though  none  of  the  observers  at  these  places 
were  in  electric  connection  with  the  finng  point. 

The  same  degree  of  intelligence  which  secured 
successful  results  in  these  instances  would  doubtless 
have  prevented  Professor  Paul  from  losing  his  obser- 
vations at  Staten  Island,  and  would  have  saved  him 
the  discredit  of  having  written  a  very  ill-tempered 
letter ;  and  an  inteihgent  study  on  bis  part,  of  the 
results  of  the  explosion  at  Hallet's  Point  in  1)S76, 
would  have  prevent«d  him  from  mistaking  the  slight 
disturbance  which  he  observed,  for  that  which 
would  necessarily  be  produced  by  the  explosion  of 
nearly  ISO  tons  of  high  explosives. 

If,  then,  there  was,  as  has  been  charged,  any 
blundering  or  want  of  intelligent  co-eperation  in  tbn 
matter,  it  is  evident  that  it  was  on  the  |>art  of  those 
who  failed  to  take  the  necessary  precautions  to  in- 
sure the  success  of  their  observations,  and  not  on  the 
fiart  of  the  corps  of  engineers  of  the  army,  whose 
ong  and  honorable  service  has  been  uniformly 
marked  by  an  intelligent  and  faithful  performance 
of  its  duties,  and  by  freedom  from  mean  and  de- 
grading jealousies. 

Walteb  McFasLiAHD, 

Lieutenant-Colonel  of  Engineer*. 
New  Tork,  Oct.  S8. 


I  fully  acknowledge  that  the  time  observations 
upon  the  explosive  waves  from  Flood  Rock  were  a 
matter  of  secondary  importance,  mostly  of  scientific 
interest,  and,  even  in  the  '  quiet  of  the  study,'  think 
I  can  appreciate,  perhaf>s  not  fully,  but  in  a  high 
degree,  the  comphcated  difficulties  in  the  way  of 
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saccessfully  bringini;  aboot  the  explosion,  so  graphic- 
ally described  in  Colonel  McFarland's  letter. 

From  the  stand-point  of  an  outside  would-be  ob- 
server, the  story  of  the  Flood  Bock  explosion  may  be 
told  as  follows.  The  idea  of  determiniufi;  the  velocity 
of  the  vibrations  tbrouKh  the  ground  was  suggested 
at  a  late  date,  and  the  preparations  were  necessarily 
hurried  and  incomplete.  No  official  information 
could  bo  obtained,  fixing  even  approximately  the 
date  of  the  explosion,  and  we  were  obliged  to  depend 
upon  the  newspapers  for  that  information.  Near 
the  end  of  the  week  preceding  its  occurrence,  the 
papers  announced  that  the  time  was  set  for  Wednes- 
day, October  7,  at  9  a.m.  We  hurriedly  collected  the 
apparatus  prepared  to  date,  boxed  it,  and  shipped  it 
to  New  York  on  Monday  the  5th,  and  were  to  follow 
it  that  night,  when  the  evening  papers  announced 
a  postponement  probably  till  Saturday  the  10th. 
Nearly  all  the  astronomical  observatories  within  200 
miles  of  New  York  had  been  invited  to  co-operate  (see 
Science,  vi.  827),  and  had  been  asked  to  watch  the 
New  York  papers,  and  been  promised  a  telegram 
several  hours  before  the  event,  fixing,  if  possible,  the 
nearest  minute  at  which  it  would  occur. 

The  announcement  and  warning  by  General  New- 
ton on  the  afternoon  of  Thursday  the  8th,  together 
with  a  letter  at  the  same  time  to  the  representative 
of  the  geological  survey,  were  the  first  information 
we  had  of  the  time  set  for  the  explosion. 

I  would  say  that  Qeneral  Abbot  cordially  co- 
operated with  us,  and  that  his  offer  to  send  his  time- 
signals  to  the  Western  onion  office  (after  the  explo- 
sion) was  duly  appreciated.  We  did  not  take 
advantage  of  it,  however,  as  it  would  have  been  very 
troublesome  to  distribute  signals  to  fourteen  observa- 
tories or  institutions  scattered  in  all  directions  over 
an  area  of  200  miles  radius,  and  it  was  entirely 
unnecessary,  as  every  one  of  thorn  had  the  means  of 
determining  standard  time  for  itself,  or  was  in  daily 
receipt  of  standard-time  signals  at  noon.  With  the 
delay  in  the  time  of  firing,  of  which  we  do  complain, 
we  understand  that  General  Abbot  had  nothing 
to  do. 

It  should  be  distinctly  noted  that  the  engineer 
observers  within  sound  of  the  telegraphic  ticks  from 
the  chronometer  at  Astoria,  and  waiting  for  the  pre- 
liminary automatic  signal  from  the  firing-key,  were 
in  a  vastly  more  favorable  position  in  case  of  delay  ; 
and  if  this  had  been  anticipated,  and  there  had  been 
time  and  opportunity  to  distribute  the  chronometer 
ticks  and  firing-signal  to  all  the  outside  stations,  of 
course  it  would  have  been  done. 

Regarding  the  observations  cited  by  Colonel  UcFar- 
land  as  having  been  successfully  made  at  Columbia 
college,  Yonkers,  Princeton,  and  Cambridge,  I 
would  say  that,  at  the  first  two,  it  was  due  to  their 
proximity,  while,  in  view  of  Professor  Young's  de- 
scription of  the  Princeton  observations  {Science,  vi. 
885),  it  seems  somewhat  of  a  strain  upon  the  meaning 
of  language, —  unless  used  in  some  approximate,  engi- 
neering sense, —  to  call  them  a  success  ;  and  at  present 
the  writer  considers  it  somewhat  doubtful  if  the 
Cambridge  observations  refer  to  the  explosive  wave. 
The  statement  that  the  two  officers  at  Willet's  Point 
would  have  watched  an  hour,  if  necessary,  only  goes 
to  show  how  much  better  posted  the  engineer  ob- 
servers were  as  to  a  possible  delay  in  the  firing. 

As  to  my  own  observations  at  Staten  Island,  their 
failure  is  of  itself  of  little  importance,  bat  it  is  to 
me  a  source  of  wonder  and  sincere  admiration  to  tee 


how  much  more  an  engineer  officer  can  know  about 
them  than  the  observer  himself.  They  will  be 
described  in  due  time  with  the  other  reports.  At 
present  I  can  only  say  that  under  the  same  circum- 
stances, if  endowed  with  only  the  same  '  degree  of 
intelligence '  I  then  possessed  (even  after  a  study  of 
the  billet's  Point  explosion  of  1876),  I  should  prob- 
ably do  just  the  same  again ;  but,  with  the  rapid 
growth  since  Oct.  10  of  ray  knowledge  of  engineering 
science,  I  can  hardly  state  now  how  long  I  would 
not  wait  for  the  occurrence  of  a  definitely  predicted 
engineering  phenomenon. 

Suffice  it  now  to  say  that  eight  out  of  the  seven- 
teen stations  were  successful  in  observing  either 
the  first  arrival  or  the  pretty  certain  non  arrival 
of  the  vibrations.  The  others  were  all  thrown  off  by 
the  delay,  combined,  in  four  cases,  with  observation 
of  earth-tremors  occurring  at  several  places  during 
the  first  ten  minutes  aifter  eleven.  It  would  almost 
seem  as  if  the  earth  itself  were,  about  that  time, 
growing  uneasy  at  the  delay  in  the  oncoming  of  the 
dread  event.  H.  M.  Path,. 

WuhUsgton,  Nov.  9. 


The  arms  of  the  octopus,  or  devil  fish. 

Prof.  T.  Jeffrey  Parker  {Nature,  October  15,  p. 
586)  refers  to  an  octopus  of  the  New  Zealand  fauna, 
with  arms  five  feet  five  inches  long,  as  the  longest 
seen  by  him,  and  as  exceeding  what  Mr.  Henry  Lee 
calls  the  longest-armed  octopus  known,  namely,  that 
from  Vancouver  Island,  which  had  arms  five  feet 
long. 

In  1874  I  speared  an  octopus  in  the  harbor  of 
Iliuliuk,  Unalashka,  which  was  afterward  hung,  by 
a  cord  tied  around  the  body  immediately  behind  the 
arms,  to  one  of  the  stern  davits  of  the  coast  survey 
vessel  under  my  command.  As  soon  as  the  animal 
died  and  the  muscles  relaxed,  I  noticed  that  the  tips 
of  the  longer  tentacles  just  touched  the  water.  On 
measuring  the  distance  with  a  cord,  I  found  it  to  be 
sixteen  feet,  giving  the  creature  a  spread  from  tip 
to  tip  of  the  longest  pair  of  arms,  of  not  less  than 
thirty-two  feet.  The  arms  toward  the  tips  were  all 
exceedingly  slender,  but  rather  stout  toward  the 
body,  which  was  somewhat  over  a  foot  long.  The 
largrat  suckers  were  two  and  a  half  inches  in 
diameter  ;  the  whole  creature  nearly  filled  a 
large  washtub.  Parts  of  this  specimen  are  now  in 
the  U.  S.  national  museum.  Having  heard  oc- 
topi  were  eatable,  and  the  flesh  looking  white  and 
clean,  we  boiled  some  sections  of  the  arms  in  salt  and 
water,  but  found  them  so  tough  and  elastic  that  our 
teeth  could  not  make  the  slightest  impression  on 
them.  Wm.  H.  Dau.. 

Wuhlogton,  NOV..S. 


The  care  of  pamphlets. 

In  printing  my  letter  on  p.  408  of  your  issue  of 
Nov.  6,  you  printed  the  Dewey  classification  numbers 
with  a  comma,  thus  obscuring  their  character  as 
decimals.  According  to  the  custom  of  Mr.  Dewey, 
you  might  have  placed  a  comma  or  period  after  the 
third  figure,  but  unless  you  did  that  you  should  have 
printed  them  without  punctuation  marks  ;  526,  for 
instance,  is  a  primary  division,  of  which  52641  is  a 
subdivision.  P.  Pickmah  Maiiw. 


SCIENCE.-SUPPLEMENT. 


FRIDAY,  NOVEMBER  13,  1885. 


THE  RESULTS  OF  SHAD  PROPAGATION 
ON  THE  ATLANTIC  COAST. 
At  a  recent  meeting  of  the  Biological  society  of 
Washington,  Col.  Murshnll  McDonald  read  a  jxiper 
niion  the  necessity  of  nrtificinl  proiMigiition,  in 
relation  to  the  maintenance  of  the  shad  flsherira. 


fluctuates  under  local  conditions.  It  is  not  true 
tliat  shad,  8[>a\vnixl  in  oertnin  rivers,  necessarily 
return  to  the  same  rivers.  They  remain,  it  is  true, 
in  the  geographical  area  in  which  they  were 
spawned,  but  may  seek  any  fresh  water  within 
that  area.  It  is  only  by  taking  the  statistics  of  the 
rivers  of  the  entire  area  that  it  could  Vie  deter- 
mined whether  there  had  lx»en  an  actual  increase  or 
decrease.    Table  L  giving  "  C!omparative  statistics 
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TABLE   I. 
ABATIVE  STAIXsnCS  OP  THE  SUAD  FISHERIKS  OF  THE  ATLANTIC  COAST  aiVKRS  FEOM  CAPK  OOO,  MASS., 
TO  CAPE  HKNBY,  VA.,  FOR  1880  AND  1885. 


Number  of 
•bad  Uken 

In  1880. 

Number  of 
■had  token 

ID18». 

Per  cent  of 

iDoreaae  or 

decrease. 

Bemarks. 

Itil8.«08 

ni.tta 

7as,8iio 

»,o«,eoo 

4l6.noo 
l.)7«,03H 
I.148.4P6 
l.OS.'.OOO 

^e>%  Deoroaae. 
SSjt  locreaae. 
8^  Inoreaie. 
SIK  Decrease. 

Tbe  aKgregate  Increased  oalvb  of 
ahad  in  iAH5  over  18H0  amounted  to 

Undfoo  River 

OhHWDeftke  BuTuid  Its  trlbutarlea..... 

loralue...'. ! . .  .'978|b80. 

Aggn*gaio  oBtoh  

S.BTO.liM 

4.170,184 

7.S)(  Increase. 

TABLE  n. 

COHPABATIVE   STATISTICS   OF   THE  BHAD  FISHXBIES   OF  CHESAPEAKE    BAY  AND  ITS  TRIBPTARIES 

FOB    1880   AND    1886. 


Number  ol 

■bad  Uken 

In  1880. 

Momber  of  shad  Uken 
in  1886. 

Total  num- 
ber of  shad 
taken  In 
1(«6. 

Peroentof 
Increase 

or 
dooreaoe. 

Bemarka. 

In 

salt    water 

la 
fresh  water 

Uy  pound  net  Bstaerles  In  Cbcsa- 
peake    Bs;    outside    of    tbe  > 

B8S,»43 

814,000 
B8i,R0O 
184.000 

718,448 

60,000 
80,000 
220,000 

71S.448 

212.101 
167,81)7 
260.000 

Increase. 

8B)S 

Deorease. 

8Bj( 
Increase. 

07y  nf  all  shnd  tukPD  in  tbe 
Cheaapeake  and  Icn  tributaries 

102.101 
97,897 
80,000 

SusftuefasoQab  RlTcr  uuil  minor 
tributaries    at   tbo    head    of 

brackish  water  before  rescb- 
tnK  spawnlDg  i^ounds. 

The  88j(  taken  by  the  river 
flsberles  on.  or  in  the  Tiololty 
of,  their  spawolQi:  grounds, 
belnc  captured  for  tlir>  mnst 
part  before  they  had  ppawnt^d. 
It  will  be  seen  tnat  we  are  de- 

Potomac RlTer 

Tork  Rivnrisll  salt  wat«r)catcb. 
Included  tn  tbe  pound  uetfUb-  - 
erios  of  tbe  bay 

108,000 
84,600 

46,000 
«7,tB0 

200,000 
27.260 

245.000 
84,600 

Increase. 

pendent  for  natural  reproduc- 
tion upon  tbe  small  number  of 
sbad  that  escape  tbe  pound 
nets  and  elude  tbe  energetic 

Minor  tributaries  of  tbe  Cbesa- 1 
peake   on   eastnni    share    otv 
MaryUnd  and  VirKinIa | 

pursuit  of  the  river  flsbennen. 

IM»4,64» 

1,1IS,N8 

817,108 

i.«n,8ae 

Deoresse. 

He  argued  that  the  shad  fisheries  depend  upon 
artificial  production  for  their  maintenance.  Tliis 
theory  wn*f  illustrated  by  a  compnriB<jn  of  statistics 
for  1880  and  1885,  and  a  consideration  of  the  at-- 
tendant  conditions.  The  figures  for  1880  were 
taken  from  the  census  reporta ;  those  for  1885 
from  a  recent  reconnoiasanoe  by  experts,  usually 
the  SHiue  persons  who  made  the  census  reports. 
He  brought  together  Uie  statistics  of  all  tlie  rivem 
of  the  Atlantic  slope.     The  C4itch  in  each  river 


of  tlie  shad  fisheries  of  the  Atlantic  rivers,"  was 
submitted. 

While  tlie  conunercial  value  of  the  increase  was 
not  large  compared  with  the  whole,  that  sum  was 
ten  times  as  great  as  the  yearly  sum  sjient  liy  the 
fish  ciommi.ssion  upon  the  work  of  propagation. 

In  order  to  arrive  at  a  measure  of  the  increase 
or  decrease  of  the  shad  fisheries  of  the  .Mlantic 
const  rivers,  it  is  necestiary  to  compare  the  aggre- 
gate catch  in  the  {irincipol  rivers.      Conclusions 


434 


SCIEI^CE. 


[Vol.  VI.,  No.  145. 


based  upon  the  fluctuations  of  catch  in  a  single 
river  are  necessarily  fallacious,  since  such  fluctua- 
tions are  due  to  local  causes.  So  far  as  the  shad 
is  concerned,  all  the  rivers  draining  into  the 
Atlantic  between  Cape  Cod  and  the  capes  of  the 
Clieeapeake,  and  the  submerged  continental  bor- 
ders lying  between  the  coast  line  and  the  Gulf 
Stream,  constitute  a  single  zoological  province, 
within  the  limits  of  which  the  migrations  of  the 
shad  are  confined. 

In  February  and  March,  when  their  migrations 
into  continental  waters  begin,  the  direction  of  their 
movements  is  largely  determined  by  temperature 
conditions  existing  in  the  area  in  which  they  are. 
The  principal  migration  may  be  into  the  Chesa- 
peake, or  it  may  be  up  the  coast  into  the  Delaware, 
the  Hudson,  and  the  Connecticut ;  but  in  either 
case  the  aggregate  catch  will  furnish  a  jxist  meas- 
ure of  increase  or  decrease.  A  comparison  of  the 
statistics  of  the  fisheries  for  1880  and  1885  (see 
table  I.)  shows  a  gain  of  nearly  eight  per  cent  in 
the  aggregate  catch.  The  significance  of  this,  as 
showing  the  value  and  necessity  of  artificial  propa- 
gation, will  be  better  appreciated  by  considering 
the  adverse  conditions  under  which  it  has  been 
accomplished : — 

1.  Access  to  suitable  spawning  grounds  in  fresh 
water  is  a  physiological  necessity. 

2.  Access  in  sufficient  numbers  to  compensate 
by  natural  reproduction,  waste  by  casualty  or  cap- 
ture, is  necessary  to  prevent  the  eventual  destruc- 
tion of  our  shad  fisheries  if  we  rely  upon  natural 
reproduction  solely. 

8.  Existing  adverse  conditions  limit  natural  re- 
production, so  that  we  cannot  depend  upon  it  to 
keep  up  supply. 

(a)  Dams  in  our  rivers  have  curtailed  the  spawn- 
ing areas  to  less  than  half  of  what  they  formerly 
were. 

(b)  The  spawning  grounds  still  accessible  have 
been  destroyed  by  the  pollution  of  the  waters, 
which  are  thus  rendered  unfit  to  sustain  the  deli- 
cate embryo  shad. 

(c)  The  change  in  the  location  of  the  fishing 
grounds,  and  the  increasing  proportion  of  shad 
taken  year  by  year  outside  of  the  mouths  of  the 
rivers,  or  in  the  rivers  before  they  have  reached 
spawning  grounds,  has  so  reduced  natural  repro- 
duction as  to  render  it  an  insignificant  factor  in 
keeping  up  supply. 

Under  such  conditions,  the  spawning  area  being 
limited,  and  the  shad  excluded  from  fresh  water, 
without  artificial  propagation,  the  shad  must  soon 
be  exterminated,  or  there  must  at  least  be  such 
reduction  as  to  render  the  fisheries  unprofitable. 
Such  a  crisis  was  fast  approaching  in  1879,  when 
the  fish  commission  began  the  work  of  shad  propa- 


gation. The  work  of  artificial  propagation  has  not 
only  held  the  balance  even,  but  resulted  in  a  slight 
increase. 

Colonel  McDonald  deprecated  the  methods  em- 
ployed in  shad  fisliing,  especially  the  use  of  pound 
nets.    In  the  Connecticut  River,   where    pound 
nets  are  used,  the  greater  part  of  the  catch  is  taken 
in  salt  water.     In  the  Hudson,  since  the  laws  of 
New  York  do  not  permit  fishing  with  pound  nets, 
the  river  is  not  obstructed  to  the  same  extent  as 
the   Connecticut.     In    the    Delaware,    where  an 
increase  is  shown,  there  are  no  pound  nets.     In 
the  Chesapeake  and  its  tributaries,  with  a  decrease 
of  21  per  cent,  718,000  of  the  shad  caught  this 
year,  or  more  than  one-half  of  the  whole  catch, 
were  caught  in  the  salt  water  of  the  bay.     The 
pound  nets  b^in  at  the  capes,  and  extend  to  the 
mouth  of  the  Potomac.     Prior  to  1871   the  shad 
were  taken  entirely  in  fresh  water,  but  now  over 
one-half  are  caught  in  salt  water.     In  the  Potomac 
River    nearly    one-half    of    the    catch    is    made 
in  water  where  the  fish  cannot  spawn.     In  the 
Rappahannock  one-half  the  catch  is  in  brackish 
water.     In  the  York  River  the  catch  is  practically 
below  Gloucester  Point.     In  the  James  River  there 
are  no  pound  nets,  and  in  that  river  is  an  increase 
in  the  catch.   While  the  fisheries  in  the  Chesapeake 
Bay  and  its  tributaries,  as  a  whole,  have  fallen  off 
21  per  cent,  the  decrease  in  the  catch  in  certain 
rivers  is  much  greater.    The  catch  in  the  Susque- 
hanna in  1880  was    614,000,   against  212,000  in 
1885  ;  and  in  the  Potomac,  552,857  in  1880,  against 
157,697  in  1885.     The  reason  of  tliis  is  obvious.    In 
1871  there  were  no  pound  nets  in  Che8ax>eake  Bay, 
and  no  shad  were  taken  until  they  entered  fresh 
water.    Oilling  was  not  prosecuted  so  low  down 
the  river  as  now.     In  1880  there  were  in  Chesa- 
peake Bay  180  pound  nets  set  in  the  track  fol- 
lowed by  the  shad  along  the  western  shore,  and 
through  these  the  shad  had  to  run  a  gauntlet  up 
to  the  mouths  of  the  rivers.     Now  there  are  1,000 
poimd  nets,  occupying  the  western  shores  of  the 
bay,  and  excluding  the  fish  from  the  fresh  water. 
The  effect  of  the  salt-water  fishery  is  to  diminish 
natural  reproduction,  and  to  invoke  artificial  propa- 
gation as  a  necessary  aid  to  the  fisheries.     If  all 
shad  were  excluded  from  oiu:  rivers  for  three  or 
four  years,  without  artificial  propagation,  the  spe- 
cies would  be  exterminated.     Taking  all  the  facts 
into  consideration,  and  the  inadequacy  of  natural 
reproduction  to  supply  the  annual  loss,  we  must 
credit  artificial  reproduction  not  only  witli  having 
maintained  the  fisheries  where  they  were,  but  with 
an  increase  which  repays  ten  times  the  cost  of  the 
work  of  shad  propagation,  as  carried  on  by  the 
U.  S.  fish  commission  and  those  of  the  sevand 
states. 
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^B     TrjK  modem  psyoliolojiiut  must  be  a  very  busy 

^^P  man.     We  may  suppose  him  to  tie  a  collej^e  pro- 

fesaor,  intnxlucinK  tiis  stiulcnts  into  tlie  i>rinci))le6 

of  liis  wience.     Be8i<le8  this,  lie  is  the  din^^^tor  of  a 

PjKychojiliysical  lalmniton,',  where  he  pubjet-ts  him- 
self and  others  to  tortuous  and  tedious  exiH-riuieiils, 
almost  deserving  the  name  of  vivisection.  More- 
^^  over,  he  must  be  intimate  with  tlie  asylums  for  the 
^B  insane  and  the  idiotic,  in  order  to  study  tlie  mind 
^V  in  its  morbid  conditions ;  he  must  lie  at  homo  in 
institutes  for  the  blind  and  for  deaf-mutes,  in  order 
^H  ^  appreciate  the  rule.  ]ilared  by  each  sense  in  the 
^H  sensual  luid  intellectiml  life ;  he  rauttt  talk  to  the 
Snmatee  of  priH<ins  and  ixxir-hou-ses  in  order  to  un- 
derstand the  condition  of  those  in  whom  the  in- 
Istinrt  of  morality  and  the  (lowcr  of  the  will  are  at 
a  low  ebb  ;  be  must  lx>  a<'tive  ui  psycliic  resi-arch 
and  be  ready  to  investigate  the  claims  to  unusual 
mental  faculties  ;  smd  now  for  what  remains  of  liis 
time,  he  is  calleil  into  the  nursery. 
'  Infant  psychology '  (by  wliich  name  we  must 
now  know  this  Held  of  study)  lias  for  its  aim,  the 
tracing  of  the  mental  tlevelopment, — the  jwychical 
evolution, — of  the  infant  from  birth  upward.  The 
literature  of  the  science  is  as  yet  small ;  every  single 
contribution,  however,  has  been  made  by  able 
hands  :  and  the  work  of  M.  Perez'  is  a  jcoodtype  of 
tliis  new  tendency  in  modem  psychology.  In  his 
former  e<lucational  works  as  wcU  as  in  liis  ingenious 
study  of  his  '  two  cats'  (Mes  deux  chats).  M.  Perez 
has  proved  himself  jioeseased  of  an  im  usual  psy- 
cholojric«l  acumen.  We  probably  owe  the  apiiear- 
ani-e  of  this  book  in  an  English  dress  to  Mr.  James 
Bxilly.  who  prefaces  it  with  an  appropriate  introduc- 
tion ;  great  cre<lit  is  due  Xa  the  translator  (Alice 
M.  Christie)  for  her  careful  and  easy  rendition. 

It  would  lie  impossible  here  to  do  more  tlian  in- 

dicotv  the  general  lines  of  interest  pursue<l  in  the 

book,  and  sample  its  method  and  wealth  of  facts. 

We  may  trace  as  manj'  as  five  distinct  interests 

which  Bxich  study  furthers  :  — 

1.  It  intj-resta  the  pyschologist,  as  nn  iraiiort."uit 
cliapter  in  the  study  of  mind,  its  psychogi'iicsis. 
8.  It  interests  the  anthropologist,  to  whom  the  re- 
markable analogy  between  the  mental  world  of 
the  child  and  that  of  primitive  savages,  is  rich  in 
Buggestivcness.  Impulsiveness  and  irascibility,  to 
give  one  of  a  hont  of  examples,  are  seen  almost  in 
the  same  aspect  in  savages  and  children.  3.  It  in- 
terretn  the  alienist  who  Anils,  in  the  degeneration  of 
mental  tissue  as  shown  in  his  insane  patients,  the 
MUDC  nientnl  p<'<-uliiiritie8.  but  occurring  in  n  reverse 
order,  as  in  the  pro<'cs^  of  brain  building  in  the 

'  TKt  fint  thrtt  V'irt  of  ehildhiH^.  By  BKRIukKD  TiRSZ. 
TrmtuilfttiMl  hy  Alio**  M.  ('hrlstli*.  with  «n  Intmdurtloo  by 
JUDB*  SoU/.    Loutlou,  8oiinmtcA«tn,  ISA.    IM  p. 


child.  The  earliest  memories  arc  the  last  to  fade 
away  :  the  old  man  becomes  chil<lish.  4.  It  inter- 
ests the  student  of  comparative  psychology,  who 
notes  tlie  strong  resemblances  between  the  reason- 
ings of  the  child  and  those  of  the  liigher  animals. 
Tliey  fall  into  the  same  kind  of  errors  and  exliibit 
Uie  same  kmd  of  peculiar  tendencies;  witness  how 
often  a  child  is  called  a  '  monkey,'  or  a  •  pussy.' 
5.  Lastly  it  intercfits  the  e<lucator.  Tlie  human 
child  si>cnds  its  first  years  in  a  condition  of  help- 
lessness such  as  is  seen  in  no  other  animal.  It 
needs  more  watclifulness,  more  cani,  more  educa- 
tiiin.  To  give  this  e<lucntion,  in  a  rational  way,  re- 
qiiires  tlie  study  of  the  infant's  mind,  "  for  the  car- 
dinal principle  of  modem  educational  theory  is, 
tliat  systematic  training  should  watch  the  8iK>nta- 
neous  movement  of  the  child's  mind  and  adapt  its 
processes  to  these"  (Sully). — All  of  these  will  find 
that  none  of  their  points  of  view  luis  been  neglected 
in  this  book. 

The  scoije  of  the  work  is  wide  :  it  covera  really 
everything  that  can  lie  (railed  psycliic  in  the  first 
three  years  of  life.  Indeed  the  tlrst  chnpt«?r  treats 
of  the  '  Faculties  of  the  infant  before  birth.'  From 
its  first  cry  on  entering  this  world  (wliicb  .Schopen- 
hauer takes  as  a  jjessimistic  omen),  liia  first  move- 
ments, sensations,  emotions,  expression  of  will 
power,  all  ore  recorded  and  from  them  his  mental 
status  deduced.  Systematic  experiments  ore  ar- 
ranged and  spontaneous  movements  and  expres- 
sions noticed  as  well.  The  last  chapters  are  de- 
voted to  the  reasoning  powers  of  cliildren.  their 
language,  their  logic,  their  iHithetics,  their  ethics, 
and,  a  very  interesting  point,  their  dramatic  in- 
stinct. 

Take  the  sense  of  taste  for  example.  It  is  in  the 
sphere  of  this  sense  that  the  child's  first  pleasure  is 
felt,  a  few  hours  after  birtli,  in  the  ajiiioasing  of 
hunger.  At  tin  early  i)crio<l  disgust  tlirough  taste  is 
liossible.  A  child  ^  months  old  refused  its  bottle 
with  determination  and  a  face  of  disgust,  because 
it  was  not  sweetened  with  sugar.  Illusions  of  taste 
apfiear  early.  Tlie  taste  of  children  clumgee  easily, 
wliicli  is  a  reason  for  not  forcing  them  to  eat 
things  against  their  inclination.  Its  most  vivid 
sentiments  are  for  a  long  time  connec-ted  with  this 
sense.  "Tlieir  first  nlTiTtions  are  t hose  of  an  epi- 
cure ;  their  first  feelings  of  grutitude  atv  awakened 
by  the  stomach  ;  they  test  their  first  tactile  experi- 
ences as  much  as  possible  by  the  sense  of  taste." 
Everything  goes  to  the  mouth.  "  Prfitij  to  look  at, 
and  gocxl  to  eat,  are  synonymouB  terms  to  linlii*«." 
We  can  see  how  largely  their  eiu-lic«l  mental  hori- 
zon is  dominated  by  the  feeling  of  himgcr  and  the 
sense  of  tost^. 

Tlie  emotional  life  of  the  rhild  bcflM  •arlT- 
Fear  is  one  of  its  first  emotirms.    Ouwb  I' 
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noticed  afrns  of  fear  at  an  unexpected  noise  or 
strange  face  in  the  first  weeks.  Between  the  8d 
and  the  10th  months,  fright  is  caused  more  often  by 
auditory  than  by  visual  impressions.  A  child  of 
Si  months  showed  no  sign  of  fear  at  a  conflagra- 
tion, though  surrounded  by  flames,  until  the  noise 
of  the  fire  engine  was  heard,  and  then  he  trembled 
and  cried.  Thunder  terrifies  rather  than  lightning. 
This  is  referred  to  as  hereditary  and  the  result  of 
anterior  experiences,  which  have  "rather  predis- 
posed the  race  to  Usten  for  dangers  which  are  near 
at  hand,  than  to  be  on  the  lookout  for  distant 
ones."    The  reverse  is  true  of  most  animals. 

Finally  as  an  example  of  the  logical  powers  of 
infants,  that  of  generalization  will  serve.  Dogs 
generalize  ;  they  berk  at  aU  beggars ;  yet  they  dis- 
tinguish one  beggar  from  another  on  nearer  ap- 
proach. A  child  had  a  tin  box  into  which  he  used 
to  delight  to  stuflf  things ;  be  soon  found  that  othw 
of  liis  toys  had  the  power  of  holding  things ;  then 
he  tried  to  find  an  opening  in  everything,  into  a 
glass  stopper  because  it  was  transparent ;  in  short, 
he  had  acquired  a  general  idea  of  an  opening. 
Another  child  had  a  canary  named  '  Koko';  when 
he  saw  chickens  in  the  yard  or  ducks  in  the  pond, 
they  were  '  Koko '  too.  While  these  young  children 
generalize  before  the  acquisition  of  language, 
they  do  not  compare.  A  child  was  shown  a  print 
and  stretched  out  her  hands  for  it ;  then  a  colored 
print  was  shown;  her  joy  was  beyond  bounds.  In 
a  second  expoiment  both  were  shown  at  once ;  she 
took  them  for  one  picture  and  threw  herself 
towards  both ;  her  attention  was  not  directed  to 
the  brighter  one.  These  illustrations  are  doubtless 
sufficient  to  indicate  the  character  of  the  volume. 

The  record  of  one  or  two  infants  is  naturally  un- 
satisfactory ;  individual  peculiarities  are  certain  to 
enter.  What  is  wanted  is  a  collation  and  average  of 
many  observations.  For  England,  Darwin  and 
Pollock,  for  France, Taine  and  Perez,  for  Germany, 
Tiedemann.  for  Austria,  Preyer,  for  Italy,  Ferri, 
have  contributed  to  this  study.  Hay  we  not  soon 
expect  to  hear  as  to  the  psychology  of  the  Ameri- 
can baby?  J.  Jastrow. 


LEGAL  OHM  STAXDAUDS. 

Afteb  the  decisicHi  of  the  Paris  electrical  coo- 
gresB  of  1884,  that  the  standard  reeistanoe,  or  legal 
ohm,  should  be  the  resistance  of  a  column  of 
mercury  of  one  square  millimetre  cross-section, 
and  106  cms.  in  length,  at  zero  centigrade,  it  be- 
came necessary  to  construct  standards  that  should 
represent  this  resistanoe.  In  France  this  task  was 
intnuted  by  the  minister  ot  posts  and  telegraphs 
to  M.  J.  B.  Beoolt;  and  in  England  Mr.  B.  T. 
QllMlcook,  at  the  request  of  the  electrical  stand- 


ards committee  of  the  British  association,  under- 
took the  same  work. 

M.  Benolt  attacked  the  question  ab  initio.  Frcmi 
a  large  number  of  glass  tubes,  of  about  120  cms. 
length,  and  1  mm.  diameter  of  bore,  the  four  that 
had  the  most  imiform  bores  were  selected,  llieae 
tubes  were  laboriously  calibrated  to  determine  the 
cross-section  at  every  point,  and  each  was  then 
cut  off  so  that  the  resistance  of  the  column  of 
mercury  filling  the  tube  shotild  be  as  nearly  as 
possible  the  same  as  that  of  the  column  defined  as 
the  standard.  The  points  where  the  tabes  were 
cut  off  were  determined  from  the  csdibration. 
The  resistance  of  each  tube  was  then  calculated 
from  its  dimensions,  with  the  following  results :  — 
Tube  1  =  0.099999  legal  ohms. 

2  =  1.000004  „ 

3  =  0.990979  „ 

4  =  0.999904  „ 

The  tubes  were  then  cleaned  by  passiiig  tiiroD^ 
them  successively  strong  nitric  acid,  ammcmia, 
and  distilled  water ;  then  filled  with  pure  mocuiy, 
and  their  resistances  compared  by  balancing  them 
against  each  other  in  a  Wheatstone's  bridge.  This 
comparison  showed,  that,  if  the  mean  of  the  cal- 
culated resistances  be  the  mean  of  the  true  resist- 
ances, the  resistances  of  the  several  tubes  are  as 
follows : — 

Tube  1  =  1.000018  legal  ohms. 

2  =  0.009996    „ 

8  =  0.) 


4=1.000003    „ 

Accepting  these  as  the  true  resistances,  M.  Boiott 
made  a  number  of  secondary  standards,  of  ^aaa 
tubes  doubled  upon  themselves  and  bent  into  com- 
pact forms,  and  with  cups  at  each  end  for  wntMng 
contact.  The  resistances  of  these  tubes,  when 
cleaned  and  filled  to  certain  marks  on  the  cups 
with  pure  mercury,  were  determined  by  compari- 
son with  the  primary  standards  mentioned  above. 

Mr.  Glazebrook  considered  it  uimeceasary,  for 
the  construction  of  the  required  standards,  to  go 
through  the  laborious  fHocess  adopted  by  M.  Be- 
ne^ for  the  specific  resistance  of  mercury  had  been 
determined  in  terms  of  the  British  aaeociatiai 
standards,  in  several  elaborate  investigaticHis  by 
Lord  Rayleigh.  Mascart,  Stiecker,  and  others,  and 
so  based  his  standards  on  the  value  of  the  resist- 
ance of  mercury  adopted  by  the  British  associatiao 
conmiittee ;  viz.,  a  colunm  <rf  mercury  at  zero 
centigrade,  oae  metre  long,  and  one  square  nun. 
crosB-section,  has  a  resistance  of  .9540  B.  A.  unitB. 

Mr.  Glazebrook  has  made  a  careful  comparison 
of  his  legal  ohm  standards  with  those  made  hf 
Benott,  and  finds  that  there  is  a  difference  ot  .OQOB 
ohms  between  them,  the  Benott  standards  befay 
leas  by  that  amount. 
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Two  of  Uieae  Benoft  standortlB  ^ve  different 
JtB  at  different  liui>«i.  For  instance,  one  whose 
nc«  had  Ixn-n  dcsigiiuteil  oa  1.00045  legal 
olmiB  hy  Beiioit,  8howe<l.  when  first  filled,  the 
same  n-sistauoe  in  terms  of  the  Cauihrid)i;e  stand- 
anls  ;  the  next  day  its  resistauce  waa  foun<l  to  be 
1.00071,  and,  on  flowinj;  the  mercury  back  and 
forth  tlmmgh  it,  it  rose  to  l.OOOHO.  Tlie  tube  was 
examined,  but  no  trace  of  an  air  bubble  waa  seen. 
It  was  then  cleaniMl  and  fillefl  a^in,  anil  aft<>rwards 
gave  consistent  results,  the  mean  being  .90990  legal 
ohms,  though  the  same  precautions  were  taken 
in  the  (irsl  filling  as  in  the  Inat.  Tin's  result  indi- 
cates the  uncertainty  of  nicnury  st^indards,  and 
tlie  extreme  care  that  is  reiiuired  to  obtain  con- 
sistent results.  Every  mercury  stjmdard  should 
be  made  of  such  a  form  that  the  tulie  can  not  only 
l>?  washe*!,  but  wiiKsl  out  by  some  mechanical 
means.  It  is  imiH>rtant  to  notice  tliat  the  rate  at 
which  the  resistance  of  mertairy  varit-s  with  the 
temperature  has  been  examined  lately  by  Mr. 
Olazebrook,  and  he  finds  that  the  rate  of  change 
diminishes  rapidly  as  we  approach  0°:  the  average 
change  between  0°  and  5°  being  .000834,  wlule 
between  0°  and  15°  it  is  .000879. 


CHOLERA  PROSPECTS  FOR  ENGLAND. 

In  regard  to  the  jinwijei-t  of  the  ch')lera  reach- 
ing EngLand  this  season,  the  Lancet  of  Ck-t.  34 
says ;  We  liave  now  reached  a  i>eriod  when  we 
may  fairly  form  a  judgment  as  to  the  more  im- 
mediate cholera  prospects  for  England.  Although 
cholera  in  Europe  asually  follows  certain  definite 
rules  as  to  climate  and  season,  yet  it  deviates  from 
ttiese  sufficiently  often  to  impart  an  element  of 
uncertainty  to  any  opinion  concerning  its  move- 
ments, but  notwithstanding  this,  the  chances  of 
any  extension  of  the  present  epiilemic  to  this  coun- 
tiy  an  now  bo  remote  thnt  we  may  fairly  conclude 
that  we  have  for  a  third  year  escaped  from  the 
danger  with  which  we  have  been  threatened.  It 
is  true  that  in  1884  our  greatest  <langer  did  not 
arrive  until  Paris  luid  become  infw:ted,  and  that 
this  did  not  take  place  until  we  were  well  into  the 
first  week  of  November ;  but,  on  the  other  hand, 
the  extent  and  the  area  of  diffusion  of  cholera  in 
France  was  last  year  far  greater  tlian  it  has  been 
this  year,  and  cholera  deallis  occurred  in  1884, 
lx>th  at  Toulon  and  Marseilles,  until  about  the  end 
of  November.  Tliis  year,  on  the  contrary,  France 
I  pra(•ti<^ally  Ix-en  free  from  cholera  for  some 
and  the  main  risk  we  have  to  conten<l  with 
fin  in  our  aliipping  relations  with  S|iainand  Sicily, 
and  thcee  are  limited  V>otli  in  amoimt  an<l  in  the 
nuniloT  of  home  iX)rtH  concerned.  So,  also,  we 
have  liiul  e^-ideuce  tlial  tlie  vigilance  and  activity 


which  hare  beeji  exercised  by  our  port  authorities 
with  regard  to  any  such  iinimrtiitions  have  been 
successful,  even  when,  in  a  few  (K'caaional  in- 
stances, tlicre  was  reason  to  lielieve  that  isolated 
cases  of  the  disease  li.id  found  their  way  to  our 
shores.  And,  further,  the  danger  from  places  in 
the  south  of  EuroiH",  which  are  still  infe^.^ted,  is 
every  week  IxH'oming  less  by  reason  of  a  general 
subsidence  of  the  epidemic.  On  the  whole,  there- 
fore, we  may  witli  a  «>nsiderable  degree  of  con- 
fidence conclude  that  we  have  anotlier  season 
before  us  during  which  we  may,  unliindered  by 
any  element  of  panic,  go  on  maturing  our  prep- 
arations to  withstand  such  danger  of  cboleni 
importation  as  may  nn-ur  next  year  ;  and  we  have 
the  satisfaction  of  knowing  that  the  preparations 
neeiled  are  precisely  those  which  will  t<'nd  to 
iliminisli  mortality  from  other  canst*  thim  cholera, 
and  that  the  neede<l  expenditure  will  in  the  ead 
tend  to  mix  pnisjierity. 


ARTIFICIAL    PROPAOATION   AND    CULTI- 
VATION OF  OYSTERS  IN  FLOATS.' 

Without  expressing  any  opinion  as  to  the  value 
of  the  process  of  '  fattening '  oysters  by  X'lacing 
them  for  a  few  days  in  cvira  floating  in  fresli  water, 
I  wish  to  point  out  that  there  is  no  similarity 
between  this  process  and  the  process  of  prolonga- 
tion wliich  is  hi-re  descrilieil. 

My  attention  was  first  called  to  the  value  of 
floating  cars  in  oyster  culture  by  Mr.  William 
Armstrong  <if  Hampton,  Virginia,  who  informed 
me  in  1884  tliat  'seeil'  oysters,  which  he  liad 
placed  in  floating  cars  in  the  mouth  of  llamjiton 
Creek,  grew  more  rapidly,  and  were  of  a  better 
shape  and  more  marketable,  than  those  which 
grew  from  8ee<l  plante<l  on  the  bottom  in  the  usual 
way. 

One  of  the  results  of  my  study  in  1870,  of  the 
development  of  the  oyster,  was  the  discovery  that 
there  is  a  jieriod  of  several  hours,  immediately 
after  the  embryo  acquires  its  locomotor  cilia,  when 
it  swims  at  the  surface,  and  this  is  tlie  i)crio<l  when 
it  is  swept  into  contact  with  collectors.  As  soon 
as  the  shell  appears,  the  larva  is  dragged  down  by 
its  weight,  and  either  settles  to  the  Iwttom  and 
dies,  or  swims  for  a  time  near  tlie  l)ottom.  The 
tendency  to  swim  at  the  surface  is  an  adaptation 
for  securing  wide  distribution  by  means  of  the 
winds  and  currents  which  sweep  the  yoimg  oysters 
against  solid  bodies  which  may  serve  for  attach- 
ment ;  and  the  greatest  danger  to  which  the  oyster 
is  exposed,  at  any  part  of  its  life,  is  that  it  may 
not,  at  the  swimming  stage,  find  a  clean,  hard  sur- 
face for  attachment. 

'  From  JohitJi  UupkinM  univerHtf  e{rctttar§,  October. 
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As  it  is  microscopic  and  only  about  half  as 
thick  as  a  sheet  of  tliin  paper,  it  may  be  smothered 
by  a  de]ioeit  of  sediment  or  mud  so  light  as  to  be 
invisible  ;  and  most  of  the  failures  to  get  a  good 
'  set  of  spat '  are  due  to  the  formation  of  a  coat  of 
sediment  upon  the  collectors  before  the  young  oys- 
ters come  into  contact  with  them. 

It  occurred  to  me  tliis  summer  that  this  danger 
could  be  entirely  avoided  by  the  use  of  floating 
collectors  ;  for  little  sediment  can  fall  on  a  body 
which  is  close  to  the  surface  of  the  water,  and 
most  of  this  will  be  swept  away  by  currents,  which 
will,  at  the  same  time,  sweep  the  swimming  em- 
bryos down  into  the  collector,  and  thus  insure  an 
early,  abundant,  and  successful '  set.' 

I  accordingly  constructed  a  floating  car,  made 
so  as  to  permit  the  free  circulation  of  the  water. 
This  was  filled  with  clean  oyster-shells,  and 
moored  in  the  channel  in  front  of  the  laboratory 
at  Beaufort,  N.  C,  on  July  4.  As  all  the  oysters 
in  the  vicinity  were  in  very  shallow  water,  they 
were  nearly  through  spawning,  and  the  condi- 
tions were  therefore  very  unfavorable  :  but,  not- 
withstanding this,  I  immediately  secured  a  good 
'set,' and  the  young  oysters  grew  with  remarkable 
rapidity,  on  account  of  the  abundant  supply  of 
food  and  fresh  water  which  gained  ready  access 
to  all  of  them,  and  the  imiform  temperature 
which  was  secured  by  the  constant  change  of 
water. 

This  method  of  oyster  culture  may  be  applied 
in  many  ways,  of  which  the  most  obvious  is  the 
production  of  seed  oysters  for  planting. 

The  '  seed '  which  is  used  for  planting  in  Mary- 
land and  Virginia,  as  well  as  in  Delaware  and  far- 
ther north,  is  now  procured  from  the  natural  beds 
of  our  waters  by  tonging  or  dredging,  and  as  the 
demand  for  oysters  for  this  piupose  \b  certainly 
one  of  the  elements  which  have  led  to  the  deple- 
tion of  our  beds,  there  is  a  widespread  feeling 
that  the  exportation  of  'seed'  should  be  pro- 
hibited. 

By  a  small  investment  of  capital  in  floating  col- 
lectors, any  one  on  tide-water  could  easily  raise 
large  quantities  of  much  better,  cleaner  seed  than 
that  which  is  now  procured  from  the  natural  beds ; 
and,  if  the  laws  permitted  the  sale  and  transporta- 
tion of  this  seed  without  restriction  at  the  season 
when  the  demand  exists,  it  could  be  sold  at  a  profit 
for  less  than  the  cost  of  tonging. 

Northern  planters  could  ^so  raise  seed  for  tliem- 
sclves  by  constructing  floating  collectors  in  the 
warm  water  of  the  sounds  of  Virginia  and  North 
Carolina,  where  the  length  of  the  Rummer  would 
permit  several  collections  to  be  made  in  one  season. 
The  oysters  thus  reared  are  large  enough  for 
planting  in  five  or  six  weeks,  and  in  the  latitude 


of  Beaufort  there  is  an  abundance  of  spat  from  the 
middle  of  April  to  the  first  of  July,  and  it  can  be 
collected  until  September. 

The  method  may  also  be  used  by  planters  for 
collecting  their  own  seed,  especially  in  regions  re- 
mote from  a  natural  supply.  If  there  are  no  oys- 
ters near  to  furnish  the  eggs,  a  few  spawning 
oysters  may  be  placed  among  the  shells  in  the  col- 
lector, after  the  French  method,  to  supply  the 
'set' 

It  can  also  be  used  for  the  direct  production  of 
marketable  oysters,  especially  over  muddy  bot- 
toms, and  in  r^ons  where  public  sentiment 
does  not  permit  any  private  ownership  of  the 
bottom. 

Ab  food  for  the  oyster  is  most  abundant  at  the 
mouths  of  muddy  creeks,  where  the  bottom  is  too 
soft  for  oyster  culture  by  planting  or  by  shelling, 
this  method  will  have  especial  advantage  in  sncb 
places ;  for  there  will  be  no  danger  of  Banding  <r 
of  smothering  by  mud  at  the  surface,  and  then 
is  no  limit  to  the  number  of  oysters  which  can 
thus  be  grown  on  a  given  area,  for  the  free  cur- 
rent of  water  will  bring  food  to  all  of  them. 

The  very  rapid  growth  will  more  than  compen- 
sate for  the  cost  of  the  floats,  and  Mr.  Armstrong's 
experiment  shows  that,  in  addition  to  all  these 
advantages,  the  oysters  are  of  a  better  shape,  with 
better  shells,  and  more  marketable,  than  those 
grown  at  the  same  place  on  the  bottom. 

FinaUy,  this  method  wiU  do  away  with  the 
necessity  for  a  title  to  the  bottom,  and  will  thns 
enable  a  few  enterprising  men  to  set  the  examine 
of  oyster  culture,  and,  by  the  education  of  the 
community,  to  hasten  the  time  when  wiser  laws 
will  render  our  natural  advantages  available  for 
the  benefit  of  our  people. 

The  most  economical  method  of  constructing 
floats  must,  of  course,  be  determined  by  practical 
experiments;  but  a  float  constructed  by  connecting 
two  old  ship-masts  together  by  string  pieces,  with 
a  bottom  of  coarse  galvanized  iron  netting,  would 
have  sufficient  buoyancy,  and  enough  resistance 
to  water,  to  support  a  large  quantity  of  submerged 
shells  and  oysters  for  two  or  more  seasons,  and 
a  coating  of  copper  paint  each  year  would  protect 
the  timbers  from  worms. 

The  floats  should  be  open  at  the  ends  to  pef^ 
mit  free  circulation,  and  they  should  be  moored 
in  such  a  way  as  to  swing  with  the  current. 

Engagement  in  business  projects  is  no  part  of 
the  office  of  a  imivcrsity,  and  I  feel  that  the  ex-  ^ 
periments  of  tlie  past  summer  have  brought  dr 
subject  of  oyster  culture  tn  u.  mint  wbera  tti  f* 
ther  development  shop  aoi 
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ANTI-CHOLERA  INOCVLATIOS. 

DURtNO  the  pant  summer  the  public  has  Iteen 
e  aware,  through  the  innlium  of  the  news- 
papers, that  a  cei-taiii  Dr.  Jamie  Ferran,  liithert'i 
uuknon-n  to  fame,  professeB  to  have  diatxivored  a 
safe  and  certain  luetliod  of  securing  immunity 
against  ^Vaiatic  cholera  by  a  procesa  analogous  to 
YW«inntion. 

Afl  most  |»cople  know,  the  researches  of  Pasteur, 
Koch,  and  others,  have,  within  the  last  few  years, 
uia<k<  it  seem  extremely  iirobahle  tliat  the  whole 
cluKS  of  couta^uus  ur  zymotic  diseases  is  tlie 
direct  result  of  the  growth  iu  the  bo«ly,  anil  jwrtic- 
ulorly  in  the  bIo<Kl,  of  certain  e:iceedingly  minut« 
micro-organisms  called  bacteria.  Each  of  these 
diaeaaee  is  supiiosed  to  be  caused  by  its  own  pe- 
culiar species  of  bacterium,  and  the  course  of  the 
dise-ise  is  undersUxKl  to  end  when  the  supply  of 
the  peculiar  eJement  necessary  to  the  growth  of 
Uiese  bacteria  is  exliaustevl.  If  this  element  is 
one  that  cannot  be  reproduced,  the  disease  caimot 
recur ;  and  if  by  any  means  we  can  remove  this 
element,  and  keep  it  remove<l,  we  can  prevent  the 
attack  of  the  dise^ise.  This  is  what  luis  licen  done 
in  case  of  smidl-jK)X,  and  this  is  what  Dr.  Ferran 
claims  to  have  done  in  case  of  cholera. 

In  considering  the  truth  or  falsity  of  this  claim, 
ttiFee  questions  arise  :  First,  Is  cholera  caused  by 
growth  of  micro-organisms  in  the  body,  and. 
If  so,  is  it  possible  tliat  the  element  necessary  to 
their  existence  can  be  removed  ?  Second,  By  what 
means  docs  Dr.  Ferran  claim  to  have  removed  this 
element?    Tliird,  VVLat  has  been  liis  success '/ 

From  tlie  researches  uf  Koch  and  others,  it  does 
seem  proliable  that  Asiatic  cholera  is  causcJ  by  Uie 
growtli  of  the  comma  bacillus  in  the  intestinal 
tract  and  iu  other  parts  of  the  body  ;  for  it  lias 
been  shown  that  this  bacillus  is  always  present 
when  cholera  is  present :  tliat  it  is  never  fixmd  in 
the  Ixxly  unless  choleni  is  present ;  and  that  in  all 
proliabihty  its  injection  into  tlie  intestine  would 
cause  the  apix-arance  of  cholera. '  But  tlierc  seems 
to  bi'  little  reason  to  8upp(.i6e  that  the  clement  of 
tlie  body  which  constitutes^  the  proper  food  of  the 
comma  Ixu-illus  can  be,  at  least  pemuinently,  rt!- 
removed ;  for  one  attcu-k  of  cholera  aJfords  no 
immunity  against  a  second.  In  justice  to  I>r. 
Ferran.  however,  it  should  bo  said  Uiat  he  only 
claims  that  his  system  afTonls  temi>orary  pro- 
tection. 

The  monns  by  which  this  protection  is  said  to  Ix- 
•ecured  nn<  as  follows :  By  metliods  only  known 
to  Uio  discoverer,  the  comma  bacillus  is  so  culti- 

■  Ii  liable  thKt,  in  Dr.  Kletii's  cixpxnmnnts  to 

Mm  ''—,»    n»tun-    of    tho    cominik    liitclllui,  his 

Ikh],.  uf  ^  uitivntloD  bad  reudsred  tbe  urgAuUnui  IniioO' 


vated  that  its  spores  are  produced.  Prom  these 
sporiis.  which  are  ca|)able  of  enduring  conditions 
that  would  prove  fatal  to  tho  hiu-illi  tlieiiiselves, 
mullierry-Iike  masses  form,  anil  thiwe  masses,  in 
turn,  give  birth  to  a  generation  of  true  ba*;teria.' 
By  introducing  into  the  circulation  a  small  i|uan- 
tity  of  liquid  containing  these  8i)ores,  mulberry- 
like  masses,  bacilli,  etc.,  it  is  said  that  those 
elements  on  which  the  comma  bncillus  feeds  can 
be  removed  from  the  IiUxmI  witliout  much  con- 
stitutional di.sturhance,  thus  securing  immunity 
against  an  attack  of  cholera  until  these  elements 
can  lie  renewed. 

But,  to  say  notliing  of  the  suspicious  secrecy 
with  which  all  this  procees  is  surromidiNl,  it  seems 
certain,  from  the  rejiorts  of  those  who  have  sought 
to  investigate  or  reixsit  Dr.  Fermn's  experiments, 
that  he  is  entirely  ignorant,  or  at  least  careless,  of 
the  nice  technical  details  necessary  to  saoceaa  in 
the  study  of  Ixicteria,  and  that  his  so-called  spores 
are  sterile  and  disorganized  products,*  and  therefore 
mcai>able  of  exerting  any  salutary  effect  as  an 
anti-cholera  inoculation. 

Tlic  results  obtained  by  Dr.  Ferran  in  his  experi- 
ments are  more  difficult  to  criticise  than  either  of 
the  iireceding  questions ;  for  almost  all  that  is 
known  about  these  results  is  wliat  he  has  chosen 
to  t*!ll,  and  his  jxTsonal  er|uation,  so  to  speak,  is 
an  unknown  quantity,  unless  it  can  be  inferred 
from  the  character  of  a  man  who  ai^ knowledge 
himself  willing  to  keep  secret  a  certflin  means  of 
securing  safety  from  the  attacks  of  a  disease  like 
Asiatic  cholera,  for  the  simple  reason  that  he  has 
not  yet  secured  a  suitable  pecuniary  reward. 

His  method  of  proce<lure  seems  to  be  about  aa 
follows  :  Vrom  twenty  to  Hfty  francs  are  Brut 
coUectei]  from  the  person  who  is  to  be  inoculated. 
Then  aUtut  one-half  a  cubic  centimetre  of  the 
inoculating  fluid  is  injcK.-ted  deeply  into  the  outer 
and  back  jMirt  of  the  upper  arm  by  means  of  a 
common  hyjxxlermic  syringe.  Tlie  results  of  this 
injection  are,  according  to  Dr.  Fcmm,  local  pain 
and  swelling  and  slight  constitutional  disturbances, 
—  fever,  diarrhoea,  etc., —  all  passing  oft  in  from 
twelve  to  twenty-four  hours.  Tliis  is  followed  by 
a  re-inoculation  at  the  end  of  about  eight  days,  the 
same  quantity  of  virus  being  iuje<;twl  suU-utane- 
oualy.  The  jKitient  thus  treated  is  said  to  be  safe 
from  an  attack  uf  cholera  for  a  considerable  length 
of  time. 

Some  of  those  who  have  visited  .Sjiain  during 
tlie  jMiKt  year  t»i  investigate  thise  ex|ieriinent8con- 
flrm  these  statements  ; '    others  say  *  that  deep 
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COMMENT  AND  CRITICISM. 


^ 

^B     Trzre  was  a  report  last  aummer  in  the  foreign 

^■journals   thnt  tlie   Portuguese    government    liad 

^Rlxmght    twelve   hundred   slaves  of    the   king  of 

^n>abomey.    It  was  expected  that  this  report  would 

^^  be  met  by   a  prompt   denial.      The   Portuguese 

journals  admit  the  purchase,  but  state  that  these 

aves  were  prisoners  of  war  taken  by  the  sover- 

of   Dahomey,  and  were  about  to  lie  put  to 

leath  on  the  occasion  of  a  grand  fete  prepared  by 

die  king;  that,  when  tlie  Portuguese  heard  of  this 

projected  hecatomb,  they  sent  a  sliip  with  agents 

'to  Dahomey,  as  a  philanthropic  act,  and  for  the 

tjenetlt  of  the  blacks ;  that  by  appealing  to  the 

■  cupidity  of  the  king,  the}-  purcliased  them,  not  as 

piaves,  but  as  free  men,  to  work  under  a  contract, 

or  a  [)eriod  of  three  years,  in  the  cultivation  of 

|Hie  cofTee  plantations  on  the  Island  of  St.  Thomas, 

er  which  they  will  receive  regular  wng(«.     Tlie 

utinental  journals  reply  that  this  is  only  another 

ime  for  slaver>'.  and  will  be  the  most  effectual 

meanH  of  jierpetuuting  tlie  traffic  in  Africa;  that  if 

tliere  ore  no  buyers,  tliere  will  be  no  slavee  ;  tliat 

the  African  regards  the  slave  as  much  an  article 

of  commerce  as  ivory,  india-rubber,  or  i>ahn-oil, 

but  prefers  the  alave  as  acquireil  with   greater 

ease:  that  the  king  of  Dahomey  will  at  once  send 

IT     his  warriors  into  the  interior  of  Africa,  to  capture 

^■taore  slaves  in  the  place  of  those  that  are  sold,  and 

^"If  Portugal  will  buy  these,  a  perpetual  traffic  in 

slaves  will  be   established;  that  this  will  put  an 

end  to  all  hope  of  the  civilization  of  Africa,  as  it 

must  lead  to  a  constant  state  of  war,  the  trade  in 

slaves  paying  better  than  any  othex. 


■     Thb 


Thb  oomino  meetino  of  the  American  public 

■Mociation  in  Washington,  Dec.  8-11,  prom- 

igestobeoneofimusual  interest.  When  it  adjourned 

last  year  at  St.  Louis,  it  was  expected  tliat  the 

principal  subject  for  consideration  tliis  year  would 

cholera;  but  fortunately  the  anticipated  epidemic 

not  appeared,  and  other  topics  will  therefore  be 

)scuwM>d.     The  leading  feature  will  be  the  award 

t  (jrizea  for  the  beat  essays  on  the  following  sub- 
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jects :  Healthy  homes  and  foods  for  the  working 
classes.  The  sanitary  conditions  and  necessities  of 
school-houses  and  school-life,  Disinfection  and 
individual  prophylaxis  against  infectious  diseases, 
and  Tlie  preventable  causes  of  disease,  injury,  and 
death  in  American  manufactories  and  workshofis, 
and  the  best  meims  and  appliances  for  preventing 
and  avoiding  them.  The  prizes  amount  to  <l2,800  ; 
$500  for  the  first,  and  ijaOO  for  the  se«ind.  The 
money  is  the  gift  of  Mr.  Henry  Lomb  of  Roches- 
ter. For  these  prizes  fifty-two  essays  have  been 
presented. 

To  ANY  ONE  .NOT  FAlOUAlt  with  the  history  of 
the  SmitliBonian  institution,  and  the  manner  in 
which  its  natural  history  collections  wc-re  admin- 
istered in  the  days  liefore  the  national  museum 
was  adopte<l  by  congress,  it  seems  almost  incredible 
that  there  should  not  have  grown  up  under  its 
care  an  extensive  collection  of  insects.  Still  more 
strange  must  it  appear  that  an  establishment  so 
rich  as  is  the  national  museum  in  other  branches 
of  zoology  should  have  been  up  to  this  time  with- 
out a  regularly  organizeil  department  of  entomol- 
ogy. The  reasons  for  this  it  seems  imnecessary 
to  discuss  in  this  place,  further  than  to  remind 
our  readers  that  until  very  recently  all  collections 
and  |)lants  received  by  the  Smithsonian  institu- 
tion liave  been  turned  over  to  the  department  of 
agriculture  for  administration.  When  it  is  re- 
membered that  the  nati<.>nal  museum  was  never 
recognized  by  tliat  name  in  any  act  of  congress 
until  1877,  and  that  its  present  organization  dates 
bock  only  four  years,  some  deficiencies  may  well 
be  overIooke<l.  Tlie  lack  of  a  department  of 
insects,  established  u)Kin  a  permanent  basis,  has 
from  time  to  time  been  mode  the  subject  of  remark 
in  tlie  columns  of  Science,  and  it  gives  us  pleasure 
to  announce  that  steps  liavo  been  taken  toward 
the  stable  org^onization  of  such  a  department. 
It  has  already  assumed  an  imjiortimce  not  un- 
worthy of  the  dignity  of  a  national  institution. 
Tlie  gift  by  Dr.  Riley  of  his  fine  private  collection 
affords  a  nucleus  around  which  materials  will 
rapidly  accumulate,  and  the  appointment  of  a  paid 
custodian  of  the  collection  will  cause  entomolo- 
gists to  feel  that  their  specialty  is  to  be  properly 
represented  in  Washington. 
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The  txcrnvr  jl5xoc5CCd  TAOJCta.  of  the 
nxcnnl  {9s-w«IIs  of  Cfaaiii|MiiEiL,  IlL.  indicates 
tbat  tlyr  ■n{4|Jr  in  the  ricinitr  rA  PSttfetandi  and 
itlMrirben!;  may  not  be-  inexhaostiUe.  and  inar 
faartf  MfnttA  anxi<:tv  in  the  minds  rjf  tboee  who 
hav»  inresU^l  in  thii>  new  form  c^  enterprise. 
77j<t»  i«  a  ;2r«at  deal  to  be  learned  in  rejzard  to 
f««r'Jeam  and  natural  gas.  but  a  few  points  aa  to 
tb«ir  origin  and  mode  of  »ccnmD]atioa  mar  be 
vnauA  settled.  Ther  are  derived  from  organic 
mattAT  distributed  through  the  rocks  in  which 
ther  octrur :  in  other  words,  tber  are  fonl  fuel, 
an  reallv  as  coal  or  lignite.  Tber  were  accomn- 
lated  in  subterranean  reso-roiiB,  which  are  mainlj 
porr/ns  sandstones  or  limestoaes,  corered  with  in>- 
pervirms  shales :  and  there  is  no  reason  to  believe 
that  these  aocnmulaticais  are  of  recent  date.  A 
ga»-well  or  oil-well  can  no  more  be  -  inexhaustible ' 
than  a  coal-mine.  While  cnl  is  mobile,  and  can  be 
drawn  thnxigfa  the  rocks  for  some  distance  to  the 
point  of  delivery,  gas  is  still  nuve  mobile,  and 
may  travel  farther;  bat  the  supply  of  either  or 
both  from  a  given  area  is  limited  and  definite. 
Bingie  gas-weUs  will  fail  like  sing^  mines,  bat  the 
fidd  may  last  for  a  king  time.  The  first  anthra- 
cite mined  in  Pennsylvania  was  opened  in  a  pocket 
of  larinr  extent.  The  prc^eton  counted  it  '  inex- 
haustible,' and  a  panic  seized  them  when  they 
found  the  rock  floor  beneath  it,  at  no  great  depth. 
But  a  grxxl  deal  of  anthracite  has  been  discovered 
since.  The  failure  of  one  set  of  gas-wells  has  but 
little  bearing  on  the  life  of  another  set,  with  other 
sonroes  of  supply,  with  cAher  forts  of  reservoira, 
and  with  other  conditions  as  to  depth  and  geologi- 
cal stnicture. 


THE   PRESIDENCY   OF   THE   ROYAL 
SOCIETY  OF  LOS  DOS. 

The  announcement  in  Sature  (Xov.  5)  that 
Professor  Huxley  has  definitely  resigned  his  posi- 
tion as  president  of  the  Royal  society  of  London, 
and  therefore  as  official  leader  of  British 
scientific  workers,  will  cause  much  regret  not 
only  in  Great  Britain  and  Ireland,  but  on  this 
side  of  the  Atlantic.  This  regret  is  increased  by 
the  further  statement  that  the  resignation  was 
due  to  ill  health,  which  made  complete  freedom 
from  (official  cares  desirable.  The  president  of 
tlie  Koyal  society  has  manifold  and  anxious 
duties.  It  devolves  on  him  to  jn^sent  the  claims 
<it  British  science  to  the  government,  and  he  is 
officially  responsible  tat  the  prqper  expenditure  of 


the  «»««««»«i  giant  nnde  by  the  ■*»*'"■'  to  theBtnti 
McietT.  for  the  foitfiennce  of  ■cipntifir  reaeardL 
He  is.  tDoreover.  in  a  certain  sense,  the  ofiidit 
adviKT  of  the  government  in  xnaXtets  wfaidi  in- 
volve scientific  que6tioo&  Noc  technically  a 
secretary  of  state,  and  fcrtmiately-  witboot  loj 
political  affiliatkns.  upon  him  de'volTes.  nevenhe- 
lesB.  the  duty  of  adviang  the  cabinet  on  matten 
pertaining  to  science,  and  as  to  the  selection  of 
regima  professois  in  anentific  sabjects  in  EngliA 
Sootcli.  and  Irish  universties.  Of  laie  years  audi 
official  duties  have  been  made  morv  onerous  hr 
the  anti-vivisecticn  act.  which  names  the  picsident 
of  the  Boyal  society  as  one  of  the  few  persons  wito 
are  entitled  to  certify  that  they  believe  the  per- 
formance at  experiments  on  the  lower  animsb  is 
justified  by  the  aim  <A  a  particular  research,  and 
the  character  and  training  of  the  person  who 
desires  to  make  it. 

In  addition  to  the  above  official  duties  and 
anxieties,  the  president  of  the  Royal  society  has 
exacting  social  claims.  It  devolves  on  him  to 
see  that  distinguished  foteign  scientific  men  who 
may  visit  London  are  suitably  entertained,  and 
introduced  to  those  whom  they  may  desire  to  meet. 
The  position,  though,  we  believe,  unpaid,  is  one 
of  great  responsibility,  and  involves  mach  labor ; 
and  it  is  an  open  secret  that  Professor  Huxley 
assumed  it  on  the  understanding  that  the  secre- 
taries should  take  the  main  bulk  of  tfae  necessary 
wcrk  off  his  shoulders.  His  researches,  his  elo- 
quenoe,  his  great  '  common  sense,'  made  him  the 
natural  head  of  British  scientific  men;  and  we 
trust  that  the  day  is  far  off  when  we  shall  cease 
to  leam  frcHn  him.  We  expect,  now  that  he  is 
set  free  from  all  routine  duty,  that  yre  shall  find 
him  even  Taore  a  protagonist  than  we  have  in  the 
past.  We  hope  that  the  newspaper  rumor  is  true, 
and  that  he  is  coming  to  the  United  States  to  study 
the  collections  of  fossil  Inrds  and  reptiles  gathered 
by  Professor  Marsh  of  Yale  college,  and  give  us, 
as  no  other  is  so  competent  to  give,  a  statement 
of  the  bearing  of  these  collections  on  the  general 
doctrine  of  evolution.  Should  the  master  come 
to  rest  and  work  among  us,  he  will  surely  meet  a 
hearty  greeting. 

Professor  Huxley  was  for  several  years  the  bio- 
logical secretary  of  the  Royal  society.  According 
to  Nature,  his  successor  is  to  be  Professor  Stokes 
of  Cambridge,  who  has  for  many  years  been  the 
mathematico-physical  secretary.  Who  is  to  be 
the  suocesBor  of  Professor  Stokes  as  secretary  we 
do  not  know;  bat  it  is  interesting  to  note  tiat 
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I  the  Roral  society  started  with  a  close  nffiliiitkm 
I  Oxford,  then  liecame,  as  regnr<ls  its  officers,  for 
laiiv  years  a  London   society,    it    now    returns 
from  Ijondon  to  one  of  the  older  universities  for 
Its  ofticers.     If  Professor  Stolces  l>e  made  president 
^au  honor  which  is  certJiinly  due  liiiu),  the  jiresi- 
ent  and  one  of  the  two  secretaries  will  be  Cam- 
bridge men.     This  is  an  interesting  example  of  the 
fact  that  the  older  English  universities,  now  that 
Ithey  have  been  legally  set  free  from  ecclesiastical 
{■control,  are  coming  to  the  front  in  scientific  re- 
Iflearch.     It  gives  point  to  the  agitation  now  in  i>rog- 
'ress  in  London  for  a  'teacliing'  university ,  and 
shows,  that,  once  ecclesiastical  fetters  are  removed, 
'even    the   most   ancient  educational  endowments 
lean  pro<luce  national  leaders  in  the  physical  and 
I  biological  sciences. 


I 

I 
I 


THE  NOVEMBER  MEETINQ    OF  THE  NA- 
TIONAL ACADEMY  OF  SCIKNCES. 

The  meeting  of  the  National  academy  of  sciences, 
held  this  autumn  in  All>any,  though  even  smaller 
than  usual  at  this  season,  was  interesting  and  suc- 
cesBful.  Tlie  meeting  began  on  Nov.  Ill,  and 
lasted  four  days.  Only  18  of  the  B7  members 
■were  present,  and  2'i  pajiers  were  read,  16  of  them 
by  niemtjers  of  the  acatiemy.  The  jjaijers  elicited 
an  unusual  amount  of  interesting  discu8.siou,  and 
the  sessions,  held  in  the  new  and  cheery  asBembly 
parlor  at  the  capitol,  were  largely  attended  by  the 
citizens,  who.  indeed,  did  every  thing  to  make  the 
meeting  of  the  academy  a  pk^asant  one,  with  din- 
ners and  evening  receptions.  The  local  scientific 
institutions  combined  to  receive  the  academy  on 
the  first  evening,  and  the  assemblage  at  GteologicAl 
ball  was  a  large  and  distinguishetl  one. 

Although  t)>e  papers  were  divided  almot<t  equally 
between  the  physical  and  natural  sciences,  those 
in  the  former  department  were,  geuernlly  sfteak- 
ing,  boUi  more  important  and  of  wider  interest. 
They  were  almost  exclusively  astronomical ;  and 
prominent  among  thetn.  as  oitening  new  fields  of 
research,  were  the  iiajx^rs  of  Professors  E.  C.  Pick- 
ering and  S.  P.  Langley. 

Tlie  former  presented  to  the  academy  the  results 
of  rest-arches  he  liad  undertaken  in  stellar  photog- 
raphy in  connection  with  hLs  brother.  Mr.  W.  H. 
Pickering,  aided  by  a  grant  from  the  Bache  fund 
of  the  academy.  He  clearly  proved  that  owing  to 
the  recent  improvements  in  photographic  methods, 
and  particularly  by  the  advances  in  dry-plate 
numufocture,  we  ha»l  now  a  new  tool  in  astronomy 
of  the  utmost  imixjrtance.  Tlie  first  stellar  photo- 
graphs ever  taken  were  those  of  o  Lyrae  by  the 
elder  Bond,  at  the  Harvard  observatory,  in  1850. 


In  18.57  his  son  carried  similar  investigations  much 
further.  At  first,  however,  they  had  been  unable 
to  obtain  clear  images  of  stars  of  the  second 
magnitude,  while  now  it  was  possible  to  print 
those  of  tlie  fourteenth,  or,  in  other  words,  to  trans- 
fer to  paper  an  image  produced  by  an  object  only 
a  hundred-thousandth  part  as  bright  as  formerly. 
Professor  Pickering'.s  researches  were  carried  on 
by  means  of  a  new  instrument  he  had  devised  and 
constructed  from  the  Bache  fimd,  in  which  a 
photograpliic  lens  of  eight  inches  ajierture  and 
forty-four  inches  focus  is  mounted  equatorially, 
and  moved  by  clock-work.  By  disconnecting  the 
cUx-k-work,  photographs  of  several  different  re- 
gions may  be  taken  upon  the  same  plate,  and  the 
stars  distitiguished  by  varying  the  exjKisures. 

Tliree  different  fields  of  investigation  were  her© 
opene<i,  each  of  which  hiul  been  traced  somewhat 
by  way  of  exploi-ation.  One  was  a  map  of  the 
heavens ;  a  second,  the  study  of  atmospheric 
absoqrtion  ;  and  the  third,  the  study  of  stellar 
spectra,  which,  by  these  methods,  may  now  lie 
pursued  with  comparative  ease.  It  was  found 
tlint  the  negatives  would  show  the  Unes  of  stars  of 
the  eighth  magnitude  perfectly,  and  tliat  these 
spectra  would  even  bear  enlargement  ufwn  iwper 
with  clear  definition.  As  the  only  limit  of  the 
further  extension  of  stellar  photography  is  the 
sensitiveness  of  the  dry  plate,  and  as  this  limit  is 
plainly  not  yet  reached,  even  better  results  may  be 
expected. 

Many  photographs  were  exhibited,  and  great 
intereet  was  manifested  in  this  new  departure,  as 
well  as  in  the  simple,  effective,  and  time-saving 
devices  of  the  author  for  direct  comparison  on  the 
same  plate  of  a  large  nimiber  of  objects  for  photo- 
metric purposes. 

Professor  Langley's  paper  related  to  'obscure 
heat,'  and  continued,  as  was  expected,  his  remark- 
able researches  with  the  bolometer,  by  which  he 
has  so  greatly  extended  our  notions  of  the  invisible 
siieclrum.  This  time  he  dealt  with  the  lunar 
sj)ectriun.andesfimate<l  the  heat  derived  from  the 
unillumine<i  moon.  Kosse  had  estimated  the  tem- 
perature of  the  moon's  surfm-e  as  from  201)  to  SOO  F. 
By  studying  the  moon  at  its  full  with  a  rock-salt 
prism  obtained  only  after  rejieatod  failures,  and 
which,  from  its  nature,  had  already  required  re- 
polishing  seven  times,  each  time  necessitating  a 
new  determination  of  its  constants,  he  luul  suc- 
ceeded on  repeated  occasions  in  securing  a  spec- 
trum which  showed  two  curves,  —  one  according 
with  that  previously  obtained  in  the  infra  red  re- 
gion beyond  the  visible  portion  of  the  solar  spec- 
trum, and  clearly  due  tt)  reflection  ;  and  ;inother, 
lying  entirely  beyond  that,  as  clearly  due  to  the 
moon  itself,  and  revealing  its  real  temperature. 
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This,  as  shown  by  studying  the  spectrum  of  frigid 
masses,  is  colder  than  the  temi)eniture  of  melting 
ice. 

By  comparing  the  mean  of  the  spectra  obtained 
in  summer  with  that  of  those  obtained  in  winter, 
it  is  evident  that  a  much  greater  amount  of  heat 
is  received  from  the  moon  in  winter  than  in  sum- 
mer. This  may  simply  be  due  to  the  greater 
amount  of  aqueous  vajwr  in  our  own  atmosphere 
in  the  summer,  as  contrasted  with  the  winter 
clarity.  By  directing  the  bolometer  to  the  zenith 
and  to  the  horizon,  the  temperature  of  space  has 
also  been  measured  by  direct  experiment  for  the 
Urst  time,  and  the  amazing  transparency  of  our 
atmosphere  to  radiation  of  the  earth's  heat  re- 
vealed ;  for  his  experiments  show  that  our  atmos- 
phere transmits  the  earth's  heat  more  readily  than 
the  sun's. 

Professor  Newcomb  discussed  the  subject, 
'  When  shall  the  astronomical  day  begin  ? '  He  look 
the  groimd  that  the  inconvenience  arising  from 
the  discordance  between  the  civil  and  astronomical 
measure  of  time  had  been  greatly  exaggerated.  It 
depended,  not  upon  the  number  of  people  who  had 
to  use  the  one  time,  nor  upon  the  number  who  had 
to  use  the  other,  but  upon  the  number  of  times  one 
had  to  be  changed  into  the  other.  As  an  illustra- 
tion, he  said  tliat  the  inhabitants  of  the  planet 
Mars  might  use  one  reckoning  of  time,  and  we 
another,  without  the  sliglitest  inconvenience  to 
the  inhabitants  of  either  planet.  On  the  other 
hand,  the  proposed  cliange  of  the  beginning  of  the 
astronomical  day  from  noon  to  midnight  would 
be  productive  of  confusion  both  to  ourselves  and 
our  successors,  the  end  of  which  it  would  be  hard 
to  see.  It  was,  in  fact,  nothing  lees  than  a  change 
in  language  :  it  was  proposed  that  '  three  hours 
mean  time '  should  hereafter  mean  what '  fifteen 
hours '  had  hitherto  meant,  and  vice  versa.  He 
explained,  however,  that  his  objections  appUed 
only  to  that  resolution  of  the  International  con- 
ference which  proposed  to  change  the  beginning 
of  the  local  astronomical  day  to  midnight,  and 
that  he  made  no  objection  to  the  introduction  into 
astronomy  of  the  universal  day,  beginning  at 
Greenwich  midnight,  provided  that  this  reckon- 
ing of  time  was  expressed  in  language  which 
would  clearly  distinguish  it  from  any  other. 

Professor  C.  H.  F.  Peters  sustained  the  view  of 
Professor  Newcomb,  while  Professors  Young  and 
Graham  Bell  opposed  it.  Professor  Young  held 
that  the  introduction  of  civU  time  into  astronomi- 
cal reckoning  would  be  a  great  convenience  in 
designating  without  ambiguity  the  times  of  obser- 
vations, especially  those  made  in  the  forenoon ; 
he  cited  cases  in  which  correspondents  had  written 
to  him  to  inquire  on  which  day  such  observatians 


had  been  made.  He  considered  that  the  public  at 
large  were  ready  to  adopt  the  reoommendationn  o( 
the  International  conference,  and  that  astitmomen 
should  not  be  behind  them  in  doing  so. 

Professor  Bell  held  that  there  were  three  stroog 
reasons  for  the  adoption  of  the  change.  Hie  first 
was  that  the  Meridian  conference  which  pnqxised 
it  was  called  by  our  government,  and  that  we  were 
bound  to  follow  its  recommendations.  Another 
reason  was  that  the  astronomer  royal  at  Greoi- 
wich  had  adopted  the  new  reckoning  at  the  begin- 
ning of  the  present  year,  so  that  the  reform  was 
secure  if  Americans  would  only  follow  his  ex- 
ample. Third,  he  considered  that  ambiguitv 
would  be  avoided  in  the  records  of  astronomical  or 
other  events.  For  example,  banning  the  day  at 
noon,  it  might  happen  that  an  eclipse  of  the  sun 
occurred  before  noon  at  one  place,  and  after 
noon  at  a  place  farther  east.  Then  tlie  historian  of 
the  future  might  be  perplexed  by  finding  the  eclipse 
recorded  in  one  place  as  beginning  on  one  day, 
and  in  another  place  as  b^^ning  on  the  day  after. 

In  reply  to  Professor  Bell,  Prof easor  Newcomb 
called  attention  to  the  case  when  an  eclipse  of  the 
moon  would  be  observed  before  midnight  at  one 
place,  and  after  midnight  at  another.  So  that  if 
the  day  began  at  midnight  the  same  trouble  would 
arise  that  Professor  Bell  had  pointed  out  in  regard 
to  the  solar  eclipse. 

In  reply  to  Professor  Yoimg,  he  said  that  in 
order  to  bring  the  astronomical  and  civil  reckon- 
ing of  time  into  accord  it  was  necessary  either  that 
astronomers  should  subdi^-ide  the  day  into  A.X. 
and  r.M.,  or  that  the  general  public  should  count 
the  hours  up  to  twenty-four.  He  considered 
neither  course  feasible. 

Other  astronomical  papers  were  read  by  Mr. 
O.  T.  Sherman,  who  exhibited  spectra  of  /)  Lyiae 
and  y  Casseiopeiae,  showing  the  existence  of  bright 
lines  which  coincide  closely  with  those  of  the  solar 
chromosphere ;  by  Prof.  C.  H.  F.  Peters,  who  be- 
lieves that  he  has  been  able  to  make  a  plausible  hy- 
pothesis for  each  of  the  twenty-two  stars  observed 
by  Flamsteed,  which  were  afterwards  supposed  to  be 
lost ;  and  by  Prof.  C.  A.  Yoimg,  on  the  fading  star 
in  the  nebula  of  Andromeda,  which  he  had  found 
also  to  be  of  variable  color. 

On  the  biological  side,  the  chief  interest  centred 
in  the  exposition,  by  Dr.  A.  Graham  Bell,  of  the 
first  results  of  the  investigations  it  had  been  known 
he  was  making  in  hereditary  deafness.  A  report 
of  this  paper  will  appecir  in  Science  of  Nov.  27. 

Space  prevents  our  entering  into  detail  concern- 
ing other  papers  which  had  mostly  only  a  technicil 
interest.     A  complete  list  will  be  found  in  oor     ' 
notes.    The  next  meeting  will  be  the  Minnai  g 
at  Washington,  in  May,  1886. 
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ENTOMOLOa  Y  IN  THE  NA  TIOAAL  3fUSEUM. 

Althocoh  the  department  of  insects  in  the 
national  museum  was  orRanired  three  years  ago, 
little  haa  hitherto  been  attempted  beyond  the  care- 
taking  neccesaiy  for  the  preservation  of  the  ma- 
terial already  on  hand  :  the  honarary  (or  unpaid) 
curator  of  the  deiKirtment,  Dr.  C.  V.  Riley,  having 
liad  coiniwrntively  little  aid  from  the  miiBcum 
a|)propriation  in  the  niatter  of  construct  inn  of 
ctwes  or  the  employment  of  assiiitants.  At  the 
beginning  of  the  present  fiscal  year  a  salaried 
aaeistant-curatorsliiii  was  established,  to  whirh 
Mr.  John  B.  Smith  was  apijointed.  Additional 
nccommodations  in  the  laboratory  and  exhibition 
ball  luive  been  providwl,  and  the  study-colleftions 
and  the  exhibition  aeries  are  now  being  rapidly 
extended. 

In  Octolier  Dr.  C.  V.  Kiley  formally  presented 
to  the  museum  his  private  collection  of  North 
American  insects,  representing  Uie  fruits  of  his 
own  labors  in  collecting  and  study  for  over 
twenty-five  years.  Tliis  collection  contains  over 
20,0<K)  species,  represented  by  over  ll.'i.OOO  pinned 
sjiecimenH,  and  much  additional  material  unj>iuued 
and  in  alcohol. 

Tliis  generous  gift  to  the  g:ovemment  has  long 
Ijeen  contemplated  by  Dr.  Riley,  whose  ambition 
it  is  to  be,  so  far  as  possible,  instrumental  in  form- 
ing a  national  collection  of  insects,  and  with  the 
belief  that  hia  collection  will  form  an  excellent 
nucleus  for  futiure  accumulations.  In  his  letter  of 
presentation  he  remarks,  — 

"  While  the  future  of  any  institution  dejiendent 
on  congressional  supixirt  may  not  lie  so  certain  as 
that  of  one  supported  by  endowment,  I  make  tliis 
donation  in  the  firm  belief  and  full  conlidenoe 
tlmt  the  uationid  museum  Ls  already  so  well  estab- 
IiBh(>d  in  public  estimation  tliat  it  must  inevitably 
grow  until  it  shall  rival  and  ultimately  surplus 
other  institutions  in  this  country  or  the  world 
as  a  repository  of  natural  historj-  c-ollections. 

"  If  there  shall  in  the  future  result  the  concen- 
trating here  at  the  national  capital  of  the  extensive 
entomological  material  which  naturally  comes 
here,  and  which  in  the  ]«\»t  has  been  scattered 
among  Sfie<-ialiste  in  all  parts  of  the  country,  so 
tliftt  in  the  future  the  student  may  find  valuable 
material  to  further  his  work  in  any  order.  I  shall 
feel  amply  rewarded  for  the  action  I  have  taken." 

A  recent  census  of  the  national  collection  of 
Insects  has  been  taicen,  tl>e  siiecimens  in  each  Ixn 
liavuig  been  counted.  A  summary  of  the  results 
follows :  — 

Thr  collection  of  Dr.  C.  V.  RUes/.—ThiB  collec- 
tion oontaiiu  the  following  piiuied  and  mounted 


Boxes.      SpcifHmviitt,    SpeolM, 

HrmrDOpin* 08  M.TVO  S,gtn 

Coleopter* 1ST  4S,SI3  e.SSR 

Lepidopteta S88  It.oiW  t,am 

Diptera ..    »  MU  OW 

RriDtptcn N  a,«M  I.IM 

Or1bopt«>r> M  6,10  MO 

NeuropUra   14                   888  1«» 

ArscbuMa  and  Myrlopod*....      t                   *K  110 

Inaoct  architecture 16  1,080  1;^ 

Htaoell.  iDolTetarraDKed)...      M  l.tlO  178 

QaUi  and  gall  Iniectd 31  4,1S«  ;»4 

Total,  plnaed ~«e  115.05!)  11>,3» 

Tlie  collection  also  contains  some  2,850  vials  of 
alcoholic  material,  chiefly  of  the  adolescent  states 
of  insects,  in  many  cises  several  species  tx-ing  con- 
taine<l  in  a  single  vial.  Tlie  early  states  of  the 
minuter  insect«  are  mounted  in  lialsam  on  slides, 
of  which  the  collection  contains  npwanl  nf  8,000, 
most  of  the  slides  holding  the  contents  of  tliree 
cover-glasses. 

Tlie  mounted  siwciniens  are  all  duly  classified 
and  labelled,  imd  in  excellent  order  luid  preserva- 
tion. The  labels  include  notes  as  to  locality  and 
food-liabit,  and  are  also  in  many  cases  numbered 
to  corresf)ond  to  detailed  notes  as  to  adolescent 
states  and  liabits.  Tlie  collection  embraces  few 
exotic  syx-cies.  and  is  more  p.nrticularly  rich  in 
biological  material,  containing  more  blown  and 
alcoholic  larvae  and  pupae  in  connection  with  their 
iniagos  than  jierhapB  any  other  collection  of  Nortli 
American  insects.  Including  the  unarranged  and 
alcoholic  material  not  connerte<l  with  the  pinned 
ei^ei-imens,  there  are  over  20,000  species  in  the  col- 
lection. 

Collection  of  the  (h^partment  of  agriculture,  — 
This  collection  comprises  some  500  folding  boxes, 
and  123  odd  Ixixes,  many  of  them  but  fwrtly  filled, 
and  duplicating  in  a  great  measure  those  m  the 
Riley  collection.  It  also  contains  a  large  assort- 
ment of  slides  anil  alcoholic  six?cimens  accumulated 
during  the  past  seven  years. 

Three  himdred  of  the  folding  boxes  contain  a 
tolerable,  cloasified  collection,  chiefly  of  Coleoptera 
and  Lepidoptera.  Tlie  other  boxes  contain  all  the 
more  recent  material  collected  for,  or  reared  at,  the 
department,  and  include  the  Brazilian  collection 
of  Dr.  J.  C.  Bnmnor  and  Mr.  Albert  Koebele. 
This  material  is  Beparate<l  by  orders,  but  not  yet 
carefully  worke<l  over  or  classified.  They  iilso 
incluile  some  few  purchases  from  Messi-s.  H.  K. 
Morrison  and  Wm.  Wittfeld,  the  exotic  Coleo])teni 
from  the  administratoi-s  of  the  Belfrage  estate,  and 
the  Burgess  ci>llectii:in  of  Diptera. 

This  collection  includes  many  undescribed  B]>eciee 
in  all  orders ;  and  n  rough  estimate  indicates  that 
there  are  about  .'iO.OOO  specimens,  and  prolmbly 
5,000  sjiecies,  mostly  exotic,  not  in  the  Kilcy 
collection. 

The  collection  of  the  national  munntm  proper. 
— Tikis  comprises  all  the  material  received  during 
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the  past  three  years.  There  are  some  50  folding 
boxes,  and  some  half  dozeu  drawers  of  pinned  and 
mounted  siiecimens.  These  consist  chiefly  of  ex- 
otic species,  and  mostly  of  the  showier  Lepidoptera 
sent  to  the  museum  Iwcause  of  their  brilliancy,  and 
without  name.  Tliere  are  also  about  100  bottles 
of  various  sizes,  containing  alcoholic  material, 
much  of  it  exotic,  and  considerable  material 
of  vahie  as  Ulustrating  insect  areliitecture.  A 
rough  estimate  sliows  about  20,000  specimens,  and 
3,000  si>ecies  not  in  the  other  collections. 

Exh  ibit  collection  of  econom  ic  en  tomology.  —  This 
collection,  pre|>ared  for  the  Sew  Orleans  exposition, 
and  a  catalogue  of  which  has  been  published,  will 
lie  de]x>sited  in  the  museum.  It  is  made  up  uf  the 
following  sections :  1°.  Insects  injurious  to  agri- 
culture (arranged  according  to  the  (tarticular  pknt, 
and  the  particular  part  of  the  plant,  affected). 
2°.  Insecticides.  Z'.  Insecticide  nwchinery,  and 
contrivances  for  destroying  insects.  4°.  Bee- 
culture.     5°.  Silk-culture. 

From  the  above  statement  it  is  evident  tliat 
there  are  already  sometliing  like  two  hundred 
thousand  mounted  specimens  in  the  national 
collection,  comprising  souie  twenty-six  thousand 
distinct  species.  This,  together  with  the  vast 
amount  of  alcoholic  material  already  indicated, 
will  serve  to  show  its  fulness. 


REPORT  OF  THE  FOIST  BARROW  STA- 
TION. 
Thls  volume,  which  contains  the  report  of  Lieut. 
Ray's  party  at  Point  Barrow,  1881-83.  is  notable  in 
several  resixjcts,  and  cre«litable  to  all  concerned. 
It  has  been  prepared  by  Lieut.  P.  H.  Ray,  U.S. A., 
and  Prof.  John  Murdoch  of  his  party,  with  the 
assistance  of  several  experts.  It  is  not  necessary 
to  rehearse  the  object  and  relations  of  the  expe- 
dition, which  liave  been  repeatedly  referred  to  in 
the  pages  of  Science.  The  report  begins  with  a 
statement  of  the  orders  and  instructions  imder 
which  the  work  was  done.  This  is  followed  by  a 
narrative  by  Lieutenant  Ray  of  the  transactions  at 
Point  Barrow,  or  rather  the  station  Ughiflmi  near 
the  Point,  of  his  explorations  of  the  Meade  River, 
and  of  the  voyage  to  and  from  the  station.  This 
narrative  is  unpretentious  and  interesting,  and  ter- 
minates with  a  hearty  recognition,  by  the  com- 
noander,  of  the  qualities  shown  by  the  members  of 
his  piirty  during  the  monotony  and  privation  of 
their  long  exUe.  Lieutenant  Ray  also  famishM 
an  ethnographic  sketch  of  the  natives  of  Ft^at 
Barrow,  which  will  be  found  entertaining  mding^ 
and  is  illustrated  by  some  excellent  heliofypei, — fb 

Beport  of  the  intemattonat  polar  ttptUUam  ft . 
Barrow,  AUuka.  Wuhlngum,  Oovtnummit,  URL  I 
lUuttr.    4*. 


best,  indeed,  we  liave  seen  from  photograplismade 
in  this  part  of  the  aretic  regions.  Tliey  give  very 
satisfactory  views  of  the  station,  the  grounded  ice, 
the  natives  of  Ugla3mi,  and  of  the  villagi'  of 
UiQliDk.  Unahishka,  at  wliich  the  expedition 
touched.  Tliere  is  also  a  census  and  vocabulary 
of  the  Innuit  of  Uglailmi,  and  a  list  of  the  ethno- 
logical specimens  obtainetl  by  the  i>arty.  to  the 
illustration  of  which  several  plates  are  devoteil. 
Part  iv.  contains  the  natural  history  prepared  by 
Professor  Murdoch,  assisted  by  I'rofessoi-s  Asa 
Gray  and  C.  V.  Riley,  Messrs.  Fewkes.  Dall.  and 
others.  Tlie  Innuit  name  of  each  animal  is  ap- 
pended when  known.  The  mammals,  binls,  and 
fishes  are  treate<l  by  Miu-doi-h.  and  Ulustrated  by 
two  very  successful  colored  plates  of  the  lieautiful 
rosy  gull,  Rliodoetothia  rosea.  Profesisor  Riley 
contributes  some  notes  on  the  scanty  representa- 
tives of  insects ;  Professor  (Jray,  others  on  the 
plants :  Fewkes  and  DaU  reix>rt  on  the  acalejilis 
and  mollusks  respectively  :  while  Munloch  dis- 
cusses the  other  marine  invertebrates,  especially 
tlie  Crustacea,  of  wliich  some  new  species  are 
described  and  illustrated.  With  the  mollusks  is 
given  a  heliotypc  plate  of  some  critical  species  of 
Buccinum,  with  magnified  drawings  of  the  minute 
Burf.ice  sculpttire.  Tlie  collection  afforded  seTentl 
new  forms  of  shells.  There  are  notes  on  the  oot- 
lecting stations,  and  a  useful  bibliography  oCiraria 
consulted. 

TliefauuA,  as  might  be  eiiiected,  ispurt<lyiirotl(v3 
and  has  little  in  common  with  that  of  tht»  NuftU 
Pacific. 

The  meteorology,  including  auroral  tihmrviitiittu., 
follows,  and  naturally  occupies  ruaay  iMNgna.     Mr. 
C.  A-  Schott,  of  the  U.  8.  c-iia^  survey.  rv>}i(iitc  nn 
the  magnetics,  a  tield  u>    ' 
The  tidal  observiitioiiB  mi 
illustrntion  of  tiie  Bpj«ir..i 
fall  of  tide  is  nnir  six  vr  »i^ 
the  ti 
of  the   V 
probaiily  to 
The    ri'jKjr^ 
ground  cui 
The   maxi 
inches  on 
two  and  n  h 
an  adjacent 
fair  index. 
how  rich  a 
tcKdM  for  stodi 
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■y  collections,  and  so  prompt  and  useful  a 
iild  not  hare  eoine  alxiut  without  qiiali- 
igh  order  in  botli  tlie  jiartr  and  its  chief, 
magnetic  and  ostronomicid  observations 
precise  than  could  be  wiahetl  seems  to 
I  the  result  of  circumstances  Ijeyond  the 
the  members  of  the  party. 


»  HOUSE-BREEDING. 
MEHE  has  written  a  verj-  sensible 
pon  horse-breeding,  which  lias  been 
ivith  a  medal  by  the  French  national 
al  society.  He  gives  fint  a  discriminat- 
int  of  the  points  which  mark  a  good 
ben  proceeds  to  characterize  the  two 
ae  types,  speed!  and  strength  being 
ive  characteristics,  or,  according  to 
tlK)rate  definition,  •  type  A  eteniiue  de 
'  and  •  tj-^x;  il  intcnsite  de  contraction.' 
al  idea  as  U>  tlie  breeding  is  that  the  two 
iild  not  be  mingled,  Itecnuse  in  the  olT- 
X)ngruity  resiults.  one  part  of  the  animal 
its  quaUties  from  the  mother,  another 
^e  father.  Tlie  wisdom  of  this  precept 
Hby  a  discussion  of  the  rules  to  be  fol- 
ate amelioration  by  breeding  of  special 
Ube  animal,  and  maintains  tliat  injudi- 
ong  of  the  two  tyi>es  produces  horses  of 
[mous  build.  To  put  the  matter  more 
0  get  good  colts  the  mare  and  staUiun 
Semble  one  another,  else  the  colt  will  be 
pdge  of  qualities  not  hiinnonious. 
atise  is  pleasantly  written,  and,  though 
srly  a  scientific  work,  is  still  valuable 
9  may  be  pardoneil  the  phrase,  its  good 
le,  and  we  take  pleasure  in  commending 
pee  of  those  engaged  in  rearing  horses 


tOTECHNICAL  HANDBOOK. 

a's  bix)k,  of  which  the  tirst  jiart  of 
[just  apjjeared,  will  Ije  welcomed  by 
bo  has  to  do  with  any  of  the  applica- 
icity  to  the  arts.  It  begins  with  a 
iion  of  the  phenomena  and  laws  of  in- 
fiving  fxirticular  attention  to  the  special 
t  are  of  importance  in  the  operation  of 
hone  and  dynamo-machine,  and  then 
X)  discuss  at  length  the  various  separate 
he  dynamo-muchme,  and  indicates  the 
■ecially  to  be  observed  in  their  construc- 

itUm  df  Vetf>^cf  c/Ktm/in*  par  dea  accuuplementM 
PftrL.AusoMiKiiK.  Pttia.  Bailtih-e,  Ifia.  1&+1M 

^  itrr  rttktrotechnik,    Besrbettet    tod   Dr.    E. 
Stuttgart,  Enkt,  1886.    8°. 


tion.  The  circumstances  influencing  the  magne- 
tization of  soft  iron  —  as  the  dimensions  of  the 
piece,  the  strength  of  tlie  magnetizing  current, 
and  the  quality  of  the  iron  —  are  next  analyzed. 
Most  of  the  remainder  of  that  portion  of  the  book 
as  far  as  issued  is  occupied  by  a  lengthy  and  de- 
tailed description  of  the  principal  forms  of  elec- 
trical measuring  instruments.  Their  theory  and 
construction  are  somewhat  minutely  considered, 
and  most  of  the  important  special  forms  of  instru- 
ment are  figured.  A  list  of  a  few  of  these  will 
best  show  the  character  and  completeness  of  the 
work.  We  notice,  among  others,  Kohlrausi'h's 
bridge  for  use  with  a  telephone.  .Siemens's  modi- 
fication of  Thomson's  bridge  for  measurement  of 
low  resistances,  several  forms  of  Wiedemann's 
galvanometer  with  copper  dampers,  Obach's  cosine 
galvanometer,  Siemens  and  Halske's  convenient 
form  of  Tliomson's  mirror  galvanometer,  and 
D'Assarval  and  Dejirez's  aperiodic  galvanometer. 
All  of  the  leading  forms  of  current  and  p<rtential 
galvanometers  for  technical  purposes  are  described, 
including  several  which  we  have  not  seen  else- 
where, except  in  the  original  pjijiers. 

The  work  is  written  (as  should  be  the  case  with 
a  work  of  this  kind)  for  students  }>oeses8ing  a 
good  knowledge  of  physics  and  mathematics.  It 
would  be  of  great  advantage  to  American  stiidents 
of  electrotechnics  if  some  of  our  publishers  would 
issue  a  translation  of  this  work.  We  are  sure  that 
it  would  meet  a  much-felt  want. 


FROM  PALERMO  TO  TUNIS. 

One  of  the  pleasantcst  of  the  many  delightful 
trips  aside  from  the  l>eaten  track — to  which 
Americans  in  Eurojie  carefully  cling — is  tliat  from 
Naples  to  Tunis  by  way  of  Palermo  and  Malta. 
Besides  seeing  the  Sicilian  capital — a  splendid 
city  in  itself  and  renowned  tliroughout  Italy  for 
the  beauty  of  its  women — and  Malta,  the  dwell- 
ing i)lace  of  one  of  the  most  remarkabls  races  of 
the  Mediterranean,  one  gets  a  glimpse  of  oriental 
life  in  all  its  filth  and  pictures^jueness  for  a  frac- 
tion of  tlie  time  and  money  rojuired  for  a  visit  to 
Cairo  or  Constantinople. 

With  regard  to  Malta,  the  fact  which  most 
imjjressed  itself  ujion  M.  Melon's  note-book — for 
this  little  volume  pretends  to  be  notliing  but  a 
collection  of  notes — was  the  signal  failure  of  the 
English  to  assimilate  the  native  iiopulation.  To 
use  his  own  words  :  "  After  eighty  years  of  dom- 
ination the  line  of  demarcation  between  the 
Maltese  and  the  English,  their  masters,  is  as 
sharidy  defined  as  on  the  first  day."     The  greater 

De  Palerme  d  TuMit.  By  Pacl  Mklok.  Paris,  Plon, 
Ifourrit  it  Cie,  1885.    Hi  p..  llluitr.    If. 
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part  of  the  book,  however,  is  devoted  to  a  descrip- 
tion of  Tunis  and  neighboring  towns.  Of  course 
whatever  a  Frenchman  writes  about  such  a  recent 
acquisition  as  Tunis  must  be  received  with  cau- 
tion, and  much  that  is  here  said  about  the  Roman 
ruins  is  probably  exaggerated.  The  old  Phoeni- 
cian Carthage  has  entirely  disappeared,  and  of  the 
Koman  town  but  little  remains.  Utica,  too,  is 
no  more  to  be  seen,  and,  in  fact,  the  province  of 
Carthage — once  the  granary  of  imperial  Rome — is 
little  more  than  a  desert.  Still  as  our  author 
says :  "  Although  there  is  scarcely  a  vestige  of 
Carthage  remaining,  its  site  alone  attracts  the 
tourist  to  the  top  of  the  ancient  Brysa."  In  con- 
clusion, it  may  not  be  amiss  to  point  out  that  the 
traveller  who  designs  visiting  Tunis  for  the  sake 
of  viewing  eastern  barbarism  would  better  bestir 
himself,  as  the  French  are  reported  to  be  improv- 
ing the  place  in  the  true  Parisian  fashion. 


aEOORAPHICAL  NOTES. 

A  DISCUSSION  of  the  hydrographic  observations 
made  on  the  expedition  of  1883  to  Greenland  seas 
has  been  published  by  Nordenskiold  and  Hamberg 
in  the  Proceedings  of  the  Royal  geographical 
society.  There  are  numerous  water  sections ;  and 
the  discussion  is  of  much  value  and  interest  for 
the  hydrographer,  but  too  extensive  to  summarize 
here. 

During  the  past  summer.  Captain  David  Gray, 
the  well-known  whaler  and  explorer,  visited  the 
east  coast  of  Greenland  at  a  high  latitude.  The 
floes  extended  this  year  very  far  west  from  Spitz- 
bergen,  at  least  180  miles  at  Prince  Charles  Fore- 
land. In  latitude  74°  the  edge  was  in  longitude 
14°  W.;  and  in  latitude  71°,  in  16°  W.  In  August 
he  sailed  along  the  coast  from  Shannon  Island  to 
the  entrance  of  Scoresby  Sound,  a  distance  of  three 
hundred  miles,  sometimes  in  sight  of  the  land- 
water,  and  sometimes  farther  off.  On  the  Liver- 
pool coast  he  passed  between  the  land-ice,  but 
found  no  whales.  The  land-ice  was  sufficiently 
open  for  a  steamer  to  have  forced  her  way  through 
it,  which  is  very  rarely  the  case  so  early  in  the 
season. 

The  Danish  expedition  to  east  Greenland  has  re- 
turned to  Copenhagen  after  an  absence  of  twenty- 
nine  months.  The  latitude  reached  was  66°  8', 
about  forty  miles  farther  north  than  Nordenaki61d's 
vessel  attained  in  1883.  There  have  been  no  casual- 
ties, and  the  health  of  the  party  is  excellent.  Many 
photographs  and  interesting  ethnological  objects 
were  brought  back.  Lieutenant  Holm,  command- 
ing, considers  that  it  is  now  settled  beyond  a  doubt 
that  no  early  Scandinavian  remains  occur  on  the 
east  coast 


'Island,  land  and  lente,  geschicbte,  Utteratar 
und  sprache,'  by  Dr.  Ph.  Schweitzer,  has  been 
published  by  W.  Friedrich  in  Leipzig.  There  has 
been  no  complete  work  on  Iceland  in  the  German 
language  hitherto ;  but  the  present  one  does  not 
seem  in  all  respects  satisfactory,  and  parts  of  it  ate 
characterized  as  unscientific  and  fanciful  by  Ger- 
man critics. 

A  very  useful  and  complete  atlas  of  Russia  has 
been  prepared  by  J.  Poddubnyi,  and  published  by 
A.  Deubner,  St.  Petersburg,  under  the  title  of  a 
■  Russian  school  atlas,'  at  the  small  price  of  one 
ruble.  It  would  seem  to  be  far  more  than  an 
ordinary  school  atlas  in  the  sense  commonly  un- 
derstood, and  to  be  well  worthy  a  place  in  the 
library  of  all  interested  in  geography ;  being  full 
of  maps  showing  meteorology,  distribution  of 
races,  religions,  etc.,  and  many  diagrams. 

J.  Hughes  and  F.  Dimsmuir  have  retimied  to 
Juneau,  Alaska,  from  the  head  walers  of  the 
Yukon.  They  descended  the  Lewis  branch  to  the 
Salmon  River,  which  was  ascended  to  its  head 
waters.  Good  placers  were  found  on  the  bars. 
Some  twenty  prospectors  will  remain  in  the  re- 
gion aU  winter.  They  were  said  to  average  seven 
or  eight  dollars  a  day  per  man  in  gold  dust  These 
diggings  are  mostly  in  British  territory. 

News  from  the  whaling  fleet  to  Nov.  8  states 
that  one  hundred  and  seventy-four  whales  had 
been  taken.  No  further  casualties  are  reported, 
and  the  vessels  are  beginning  to  arrive  at  San 
Francisco. 

Lieutenant  Allen  and  party  of  the  Copper  River 
exx>edition,  now  returned,  are  said  to  be  seriously 
affected  by  scurvy,  due  to  their  privations. 

The  revenue  cutter  Bear,  formerly  of  the  Greely 
reUef  expedition,  has  sailed  from  New  York  for 
the  western  coast,  where  she  will  be  employed  in 
Alaskan  waters  on  revenue  duties,  and  to  assist 
disabled  vessels  of  the  whaling  fleet  during  the 
season.  She  will  hardly  reach  San  Francisco  before 
February,  1886. 

Lieutenant  Greely  is  in  Scotland,  the  guest  of 
Lord  Roseberry,  and  is  to  deliver  an  address  before 
the  Scottish  geographical  society  Nov.  19.  His 
health  is  said  to  be  improving. 

Dr.  Stejueger  of  the  national  museum  has  an 
illustrated  article  on  the  Commander  Islands,  con- 
taining much  of  interest,  in  the  last  number  of  the 
Deutsche  geographische  blatter. 


ASTRONOMICAL  NOTES. 

Spectral  analysis  of  atmospheric  elements.  •- 
M.  Janssen  announces  (Comptes  tvndus,  cL  * 
that  he  has  taken  up  the  special  study  oft  f^ 
sorption  spectra  of  gases,  mostly  thoae  oa 
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our  atmosphere.  The  obeervatorv  at  Meudon  has 
8p*icial  facilitit«  for  tliis  work  :  nnd  already  in  a 
mbe  of  oxysren  60  raelnw  long,  tinder  n  preastire 
iif  27  adniJBpheres.  M.  ,Ian.stien  states  that  there  are 
absorption  phenoinenn  visible  Ijeyond  A,  and  some 
banda  in  other  parts  that  are  not  in  the  solar  spec- 
trum.  Tliese  he  attributes  to  the  increase  of  jtfesB- 
iire  over  that  of  our  atiui  isphere. 

Personal  equation  in  observing  circumpolars. 
—  In  reUim-iiBsiiic  Wngner'a  Piilkowa  transit-obser- 
vations of  Polaris,  .'51  (fl)  Cephei  and  <>  Ursae 
Hinuris.  to  deteruiine  tlie  constant  of  nutation.  Dr. 
L.  de  B.all  finds  on  interesting  and  strikingly  con- 
stant dilTerence  between  the  right-ascensions  ob- 
served by  '  eye-and-ear '  and  on  the  chronograph. 
Uis  teeulte  ore  as  follows :  — 


Method. 


Eye-uid-ekr... 
Chrnoograi>blo 


a  X!n»t  111- 
DorM^ 

89.71  ±  O.ftM 
8V.08  ±  0.061 


Sl(II)Cepbel. 


I.  «. 


18.01  ±  O.OI< 


i  Cme  Ul- 
oorls. 


BS.08  ±  O.OSD 
IS8.M  ±  O.OSO 


^ 


The  above  are  the  seconds  of  right  ascension  for 
18(W.O. 

Latitude  of  the  Bordeaux  observatory.  — 
M.  Rayet  has  determined  (Comptes  reiidut.  ci.  731) 
tlie  latitude  of  the  new  observatory  at  B<:irdeaax 
to  be  -(-  44°  .50'  ~".2S  ;  but  as  it  rests  entirely  uiH)n 
measures  of  the  zenith-distance  of  fundamental 
stars,  and  as  there  appears  to  have  been  no  inves- 
tigation of  flexure  or  of  constant  error  in  the  nailir- 
poiiit,  it  may  ixjssibly  Ite  in  error  by  some  tenths 
of  a  WH'ond. 

Asteroids  251  and  352.  —  The  asteroid  dis- 
covered by  Palisa  on  the  4th  of  October  (Science, 
vi.  333),  whUe  searching  for  Eudora,  turns  out  to 
be  A  new  one.  and  is  aoconlingly  numlx^r  2.51. 
Eudora  was  obsen-ed  at  Vienna  on  Octoljer  4  — 
11.3  magnitude.  Perrotin's  new  asteroid  of  Oc- 
tober 27  becomes  nunil)er  2.'i2. 

The  total  solar  eclipse  of  1885,  September  9. — 
Tlie  last  nuiiilM?r  (H;{."i)  of  iVaturc  gives  several  let- 
ters from  olwervers  of  the  recent  ei-Ui>se  of  the  sun 
visible  in  New  Zealand.  Tliere  are  no  reports  fn)m 
the  govermnent  parties  organized  by  Mr.  Ellery, 
but  it  is  stated  that  bad  weather  seriously  inter- 
fered with  their  ob!«?rvalions.  Mr.  (Jraydon  made 
a  sorii-s  nf  sketches  of  the  corona  from  Tahoraite, 
—  A  jKiiiit  well  within  the  Ijelt  i>f  totality,  but  some 
forty  miles  north  of  the  central  line.  Five  sketches 
were  made  iluring  the  short  time  of  totality,  imd 
their  agreement  conftrms  tJie  observer's  impression 
of  the  fixity  of  the  phenomenon.  A  wooilcut  from 
Uiwe  sketches  shows  five  or  six  long  rays  (besides 
nlarge  nunil-  •    ling  from  the 

sun'x  limb,  11  ,    two  or  three 

riiamcti^rBot  llutl  Ijixlv  tu  iHUKih.     A  dark  rift  was 


oheerved  in  the  corona,  and  near  this  rift  a  red 
flame  was  noticed  by  some  of  the  bystanders  to 
shoot  out  just  liefore  the  end  of  totality.  Ten  in- 
stantaneous photographs  were  obtained  by  a  party 
atBlenheim;  andatMijstertton  '■  Metwrs.  JIcKerrow 
and  party,  who  had  camj)ed  at  the  focptof  OtaJniao, 
pitx*eded  to  the  top  and  fixed  their  instruments 
amid  driving  snow  and  hail."  They  were  rewarded 
by  the  sky  clearing  off  just  before  totality,  and  four 
photographs  were  obtained.  Other  observations 
were  made  at  Wellington  and  Dryertown. 


NOTES  AND  NEWS. 

The  following  pa])er8  were  entered  to  lie  read 
at  the  meeting  of  the  National  academy  of  sciences 
in  Albany,  beginning  Nov.  10 :  S.  P.  Langley, 
Obscure  heat ;  John  S.  Billings,  A  new  form  of 
craniaphore,  for  taking  composite  photograplis ; 
A.  S.  Packard,  Tlie  carboniferous  meroatomatous 
fauna  of  America ;  E.  C.  Pickering,  Stellar 
I»hotography  ;  E.  D.  Coi)e.  Two  new  forms  of 
polycKlont  and  gonorhj-nchid  fishes  from  the 
eocene  of  the  Rocky  Mountains ;  (by  invitation) 
O.  T,  Sherman,  Yale  college  oliservatory,  New 
lines  on  tlie  spectra  of  certain  stars ;  C.  H. 
F.  Peters,  Certain  stars  observed  by  Flamsteed, 
and  supposed  to  have  disappeared  ;  James  Hall, 
Remarks  upon  the  international  g^eological  congress 
at  Berlin,  with  a  brief  historical  notice  of  the  origin 
of  the  congress ;  Janiea  Hall,  Notes  on  some 
ixiinta  in  the  geology  of  the  Mohawk  valley ; 
Simon  Newcomb,  When  sliall  the  astronomical 
day  begin?  (by  invitation)  William  B.  Dwight, 
Primonlial  rocks  among  the  Wappinger  valley 
limestones,  neiu-  Poughkeeijsie,  N.Y.;  C.  H.  F. 
Peters,  Tlie  errors  of  star  catalogues  ;  A.  Graham 
Bell,  Preliminary  report  on  the  investigation  re- 
lating to  hereditary  deafness ;  C.  A.  Young,  The 
new  star  in  tlie  nebula  of  Andromeda  ;  (by  invita- 
tion) J.  A.  Lintner,  Recent  progress  in  economic 
entomologj' ;  J.  W.  Powell,  Remarks  on  the  stone 
ruins  of  the  Colorado  and  the  Rio  Grande ;  (by 
invitation)  Charles  H.  Peck,  The  New  York  state 
herliarium  ;  (by  invitation)  T.  H.  Sallord.  Tlie 
formation  of  a  polar  catalogue  of  stars  ;  (by  invita- 
tion) Otto  Meyer,  A  section  through  the  southern 
tertiaries  ;  James  Hall,  Remarks  upon  the  Lamel- 
libranchiafa  fauna  of  the  Devonian  rocks  nf  the 
state  of  New  York,  and  the  results  of  investiga- 
tions made  for  the  paK>ontology  of  the  state  ;  J. 
S.  Newberry,  Recent  discoveries  of  gigantic  placo- 
derm  fishes  in  the  Devonian  rocks  of  Oliio :  J.  S. 
Newberry,  The  flora  of  the  cretaceous  clays  of 
New  Jersey. 

—  The  American  public  health  amociation  will 
convene  at  Washington,  D.C.,  Tuesday,  Dec,  8, 
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at  10  o'clock  A.M.,  and  continue  four  days.  The 
meetings  will  be  held  in  Willard's  hotel  hall,  on 
Pennsylvania  Ave.  The  executive  committee  have 
selected  the  following  topics  for  consideration  at 
the  meeting:  1'.  The  best  form  in  which  the 
results  of  reg^istration  of  diseases  and  deaths  can 
be  given  to  the  public  in  weekly,  monthly,  and 
annual  reports;  2°.  The  proper  organization  of 
health  boards  and  local  sanittiry  service  ;  8°.  Re- 
cent sanitary  experiences  in  connection  with  the 
exclusion  and  suppression  of  epidemic  disease ; 
also  the  Lomb  prize  essays.  In  addition  to 
other  able  and  comprehensive  papers  expected  to 
be  presented  at  tliis  meeting,  the  secretary  has 
received  notice  of  the  following :  Dr.  J.  S.  Billings, 
Forms  of  tables  for  vital  statistics;  Dr.  E.  M. 
Himt,  Sanitary  and  statistical  nomenclature ;  Dr. 
Charles  H.  Fisher,  Statistics  of  consumption  in 
Rhode  Island  for  a  quarter  of  a  century ;  Dr.  E. 
M.  Hartwell,  The  German  system  of  physical 
training;  Dr.  William  Oscar  Tlu-ailkill,  School 
hygiene,  public  and  private ;  Dr.  Joseph  Holt, 
Sanitary  protection  of  New  Orleans,  municipal 
and  maritime;  Dr.  S.  T.  Armstrong,  Maritime 
sanitation ;  Dr.  P.  H.  Bryce,  Small-pox  in 
Canada,  and  the  methods  of  dealing  with  it  in 
the  different  provinces  ;  Dr.  Benj.  Lee,  Tlie  debit 
and  credit  account  of  the  Plymouth  epidemic; 
Dr.  C.  A.  Lindsley,  An  epidemic  of  typhoid  fever ; 
Dr.  O.  W.  Wight,  Experiences  in  disiufecting 
sewers  ;  Dr.  J.  N.  McCormick,  Ihrogress  of  health 
work  in  Kentucky;  Dr.  Thomas  F.  Wood,  Ob- 
servation on  the  Cape  Fear  River  water  as  a  source 
of  water-supply :  A  study  into  the  character  of 
southern  river  water;  Dr.  D.  E.  Salmon,  The 
virus  of  hog  cholera  ;  George  N.  Bell,  Hygiene  of 
the  dwelling;  Dr.  John  Morris,  The  proper  dis- 
posal of  the  dead ;  Dr.  A.  C.  Bemays,  The  rela- 
tion between  microorganisms  and  cells ;  Dr.  W. 
H.  Watkins,  The  layman  in  sanitation;  Dr.  R. 
Harvey  Reed,  Who  is  responsible  for  the  iniquities 
of  the  third  and  fourth  generations,  and  how 
sliall  they  be  avoidetl?  Dr.  W.  John  Harris,  Care- 
lessness the  cause  of  disease.  The  committee  on 
disinfectants  will  present  quite  a  voliuninous  re- 
port (printed),  embodying  their  investigations  and 
conclusions  on  the  subject  of  disinfection  and  dis- 
infectants. 

—  The  Massachusetts  teachers'  association  will 
hold  its  forty-first  annual  meeting  in  the  Girls' 
high  school  building,  Boston,  on  November  27-28. 
The  two  volumes  recently  published  by  the  asso- 
ciation — the  first  a  history  of  the  association  from 
its  organization  in  November,  1845,  with  an 
abstract  of  its  proceedings  (1845  -  80) ;  and  the 
second  a  continuation  of  the  above,  witli  the  ad- 


dressee at  the  annual  meeting  in  1882  in  full— 
may  be  obtained  at  twenty-five  cents  each,  upon 
application  to  the  treasurer,  Alfred  Bunker, 
Boston. 

— Prof.  E.  Hitchcock  writes  from  Geneva,  N. Y., 
to  announce  that  a  portion  of  the  skeleton  of  an- 
other mastodon  has  just  been  unearthed  in  Seneca 
Castle,  N.Y.,  about  five  miles  from  Geneva.  It 
was  found,  as  is  usual,  at  the  bottom  of  a  peat 
morass  lately  drained  for  farming  purposes.  The 
aggravating  tiling  to  the  naturalist  is  that  the 
bones  most  decisive  in  determining  the  species  were 
not  found,  though  all  were  remarkably  sound  and 
strong.  The  left  tusk  measured  eight  feet  nine 
inches  on  its  outer  curve,  and  evidently  was  not 
the  whole  tusk.  The  two  styloid  bones  were  well 
preserved.  The  rest  of  the  bones  were  vertebrae, 
about  one-half  the  ribs,  and  many  of  the  bones  of 
the  hand  and  foot,  but  no  head  or  pelvis.  The 
bones  were  discovered  through  Mr.  F.  B.  Peck,  a 
senior  in  Amherst  college,  and  they  are  the 
property  of  this  institution.  The  peat  and  muck 
were  only  three  feet  thick,  which  must  account 
for  the  scarcity  of  the  large  bones. 

— Capt.  Charles  Haley,  of  the  schooner  Gene- 
vieve, recently  arrived  at  Philadelphia  from 
Charleston,  S.C,  reports  that  on  Oct.  29,  at  10.30 
A.M.,  when  about  thirty  miles  south  of  Frying 
Pan  Shioal  lightsliip,  he  had  his  main  and  mizzen 
masts  carried  away  about  twenty  feet  below  the 
cross-trees.  Tlie  weather  was  clear  and  pleasant, 
moderate  swell,  light  breeze  from  W.N.W.,  and 
vessel  going  through  the  water  at  about  four  knots, 
headmg  N.E.  by  E.,  with  all  sail  set.  Noticing  a 
small  cloud  to  windward,  of  cirro-cumulus  forma- 
tion, and  hearing  a  sizzling  sound  aloft,  he  sang 
out  to  clew  up  the  topsails.  The  next  moment 
the  topsails  gathered  up  in  a  bunch,  and  the  main 
and  mizzen  masts  were  twisted  off  and  taken  over- 
board. At  the  same  time  the  jib  and  foresail 
were  flapping  to  windward  with  each  roll,  and  he 
could  have  held  an  open  umbrella  over  his  head, 
there  was  so  little  wind.  A  few  minutes  after- 
ward the  Sim  came  out  bright  and  clear.  About 
2  P.M.  the  same  day  a  gale  sprung  up  from  S.W., 
and  blew  for  twenty  hours.  Tlie  mate  said  the 
small  cloud  that  came  dovm  from  windward 
looked  like  the  first  appearance  that  a  cloud  gen- 
erally assumes  when  a  water-spoufis  beginning  to 
form. 

—  A  New  York  Herald  despatch  of    Nov.  16 
announces  that  Vesuvius  is  again  in  a  state  of 
eruption.    The  lava  is  streaming  down  on  the 
west  side  of  the  mountain,  and  some  alarm  ia  at-    \ 
pressed,  as  the  observatory  authorities  believe  that 
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ite  eruption  will  becoute  more  serious  than  it  is 
^t  present. 

In  the  second  part  of  the  first  volurae  of  the 

f  Supplementary  papers '  issued  by  the  Royal  geo- 

nphical  society  there  is  a  valuable  uiap  of  central 

lsia,8ho\rinK  the  territory  iK-tween  the  T^irafshan 

ln<l  Amu-Daria  Rivers.     It  wa.s  compiled  from  the 

afest  Russian  ilcxiimenta  to  illustrate  Jlr.  E.  Del- 

ir  Morgan's  paper  on  the  '  Recwnt  geography  of 

itral  Asia  from  Russian  sources.'     The  map  ex- 

euds  only  to  aljout  72°  3<)'  of  longitude  east  from 

Greenwich,  and  therefore  does  not   take   in   tlie 

Olirces  of  the  Amu-Daria  or  the  Oxtis.      Never- 

lielesit,  as  it  sIionvs  the  glaciers  of  Tanimar  and 

fedslienko,   and  the    hitherto    almost    unknown 

Dountaiu   regions  of   Badakslian,    Bokhara,   and 

fttej;hin,  it  is  of  very  considerable  value.     Mr. 

organ's  article,  containing  as  it  does  much  in- 

Formatiiin  hitherto  inaccessible  to  English  readers, 

should  also  be  borne  in  mind. 

—  Tlie  Frt^nch  government  has  just  created,  says 
Vnlurt',  a  certain  numljer  of  travelling-juries, 
liis  is  a  modified  form  of  im  institution  estab- 
lished  by  the  lirst  republic.  In  the  organic  laAv 
^■bf  the  Irurtitut  it  was  ordained  that  the  Institut 
^^■ras  to  select  yearly  ten  citi7.cns  to  travel  abroad 
^^■nd  collect  information  useful  to  scieni-e,  com- 
^Buerce.  and  agriculture.  Theste  scientific  travellers 
will  not  be  apix>inted  by  the  Acailemy  of  sciences, 
the  whole  Institut,  but  by  a  special  adminis- 
ntire  commission,  on  the  basis  of  a  competitive 
^ination. 

— A  German  traveller  who  has  recently  visited 

Ionia   makes,  says  the    London  Times,  the 

ig  statement  respecting  the  population  of 

liat  comitry  :    "  If  people  speak  of  tlie  conditiim 

nd  the  movement  in  Mace<lonia,  the}-  should  lie 

eminde<l    tluit  this  Turkish  province  is  iierhaps 

he  most  clwykered  jiicture  of  nationalities  of  any 

9untr>'   in    Eurojie,  and   that  not  one  of    them 

I  an  absolute  majority.     In  the  east,  round 

Jonica,  and  along  the  coast,  the  fireek  element  is 

i-ry  Dti-ong  ;  but  even  the  largest  8ea|xirt  place 

liigbt  be  considered  a  Jewish  town  rather  than  a 

Sreek  centre.     ITie  west  is  the  stronghold  "f   the 

Jbanians,^ — the  most  savage,  most  aboriginal,  and 

ni«t  lawless  nationality  of  our  jairt  of  the  glolje. 

considerable  Slav  population  pushes  itself  be- 

reeti   the  Greeks  and  Aniauts :  and  di.stributed 

iinong  Greeks,  Slavs,  and  ^Vmauta,  we  find  a  large 

tiumber  of  Turks  ,«ind  Wallachians.     Tlie   latter 

calle«l     in    Macedonia     mostly    Zinzaras,  or 

lintBaras,  because   in  their  dialect  they  do  not 

ronounce  the  number  five  ■  tchintch '  (tike  their 

of  RiiUMutnia),  but  •  tsints.'     With  regard  to 

number  of  the  population  as  a  whole  and 


sejKuately,  it  may  safely  be  asserted  that  the 
various  statements  are  entirely  unreliable,  the  de- 
gree of  exactness  varying  ^vitl^  the  views  and 
Byni|>athy  of  the  several  authorities  who  make 
them.  When  a  Russian  general  estimates  the 
nuuilK'r  of  Bulgariiuis  in  Mace<lonia  at  t.IiOO.OOO, 
this  figure  may  be  as  much  assailed  as  the  claim  of 
the  Greek  notables  when  addressing  a  manifesto 
to  the  iMitriarch  and  the  Porte,  to  be  considered  the 
representatives  of  800,000  Greeks  living  in  tlie 
province.  If  Macedonia  is  mentioned  as  the  seat 
of  ixilitical  agitation,  the  Albanian  districts  of 
Janina  and  Scutari  must  be  left  out  of  considera- 
tion altogether.  Tlie  other  four  great  adminis- 
trative districts  remaining  —  Munastir,  Solonica, 
Kossovo.  and  Seres  —  are  stated  to  contain,  in 
accordance  with  the  proijortionately  most  reliable 
figures,  alxjut  1.581,000  inltabitants.  who  are 
divided  a*  follows:  4tO,{H10  Clunstian  and  4rt,0(H> 
Mohammedan  Bulgari.ius  (Foniaks),  S-IOitHX)  Al- 
banians, 2HO,(K)0  Turks,  Ur,,tm)  Greeks,  120,000 
Servians,  O.I.OOO  Zinxariis,  and  40,(KI0  S|>aniBh  Jews. 
The  remainder  consists  of  gvjisit's  and  foreigners. 
It  may  be  addetl  that  the  number  of  Aikmiiuis 
and  Turks  is  probably  taken  too  high  ;  that  of  tlie 
Servians,  on  the  contrary,  too  low." 

—  jVn  expedition,  imder  Dr.  Bunge  and  Banm 
von  Toll  is  t*!  start  next  spring  for  the  exjiloration 
of  the  New  .Siberian  Islands,  which,  since  Anjou's 
journeys  in  1H21-23,  have  only  Ix-en  visited  by  the 
ill-fnted  memliers  of  the  Jeannetle  exjieilition,  on 
their  way  to  the  mouth  of  the  Lena. 

—  A  French  journal  has  recently  called  attention 
to  the  following  gfxMl  case  of  '  mental  suggestion: ' 
On  July  14,  1*'>4,  Mile.  A.  E.  waa  j>ul  into  the 
hypnotic  condition  by  a  friend  who  tells  tlie 
story,  and  who  sjiys  to  her,  "  On  Jan.  1,  1885,  at  10 
A.M.,  you  will  see  me  ;  I  will  come  to  wish  you  a 
liapjiy  new  year  :  after  this  I  will  immediately  dis- 
api>eiiT.''  Neither  sixjke  of  this  until  after  .liui.  1. 
On  that  day  Mile.  A.  E.  was  in  Nnncy,  ami  the 
narrator  in  Paris.  "  At  10  o'cloc-k  she  heard  a  knock 
at  the  d<x>r,  and  saw  me  enter,  and  heard  me  wish  her 
a  hapj>y  new  year  in  a  loud  voice,  and  suddenly  ilis- 
apjiear.  She  went  to  the  window  to  see  me  as  I  went 
out  of  the  flcKjr  iiitjj  the  street,  but  I  was  not  to  be 
8e<'n.  In  telling  the  story  to  a  friend,  slie  expreesed 
surpri.se  at  seeing  me  in  a  summer  suit  of  clothing 
at  that  time  of  the  year.  Of  course,  it  was  the  suit 
I  wore  on  July  14.  In  sjiite  of  my  atlinuatirins, 
she  insists  that  I  wad  really  with  her  on  New 
years  day." 

—  Reporting  on  the  tnnle  of  Tamsiii,  China,  the 
English  commissioner  of  customs  says  Uiat  the 
trade  in  caiiiiihor  is  repiresented  in  the  rettims  by 
such  ui  insignificant  figure  tliat  there  is  great 
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fear  of  its  total  extinction  in  the  near  future.  The 
immediate  cause  of  its  rapid  collai)Ee  may  be 
traced  to  the  eagerness  of  the  Chinese  to  acquire 
by  all  possible  means  as  much  territory  as  pos- 
sible. During  the  last  three  years  liills  tliickly 
wooded  with  camphor  trees  have  been  burned 
over  by  the  Chinese,  in  order  to  compel  the  sav- 
ages to  withdraw.  Destruction  on  so  large  a  scale, 
naturally  tells  on  the  camphor  trade.  Forests  of 
camphor  trees  do  still  exist  farther  inland,  but  the 
absence  of  all  beaten  tracks  across  the  mountains 
renders  them  difficult  of  access. 

—  M.  Parize,  director  of  the  agriculttu-al  sta- 
tion of  North  Finist^re,  in  Spain,  reports  a  curious 
phenomenon  resulting  from  the  explosion  of  a  tem- 
pered glass  crucible.  He  heard  one  day  a  violent 
explosion  in  his  laboratory,  and,  hastening  into 
the  room,  saw  on  the  table  and  floor,  in  a  circle,  a 
layer  of  glassy  dibri»  resembling  crystals  of  sul- 
phate of  soda.  The  explosion  was  caused  neither 
by  a  blow  nor  disturbance  of  the  air.  The  grains 
varied  in  size  from  the  head  of  a  pin  to  a  pea, 
with  a  few  as  large  as  a  nut,  but  these  were  divided 
by  cracks  which  would  break  them  into  analogous 
grains.  An  inkstand  of  pressed  glass  exploded  in 
a  similar  manner  not  long  ago  in  Boston. 

—  The  small  volume  just  published  by  Prof. 
Rudolph  Eucken  of  Halle,  entitled  '  Prolegomena 
zu  forschungen  Uber  der  einlieit  des  geisteslebens,' 
and  which  is  published  as  the  methodological  part 
of  a  forthcoming  comprehensive  work  on  the  sub- 
ject, is  as  remarkable  a  bit  of  philosopliical  word- 
mongering  as  we  have  lately  seen.  The  author  is 
an  expert  in  terminology,  and  in  this  tliick  pam- 
phlet advances  from  the  history  of  terms  to  the 
invention  of  them.  Instead  of  psychological  he 
proposes  tlie  term  'noological'  as  more  compre- 
hensive because  including  spirit.  Instead  of 
system,  the  word  'syntagma'  is  introducetl  to 
include  large  collective  tendencies  and  unities  of 
action  as  well  as  of  thought.  '  Innensicht,'  '  voU- 
that,'  '  arbeitswelt,'  '  kombinierendes  thun,'  which 
are  hardly  translatable,  and  many  far  more  fa- 
nodliar  words,  are  given  a  precise  and  teclmical  not 
to  say  strained  meaning,  as  instruments  to  help  the 
author  in  the  impending  self-delivery  of  his  sys- 
tem. His  problem  is  stated  in  so  manifold  ways — 
is  so  hard  for  him  to  state  in  fact  —  that  its  solu- 
tion must  be  diflScult  indeed.  It  is,  in  general, 
whether  there  is  a  unitary  character  to  mental  life 
and  the  world ;  whether  one  force  animates  all 
the  fulness  of  being  ;  or,  again,  whether  the  uni- 
verse is  one  collective  act,  or  fact,  with  any  charac- 
ter so  distinctive  that  it  may  be  described.  The 
texture  and  quality  of  the  thought  is  thin  and 
poor.     Tliere  is  no  index  to  speak  of,  no  ritumi. 


and    little   promise   of  reward    to    ihe  diligent 
reader. 

—  Aug.  Boltz  concludes,  in  a  pamphlet  on  '  Tlw 
Cyclops,  an  historical  people,  deduced  from  lan- 
guage,' that  Cyclops  is  a  perverted  form  of 
Siclos,  or  Siculos,  the  name  of  an  Italo-Pelaagie 
tribe  inhabiting  the  eastern  portions  of  Sicfly;  and 
that  it  has  no  proper  etymological  connection  wifli 
the  words  Kl'K>j>r  and  diji.  Nevertheless,  he  thinks 
that  the  mythological  one-eyed  giant  of  Homer 
may  have  originated  from  some  instance  of  natanl 
monstrosity  in  real  life,  that  had  been  encoonteied 
by  the  first  Oreeks  who  visited  the  island. 

—  In  a  paper  read  before  the  Anthropologio] 
institute  of  Great  Britain,  Sir  J.  Park  Harriscxi  has 
stated  that,  according  to  his  observations,  among 
the  English  the  great  toe  is  longer  than  the  second; 
but  as  the  ancients  have  represented  in  statnarr 
the  second  toe  as  the  longer,  this  must  have  arisen 
from  a  different  proportion  prevailing  in  Greece 
and  Italy.  Barroil  finds  (Arch,  per  Tantrop., 
vol.  XV.),  however,  as  the  result  of  447  measnre- 
ments  of  Italians,  that  63  per  cent  have  the  gnat 
toe  longer ;  and  although  it  is  true  that,  of  twelve 
antique  statues  in  the  galleries  of  Florence,  all  bnt 
two  have  the  second  toe  longer,  he  thinks  this  has 
arisen  from  a  conventional  feeling,  -which  regarded 
that  shape  of  the  foot  as  more  beautifuL  It  is 
f oimd  to  be  the  case  frequently  that  the  relative 
length  varies  in  the  two  feet  While  the  great  toe 
is  the  longer  in  the  majority  of  mankind,  the  case 
seems  to  be  reversed  in  the  mongoloid  and  negro 
races. 

—  The  Russian  government  has  summoned  the 
principal  ironmasters  and  manufacturers  of  Ox 
Ural  and  middle  Russian  districts  to  attend  a  con- 
ference at  St.  Petersburg,  at  which  delegates  of 
the  various  industries  will  be  present,  in  order  to 
discuss  the  steps  that  should  be  taken  to  improve 
the  iron  indus^  of  Russia.  Since  1874  the  pro- 
duction of  pig  iron  has  not  increased,  and  in  some 
years  has  decreased.  Instead  of  being,  as  Russia 
once  was.  one  of  the  leading  iron-producing  conn- 
tries,  Austria  produces  twice  as  much,  Prance 
nearly  four  times,  Germany  five  times,  and  Eng- 
land, once  an  importer  of  Russian  iron,  now  pro- 
duces ten  times  as  much.  Tlie  Moscow  Gazettt 
ascribes  this  to  an  antiquated  system  of  commerce, 
onerous  railway  rates,  and  insufficient  protectian 
on  the  part  of  the  tariff. 

—  A  large  falling-off  in  the  immigratian  is  re- 
ported by  the  chief  of  the  bureau  of  Bbatastiea.   nt 
number  arrived  during  the  year  ynM  8HU 
against  518.502  during  the  prooedin* 
falling-off  of  fifty  per  cent  #>< 
arrivals  were  788,003. 
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WARHINGTON  LETTER, 

The  department  of  agriculture  is  showing  a  i-e- 

ewed  interest  in  tlie  sorghum  and  stifnir  industries 

the  countrj'.     Professor  Wiley,  the  cliemist  of 

.e  department,  has  sailed  for  Europe,  where  he 

11  spenil  as  much  time  as  is  necessarj-  in  the 

vestigation  of  tlie  present  condition  of  these  in- 

ustries  in  various  countries,  and  a  stmly  of  the 

.test  iniprnvements  in  machinery  and  metliods. 

he  results  likely  to  arine  out  of  Professor  Wilej's 

isit  will  tlmibtless  be  of  considerable  im]H)rt!Uice 

eualiUug  the  dcjiartment  to  contribute  tt)  the 

Bticcess  of  (he  experiments  that  are  being  made  in 

the  Unite<l  States. 

Much  interest  is  just  now  exhibited  in  scientitlc 
ircles  in  experimental  seismologj-.     Tlie  rooms  of 
iP  Pliilosophical  society  were  crowded  at  its  last 
tneetiiiK.  the  principal  topic  being  the  <liM.-UB8ion 
i  the  oliser\ation9  made  at  the  time  of  the  ncxxl 
k    explosion.      Although   ijerjilesing,   an<l   to 
me  extent  inconsistent,  the  results  promise  to  he 
if  considerable  value.     Cajrtain  Button,  in  whose 
liands  this  subject  is  placed  by  the  director  of  the 
eological  8ur\ey,  proposes  to  take  ndvantage  of 
ynamite  explosions,  which  are  frequently  occur- 
in  the  excavation  of  a  timnel  near  the  city, 
[to  continue  the  investigation  of  tlie  question  of  the 
elocitr  of  transmission  of  the  disturbance,  and  it 
'is  earnestly  desired  that  he   may  be  allowed  all 
needed  facilities. 

It  is  reported  that  Bnlia  Gopal  Vinnyak  Jushee, 
a  Brahman  pundit,  and  fellow  of  the  Theosophical 
eociety   tif  Bombay,   is  the  guest  of  Dr.   Elliott 
Coues  of  tills  cit}'.     An  enterjirising  rejiort^T  for 
one  of  the  city  jwipers  has  interviewe<l  both  the 
'distinguished  theosopliist  and  his  host,  no  less  dis- 
i£iii>iheil   in  that  line.  and.  if  they  are  correctly 
e<l,  has  been  made  the  medium  for  the  trans- 
in  of  information  of  the  most  vital  impor- 
tance to  an  expectant  and   anxious  public. 

All  the   •  working  processes  '  of  this  wonderful 
philosojihy  were  concealed  from  the  news^iaper 
man,  however,  and  for  two  reasons,  which,  in  liis 
mer  moments,  he  cannot  but  regard  as  some- 
what fiersonal.     One  was  that  "  this  knowledge 
in   the   himds  of  bod  men   would   be   a   terrible 
tiling;"  the  other,  tliat  "a  mind   not  yet  culti- 
ated  to  follow  out  this  high  train  of  thought  might 
driven  in.s»ne  by  it." 

A  goixl  deal  wiis  said  about  '  astral  visits '  and 
Sort  of  thing,  and  experiments  and   results 
recounted,  in   oomparison  with    which  the 
rk  of  the  Society  for  psychical  research,  with 
•anls  and  it«  guessed  numbers,  ai>peaT8  abeo- 
tWr  cliildiah  ;  iu  fact,  it  must  be  relegated  to  the 


Preparations  are  being  made  for  the  meeting  of 
the  American  public  health  association,  to  be  held 
in  this  city  early  in  next  month  (Dec.  8-11).  A 
strong  local  committee  has  been  apjwinted,  in- 
cluding, among  others,  several  leading  physicians 
of  the  army  and  navy.  Tlie  meeting  is  likelj'  to 
bring  together  a  large  mmiber  of  the  leading  sani- 
tarians of  the  country.  The  association  is  but  little 
more  than  ten  years  old.  but  it  is  one  of  the  most 
active  and  influential  in  the  world.  Z. 

WMblDgtoB,  S.C..  Not.  U. 


LETTERS  TO  THE  EDITOR. 

*•*  CoTTwapondenU  are  requeMteH  tobeoM  britf  am  fioMlblfl.     Th* 
wrUrr^t  namgiatn  all  caactrequirtd  asprw^o/ooodfatth. 

The  swindling  geologist. 

I*R0rc8SOR  SaLisbcbt's  letter  in  Science  for  Nov.  6 
gives  the  present  location  of  a  miscreant  who  has 
Iweii  phiudering  cabinets  and  hbraries  throughout 
the  country  for  the  last  two  or  three  years,  and  who 
has  been  niakiof;  decent  people  even  more  unhappy 
by  assuming  their  names  than  by  eteahne  their  books. 
His  present  address  is  County  Jail.  Elkhorn,  Wis. 
Usto  perpetna.  This  is  the  address ;  but  as  to  the 
name,  who  knows  1  For  the  last  six  months  he  bos 
dragged  through  the  mire  the  honored  name  of  Leo 
Lcsquereux,  to  the  great  annoyance  of  the  venerable 
owner.  Before  this  he  was  Prof.  F.  A.  Areiidel  of 
the  Pennsylvania  survey.  Other  names  under  which 
he  has  stolen  and  swindled  ere  N.  U.  Taggart, 
E.  Douglass,  E.  D.  Whitney,  E.  D.  Strong,  etc. 
Three  of  these  names  have  t-he  initials  E.  D.,  in  which 
fact  there  may  be  some  f-igniflcance. 

The  Milwaukee  police  record  says  of  him  that  he 
has  but  one  hand,  wearing  a  false  band  on  one  arm. 
This  fact  may  help  to  identify  him.  He  seems  to 
have  a  remarkable  amount  of  geolopoal  knowledge, 
and  especially  on  fossil  botany.  Where  did  he  get 
this  knowledge  !  Who  trained  him  f  Who  was  his 
father  t  Who  was  his  mother  f  Has  he  a  sister  t  Has 
he  a  brother  1 

These  are  questions  that  many  victims  desire  to 
have  answered,  in  whole  or  in  part.  E.  O. 

Columbus,  O.,  Nov.t. 


Effigy  mounds  in  Iowa. 

Near  the  village  of  North  McGregor,  Clayton 
county,  Iowa,  on  the  south-western  quarter  of  section 
3,  T.  W,  R.  3W.,is  situated  probobly  the  largest 
group  of  'effigy'  or  imitative  mounds  west  of  the 
Mississippi.  These  earthworks  ore  built  on  a  divid- 
ing ridge,  and  are  elevated  about  500  feet  above  the 
river.  The  surrounding  country  is  broken  and 
rugged,  the  bluff  on  the  east  side  along  the  Mississippi 
River  being  perpendicular  in  many  places.  To  the 
north-west  Ues  Yellow  River,  and  on  the  south-west 
Bloody  Bud.  This  remarkably  fine  group  was  sur- 
veyed by  me  on  the  2-^th  and  '3fttb  of  May,  188,?  ;  and 
a  few  details,  illustrated  by  e  topographical  plan,  may 
perhaps  be  acceptable  to  those  readers  of  Sciettea 
who  are  interested  in  North  American  antiquities. 

These  mounds  number  fifteen  in  all,  consisting  of 
two  long  embankments,  ten  animals,  and  three  birds, 
and  they  oecnpy  a  trrreplein  of  just  about  '2,000 feet 
in  length.     The  first  embankment  is  190  feet  long,  18 
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fe«t  wide,  and  \\  feet  high ;  the  second,  188  feet  long, 
18  feet  wide,  and  1|  feet  high. 

The  animals  represented  vary  from  79  to  109  feet 
in  length,  and  are  from  two  to  three  feet  in  height. 
No  two  are  exactly  alike  in  ontline,  though  the  dif- 
ference is  more  in  the  shape  of  the  head  than  in  the 
general  form.  It  will  be  noticed  that  they  are  all 
tailless,  though,  of  the  whole  number  of  beasts  sur- 
veyed by  me  to  the  present  time,  fully  two-thirds 
have   tails.    Considered   as   works   of   construction, 


they  being  in  relief,  these  animals  are  very  fine  ;  but, 
taking  the  size  and  shape  of  the  legs  and  head  in  pro- 
portion to  the  body,  they  are  decidedly  clumsy.  In- 
deed, with  a  few  exceptions,  the  animal-shaped 
monnds  of  western  Wisconsin,  also,  are  no  excep- 
tion to  this  rule.  It  is  probable  that  each  leg,  as 
built,  was  intended  to  represent  a  pair  of  legs  rather 
than  a  single  one,  and  this  may  account  for  their 
clumsiness. 

The  birds  of  this  group  are  each  different  in  form, 
and  are  more  symmetrical  than  the  animals,  which  is 
usually  the  case.  Though  symmetrical,  the  wings  of 
bird  effigies  are  nearly  always  much  longer  than 
they  should  be  in  proportion  to  the  length  of  the  body 
and  head  as  compared  with  natural  birds. 

An  ornithological  friend  (Dr.  Thomas.  S.  Roberts  of 
Minneapolis)  has  furnished  me  a  list  showing  the  ac- 
tual length  —  from  point  of  bill  to  the  end  of  longest 
tail-feather — and  breadth,  from  tip  to  tip  of  wings, 
fuUy  outstretched,  of  some  forty-six  North  American 
birds.  Taking  this  length  as  the  unit,  I  find  the  pro- 
portions of  four  of  them  to  be  as  follows ;  viz, — 

Of  the  Magpie  (the  lowest) 1 :  1.28 

"      Wild  turkey 1  :  1.29 

"       Bald  eagle 1  :  2.365 

"      Fish-hawk  (the  highest)  ....  1 :  2.80 

Now,  on  examining  the  diagrams  of  forty-three  un- 
doubted bird-effigies  surveyed  by  myself,  it  appears 
that  fifteen  are  over  the  extreme  natural  limit  given 
above  —  the  ratio  of  one  of  them  being  as  high  as 
1  :  7.20,  and  that  of  the  very  lowest  not  less  than 
1 :  1.50.  The  actual  size  of  this  longest  '  bird '  is, 
length  of  body,  77  feet ;  and  from  tip  to  tip  of  wings, 
554  feet. 

It  will  thus  be  seen  that  to  classify  these  earthen 
imitations  of  birds  according  to  any  natural  system 
is  almost  an  impossibility,  and,  with  a  few  exceptions, 
it  is  the  same  with  the  effigies  of  animals,  reptiles, 
etc.  An  instance  may  be  given  of  one  near  Viola, 
Wisconsin,  which  looks  more  like  a  deer  than  any 
other  animal.     Its  head  is  turned  as  if  looking  over 


its  back,  bat  the  tail  spoils  the  whole  effect,  on 
that  supposition  ;  it  being  140  feet  in  length,  nearly 
twice  the  length  of  the  body  (74  feet). 

There  are  effigies  undoubtedly  representing  turtles 
and  lizards  ;  there  is  also  a  class  to  which  either  nams 
can  be  applied.  The  question  is,  To  which  category 
do  they  belong ! 

In  view  of  all  these  facts,  therefore,  it  wonld  ap- 
pear that  attempts  to  specuiate  about  the  object  or 
uses  for  which  these  fantastic  earthvrorks  were  con- 
structed, or  concerning  the  precise  kind  of  animal, 
etc..  represented  by  the  effigies,  might  be  considered, 
in  the  present  state  of  our  knowledge  of  the  subject, 
a  little  premature.  As  matters  of  fact,  however,  it 
may  be  stated  that  an  examination  of  some  hundreds 
of  these  monnds  justifies  the  drawing  of  two  concln- 
sions,  first,  that  the  creatures  point  or  head,  with 
a  very  few  exceptions,  in  a  southerly  directioo: 
second,  that  when  situated  near  a  stream  the  feet  of 
the  quadrupeds  are  towards  the  water. 

At  intervals,  between  Guttenberg  and  Yellov 
River,  there  are  monnds  and  embankments  which 
occur  either  singly  or  in  groups,  but  there  are  ooly 
two  other  points  in  that  stretch  where  effigies  ocenr. 
About  one  mile  south  and  east  of  the  group  described 
in  this  article  there  is  a  single  bird-efiSgy.  Near  Sny 
McOill,  about  three  miles  above  (Dayton,  there  is  s 
group  of  92  mounds  ;  two  of  them  represent  animals, 
and  two  birds  ;  the  remainder  are  round  mounds  and 
embankments.  While  I  was  surveying  this  group, 
Mr.  Frank  Hodges  of  Clayton  opened  one  of  the 
larger  tumuli,  and  found  a  number  of  skeletons  in  it 

T.  H.  Lewis. 

St.  Paul,  Minn.,  Nov.  t. 


Coleoptera  of  America. 

The  note  in  Science  (vi.,  382)  conveys  a  very  erro- 
neous idea  as  to  the  result  of  recent  studies  npon  tiw 
number  of  species  of  North  American  beetles. 

The  number  given  in  Austin's  supplement  is  9,735 
(not  9,704,  as  stated  in  Science);  but  as  the  supple- 
ment was  to  be  used  in  connection  with  Crotch's  list, 
it  was  numbered  continuously  wtih  it,  and  no  allow- 
ance was  made  for  the  reduction  and  duplication  of 
numbers.  Taking  these  into  consideration,  the  sup- 
plement contains  but  little  over  8,850  species. 

The  list  just  issued  by  the  American  entomcdogical 
society  contains  over  260  unnumbered  names  which 
should  be  added  to  the  9,238  when  this  list  is  compared 
with  previous  ones.  Recent  studies  have  increased, 
not  rednced,  the  number  of  species  of  North  Ameri- 
can beetles.  Samubl  Hxnshaw. 

BostoD,  Nov.  7. 

Marsh's  Dinocerata. 

In  my  review  of  Professor  Marsh's  work  on  the 
Dinocerata  occurs   a  blunder  for  which  I   wish  to 
apologize  (Science,  June  12,  1885,  p.  489).     This  error 
is  as  follows  :  "  In  the  figure  of  IHinoceraa,  however, 
the  humerus  is  incorrectly  drawn  (compare  plate  38, 
fig.  2)."    The  figure  here  referred  to  is  the  hnmenu 
from  the  tnstde,  that  in  the  restoration  is  of  course 
seen  from  the  outside,  and  the  two  are  in  no  sense     i 
comparable.     I  cannot  explain  how  such  an  oversiglit   J 
came  to  be  made,  but  now  that  my  attention  haa  h^ 
called  to  it,  it  is  only  proper  to  make  the  can*' 
This  is,  however,  a  very  non-ewentU  Bf*' 
criticism,  which  in  other 
modify. 
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RECENT  LAND  LEGISLATION  IN 

ENGLAND. 

attituile  of  the  English  govemnient  toward 
the  land  ((uustion  lias  underijone  a  thorough  revo- 
lution within  the  laitt  generation.  Thirty  years 
ago  nil  proiHwitionH  to  reform  the  abuses  which 
lad  grown  up  under  the  present  Hystem  of  land 
were  uniformly  met  by  loud  protests  alwut 
less  of  vested  interests,  the  '  natural- 
the  ejcisting  order,  and  the  danger  to 
society  and  the  government  of  disturbing  it  in  any 
•way  whatever.  It  was  insisted  that  it  would  be  a 
violation  of  all  B<:run(l  princijiles  of  jmlitieal  economy 
for  the  government  to  go  lieyond  its  province  so 
far  as  to  interfere  with  the  relation  of  landlord  and 
tenant,  or  that  of  tenant  and  lalnirer,  or  tluit  exist- 
ing between  these  classes  as  a  whole  and  the  pub- 
lic, So  vigorous  was  this  protest,  and  so  in  ac- 
cordance with  the  jirevailing  views  as  to  the  true 
uphere  of  government  interference,  that  reformers 
were  usually  content  to  witlidraw  their  proposi- 
tions. 

But  this  attempt  to  delay  or  prevent  much- 
needed  reforms  in  governmental  policy  was  des- 
tined to  bring  with  it  the  usual  penalty.  The 
disease,  whii'h  might  have  been  modified,  if  not 
entirely  ciu-eil,  by  mild  remedies  rightly  applied  at 
an  early  stage,  became  more  and  more  deeji-eeated 
and  serious  with  every  pnsKing  year.  The  move- 
ment for  reform,  too  long  delaye<l,  and  gathering 
force  with  every  rebuff,  has  finally  proved  irre- 
sistible, and  in  its  onwanl  sweep  has  carriwl  the 
government  and  the  people  far  beyond  what 
would  hjive  been  necessary  if  legitimate  demands 
had  l)een  satisfied  in  the  first  place. 

The  evidence  of  this  is  seen  very  plainly  in  the 
changed  attitude  and  policy  of  the  g<ivemment, 
which  lias  WH-ently  given  most  unmistakable 
evidence  of  its  determination  to  take  up  the  ques- 
tion in  eiimcsf,  and  to  leave  no  stone  unturned  in 
order  to  8ei.-ure  a  permanent  settlement.  In  this 
milenvor,  limited  thus  far  chiefly  to  one  phase  of 
tlie  Irish  land  question,  it  dix-s  not  proixwe  to  be 
checked  by  any  thciretical  considerations  as  to 
fjTie  limits  of  goviTiiment  interference.  It 
•dr  to  do  any  thing  which  promises  to 
lent  or  even  temiKirary  relief.  If 
■ill  declare  martial   law.      It    will 


confiscate  landed  estates  by  the  wholesale.  It 
wiU  change  a  tenant  at  the  will  of  the  landlord 
into  a  tenant  at  his  own  wUl.  It  will  convert  a 
tenant  into  a  proprietor.  It  vrill  lend  money,  to 
those  wishing  to  buy  land,  at  low  rates  of  interest 
and  on  insutticieut  security.  It  wUl  destroy  all 
freedom  of  contract  in  regard  to  the  use  of  land. 
It  has,  indeed,  already  done  aU  these  tlungs. 

The  proof  of  these  statements  is  lo  be  found  in 
the  history  of  recent  acts  of  })arliameut  on  the  land 
question. '  It  is  impossible  to  convey  a  clear  idea 
of  such  a  compUcated  problem  as  the  Irisli  land 
question  in  a  brief  s])ai"e,  but  one  or  two  of  the 
most  important  points  may  be  set  forth  which 
wUl  illustrate  the  far-reaching  sweep  of  recent 
legislation. 

Tlie  act  which  really  introduced  the  new  policy 
was  that  of  1870,  wluch  declared  whole  classes  of 
contracts  hithertti  in  vogue  between  landlonl  and 
tenant  to  be  void  both  in  law  and  equity,  and 
established  the  novel  principle  of  compensation  for 
disturliance  or  damages  for  eviction.  Ittocjk  from 
the  landlord  the  right  to  dismiss  a  tenant  so  long 
as  he  jMiid  his  rent.  It  secured  to  the  latter  a  just 
compensation  for  all  improvements,  whether  made 
with  or  without  the  consent  of  the  landlord,  and 
conferred  on  liim  the  power  to  sell  Ids  tenant- 
right,  \\ith  all  the  privileges  ]>ertaining  thereto. 
This  act  was  in  form,  therefore,  a  great  encroach- 
ment on  the  control  of  the  landlord  over  his  prop- 
erty. But  as  it  did  not  regulate  the  amount  of 
rent  which  the  latter  might  exact,  it  left  him, 
after  all.  in  practical  control  of  his  jjrojierty,  since 
he  might  raise  the  rent  at  will,  and  evict  the 
tenant  if  he  did  not  choose  to  \my  it.  It  ratlier 
aggravate<l  than  lessened  the  diHiculty. 

The  act  of  1881,  which  was  the  most  imiwrtant 
act  relating  to  Ireland,  was  the  logical  outcome 
of  the  act  of  1870.  It  finighe<l  the  work  which 
the  latter  had  begtin  by  establisliing  a  series  of 
optionid  courts  for  regidating  rents.  Tliey  are 
optional  in  the  sense  that  either  landlord  or  tenant 
may  resort  to  them  in  case  he  is  not  contented 
with  the  terms  of  a  lease.  The  court,  in  case  of  a 
resort  to  it,  fixes  the  rent  which  the  landltird  may 
exact.  When  the  rent  is  thus  judicially  fixed,  it 
ia  to  hold  good  for  a  perioti  of  fifteen  years,  when, 
by  a  similar  process,  it  may  be  modified  to  suit 
altered  circumstances  during  another  period  of 
like  duration.     Aa  long  as  the  tenant  pA}-B  the  rent 

'  Kcontimic  anp^rt  o/  ttcmt  legftlaiioH.  Bj  Willum 
Watt.    LodJuu,  Lurnfrnjinn,  Qrtrn,  it  Co.,  IfVfi. 
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thus  fixed,  he  cannot  be  disturbed  in  possession  by 
the  landlord,  except  on  the  payment  of  a  fine 
known  as  '  compensation  for  disturbance.'  The 
tenant  may  sell  his  tenant-right  to  another,  who 
has  then  all  the  privileges  as  against  the  landlord 
which  the  original  tenant  enjoyed.  In  this  way 
are  secured  the  three  '  Fs,'  —  Pair  rents.  Fixity  of 
tenure,  and  Free  sale.  In  this  way,  also,  the  land- 
lord is  almost  completely  deprived  of  any  real  con- 
trol of  his  property. 

The  act  has  not  been,  by  any  means,  a  dead 
letter.  Eighty-five  sub-commissioners  were,  in 
1883,  engaged  in  the  work  of  determining  '  fair 
rents,'  and  the  number  was  afterwards  somewhat 
increased.  As  a  result  a  general  reduction  in  rent 
was  effected,  amounting  on  the  average  to  about 
twenty  per  cent,  and  in  some  cases  to  thirty  per 
cent  and  upwards.  This  virtually  amounts  to  a 
confiscation  of  from  one-fifth  to  one-third  of  the 
capitalized  value  of  landed  estates  in  Ireland.  Ite 
moral  effect  may  lead  to  a  still  further  reduction 
in  value :  for  who  can  be  sure  that  a  govern- 
ment which  has  confiscated  one-fifth  of  the  estate 
will  not  subsequently  confiscate  it  all  if  peace  and 
quiet  shall  not  follow  as  a  result  of  the  present 
measure? 

Both  acts  above  mentioned  contained  provisions 
intended  to  favor  the  growth  of  a  class  of  peasant 
proprietors.  The  purchase  of  holdings  by  tenants  in 
the  case  of  estates  which  fell  under  the  jurisdiction 
of  the  encumbered  estates  court,  was  favored  by 
the  authority  given  to  the  Irish  board  of  works, 
in  1870,  to  advance  two-thirds  (increased  in  1881 
to  three-fourths)  of  the  purchase-money  at  three 
and  a  half  per  cent  interest,  to  be  repaid  at  inter- 
vals during  a  period  of  thirty-five  years.  It  has 
already  been  proposed  to  extend  this  authority  so 
as  to  let  them  advance  all  the  purchase-money  at 
a  lower  rate  of  interest,  for  a  longer  time. 

He  would  be  a  bold  man  indeed  who  would 
assert  that  these  acts,  sweeping  as  they  are,  con- 
stitute any  real  contribution  to  the  actual  solution 
of  the  Irish  problem.  Such  a  statement  could  only 
be  made  by  one  who  had  a  political  point  to  gain, 
or  who  had  given  but  little  attention  to  the  actual 
investigation,  even  at  second  hand,  of  the  social 
and  economic  conditions  which  prevail  over  a  large 
part  of  Ireland.  The  difficulty  lies  deeper  than 
any  mere  landlordism,  and  it  will  not  be  long  until 
the  Irish  land  question  will  be  again  to  the  front, 
and  that,  too,  whether  Ireland  be  under  English 
or  Irish  rule. 

These  acts,  however,  mark  a  new  era  in  English 
legislation  on  this  subject.  They  indicate  (and 
herein  lies  the  hopeful  feature  of  the  case)  that 
the  English  people  are  now  ready  to  take  up  this 
and  similar  questions  in  earnest.     They  are  now 


willing  to  throw  to  the  winds  all  doctrinaire  theo- 
rems of  Jaistetrfaireitm,  to  disregiaztl  alanniA 
speeches  about  approaching  oouunaniam  or  social- 
ism,  and  to  close  their  ears  to  the  old  song  about 
the  supreme  sacredness  of  private  property.  They 
are  now  determined,  after  gettine^  all  the  light 
they  possibly  can  from  economic  and  historical 
science,  to  make  use  of  the  only  means  which 
promises  any  solution  whatever,  viz.,  that  of 
actual  experimentation.  The  outcome  of  the 
recent  experiments  in  Ireland,  to  ivhich  the  late 
acts  have  been  practically  limited,  will  affotd 
great  assistance  in  the  solution  of  the  Scottish 
and  English  land  questions,  which  must  soon  come 
to  the  front.  E.  J.  Jahbs. 


THE  BLACKFOOT  TRIBES. 

At  the  late  meeting  of  the  British  aaaociatiaa 
for  the  advancement  of  science,  a  committee  of 
the  anthropological  section  presented  a  report 
(prepared  by  Mr.  Horatio  Hale)  on  the  tribes  of  the 
noted  Blackfoot  confederacy.  The  report  com- 
prises  many  particulars  relating  to  the  origin  and 
history  of  the  tribes,  the  character  of  the  people, 
their  mythology,  languages,  and  mode  of  govern- 
ment, and  their  present  condition.  The  facts 
have  been  mostly  derived  from  corresfiondence 
with  missionaries  now  residing  among  the  people, 
and  from  official  documents,  with  some  memo- 
randa made  by  the  author  of  the  report  during  an 
exploring  tour  in  Or^on.  Only  a  brief  abstract 
of  the  information  thus  brought  together  can  here 
be  given. 

The  tribes  composing  the  confederacy  are,  or 
rather  were,  five  in  number.  Three  of  these, 
forming  the  nucleus  of  the  whole  body,  are  the 
original  Blackfoot  tribes,  who  speak  the  same  lan- 
guage, and  regard  themselves  as  descended  from 
three  brothers.  These  are  the  Siksika,  or  Black- 
feet  proper ;  the  Kena,  or  Blood  Indians  ;  and  the 
Piekan^,orPiegan8  (pronounced  Peegans), — aname 
which  is  sometimes  corrupted  to  '  Pagan  Indians.' 
To  these  were  added,  when  the  confederacy  was 
at  the  height  of  its  power,  two  other  tribes, — the 
Sarcees,  who  joined  them  from  the  north ;  and 
the  Atsinas,  who  came  imder  their  protection 
from  the  south.  The  Sarcees  are  a  branch  of  the 
great  Athabascan  or  Tinneh  family,  which  is  spread 
over  the  northern  portion  of  the  continent,  in  con- 
tact with  the  Eskimo.  The  Atsinas,  otherwise 
known  as  Fall  Indians  and  Oros  Ventres,  are 
sliown  by  their  lang^iage  to  be  akin  to  the  Ar»- 
pohoes,  who  once  wandered  over  the  Miaaomi  ^ 
plains,  but  are  now  settled  on  a  reservatkui  in.  tki 
Indian  Territory. 

The  dividing  line  between  the  United  Statai 
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Canada  has  cut  the  coufederary  in  two.  Most 
of  the  Piei^ns,  with  the  few  mirviving  Atainas, 
reside  on  the  American  side,  where  a  large  reser- 
vation has  been  set  apart  for  them,  along  the  head 
waters  of  the  Missouri  River.  The  residue  of  the 
Kegnns,  with  the  Siksika.  Kena,  and  Sarcee 
bonds,  dwell  on  reserves  laid  off  for  them  near 
the  southern  boundary  of  the  Canadian  north- 
west territories,  adjacent  to  the  Rocky  Moun- 
tains. Thus  the  lands  occupie<l  by  tJiese  tribes, 
though  much  diminished  in  extent,  are  in  tlte 
same  region  which  they  held  fifty  years  ago, 
when  their  confederacy  was  the  dominant  power 
among  all  the  Indians  west  of  the  Slississippi.  At 
tluit  iJeriod  their  numbers  were  reckoned  at  tliirty 
thousand  souls.  Various  causes,  but  more  eepe- 
cially  the  ravages  of  the  small-pox,  have  greatly 
reduced  them.  The  population  of  the  four  Cana- 
dian reserves  is  computed  at  alx>ut  6,500,  divided 
as  follows  :  Blackfeet  (Siksika),  2,400 ;  Bloods 
(Kena).  2.800:  Piegims  (Piekanei,  800;  Sarcees, 
500.  On  the  American  reservation  there  are 
stated  to  lie  alxnit  2.  BOO,  mostly  Piegans,  with  some 
Barcees.  This  would  bring  xxy  the  total  number 
of  Indians  in  these  tribes  to  nearly  9,000  souls. 

The  country  inhabited  by  the  Blackfeet  was  the 
favorite  resort  of  the  buffalo.  The  vast  herds 
which  roamed  the  plains,  or  foimd  shelter  during 
the  winter  in  the  woody  reocssos  of  the  moun- 
tains, furnished  the  tribes  not  merely  with  food, 
but  with  the  skins  which  made  their  tents  and 
their  dotliing.  Tlie  complete  extermination  of 
these  animals,  which  haj<  token  place  during  the 
last  five  years,  has  made  an  entire  change  in  the 
mode  of  life  of  these  Indians.  From  a  race  of 
wandering  hunters,  they  have  become  a  com- 
munity of  farmers,  and,  as  the  official  reiK)rt8 
show,  liave  displayed  a  remarkable  aptitude  for 
the  arts  of  civilized  life.  Under  the  direction  of 
superintendents  and  farm  instructors  ajtiKHnted 
by  the  Canadian  government,  they  have  erected 
comfortable  log-houses,  well  fumislied  with  cook- 
ing-stoves, table-ware,  and  other  household  appli- 
ances, and  have  raised  large  quantities  of  potatoes, 
barley,  oats,  turnips,  and  other  esculents.  Tliey 
liave  shown  themscilves  always  orderly  and  pru- 
dent in  their  dealings  with  the  government  and 
the  white  settlers. 

The  Blackf>x)t  language  was  formerly  supposed 
to  he  entirely  different  from  any  of  the  languages 
:en  by  the  surrounding  tribes.  This  was  the 
rrt  of  the  first  explorers.  Further  investiga- 
tions have  shown  that  tliis  o]>inion  was  not  well 
founded.  The  langniage  proves  to  be  Algonkin  in 
itB  gnunmar,  but  to  be  in  a  large  (tart  of  ita 
vocabulary  widely  different  from  other  AlgnnH 
tongues.    It  is  evidently  a  mixed  lauguor 


kind  which  results  from  the  conquest  of  one  tribe 
or  nation  by  another  speaking  a  different  tongue. 
What  is  known  of  the  history  of  the  Blackfeet 
shows  how  tliis  conquest  and  intermixture  may 
have  taken  place.  The  Blackfoot  tribes  formerly 
inhabited  the  Red  River  country,  from  which,  as 
there  is  good  reason  to  believe,  they  were  driven 
wpstwanl  by  the  Crees,  who  formerly  dwelt  in 
Lnbrndor  and  about  Iludson  Bay.  but  who  now 
occupy  the  ancient  homes  of  the  Blackfeet  along 
the  Re<l  River  and  the  Saskatchewan.  The 
Blackfeet,  when  they  retreated  to  their  final 
refuge  in  the  valleys  and  plains  along  the  eastern 
slope  of  the  Rocky  Moimtains,  liad  in  their  turn 
to  overcome  and  absorb  the  population  which  they 
foimd  there.  The  traditions  of  Uie  people,  and 
other  circumstances,  seem  to  show  that  the  tribe 
thus  conquered  —  and  whose  language  probably 
furnished  the  foreign  jKirtion  of  the  Blackfoot 
vocabulary  —  had  come  from  the  west  or  Oregon 
aide  of  the  mountains. 

In  further  confirmation  of  this  view,  it  is  shown 
that  the  Blackfeet  have  not  only  a  mixed  language, 
but  also  a  mixed  reUgion.  While  tlieir  legendary 
cosmogony  and  their  principal  deities  are  purely 
Algonkin,  their  cliief  religious  ceremony,  the 
famous  sun-danoe,  to  whicli  they  are  fanatically 
devoted,  —  the  most  extraordinary  trial  of  faith  and 
of  endurance  known  among  the  western  Indians, 
—  is  clearly  of  exotic  origin.  It  is  wholly  un- 
knon-n  to  tlie  other  Algonkin  tribes,  except  to  a 
few  Crees,  who  have  apf>arently  learned  it  from 
the  Blackfeet.  It  also  prevails  among  the  Dakotas, 
but  chiefly  in  the  western  bands  nearest  to  the 
mountains  and  to  the  Blackfeet. 

The  form  of  government  among  the  Blackfoot 
tribes,  as  among  the  Algonkin  tribes  in  general, 
is  very  simple.  Each  tribe  has  a  head  chief,  and 
each  of  the  bands  composing  a  tribe  has  its  subor- 
dinate chief  ;  but  the  authority  of  these  chiefs  is 
little  more  than  nominal.  Their  prerogatives  are 
chiefly  those  of  directing  the  movements  of  a 
camp,  of  presiding  in  council,  and  of  representing 
the  tribe  or  band  in  conferences  with  other  com- 
munities. Tlie  term  '  confederacy,'  applied  to 
the  union  of  the  Blackfoot  tribes,  is  somewhat 
misleading.  They  have  no  projwr  inter-triljal 
league,  like  that  of  the  Iroquois  nations.  There 
is  simply  a  good  imderstanding  among  them, 
arising  partly  from  the  bond  of  kinsliip,  and 
partly  from  a  sense  of  mutual  dependence.  Even 
the  three  proper  Blackfoot  tril)e»  can  hardly  be 
said  to  have  a  general  name  for  their  whole  com- 
mimity,  f)i"""i>  tli..y  sometimes  speak  of  them- 
selves M  >  .  or  '  men  of  the  plains,'  and 
'-  .KiMpo^,  or  'people  who  speak 
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The  foregoing,  as  has  bnea  stated,  is  only  a 
brief  summary  of  the  contents  of  this  report, 
which  is  given  in  an  abridged  form  in  Nature,  and 
will  doubtless  hereafter  be  published  in  full  by  the 
association.  The  facts  which  it  presents  disclose 
in  the  people  of  this  aboriginal  Switzerland  quali- 
ties much  above  the  average,  and  should  l^ui  to 
further  inquiry  into  their  history  and  character- 
istics. 

SOME  REACTION-TIME  STUDIES. 

The  study  of  reaction  timee  derives  a  great  in- 
terest and  importance  from  the  fact  that  by  this 
means  another  bond  of  relation  between  mind 
and  matter  becomes  apparent.  All  material  actions 
require  time.  Mental  actions  as  well,  from  the 
perception  of  a  sensation  to  the  highest  expression 
of  the  intellect  that  offers  itself  to  experimental 
investigation,  also  occupy  an  appreciable  amount 
of  time.  This  mental  time  is  not  constant  as  the 
time  of  a  falling  body  in  space,  but  is  affected  by 
slight  variations  in  bodUy  and  mental  conditions. 

M.  Beaunis '  has  studied  the  effect  of  one  impor- 
tant mental  requisite,  namely,  expectation.  The  re- 
actions were  made  to  a  visual  sensation,  and  86 
persons  besides  himself  (most  of  whom  were  med- 
ical students)  were  experimented  upon.  A  signal 
(odvertiKment)  was  given,  whereupon  the  subject 
held  himself  in  readiness  for  the  flash  of  light,  so 
as  to  react  by  pressing  the  key  as  quickly  as  pos- 
sible. The  time  between  the  signal  and  the  flash 
of  light  is  the  expectation  time ;  that  between  the 
light  and  the  seeing  of  it,  the  reaction  time.  The 
expectation  time  was  varied  from  .3  sec.  to  3 
sec. ,  and  the  following  conclusions  were  reached :  — 

(1)  As  others  had  already  shown,  the  reaction 
time  is  shorter  if  a  signal  is  given  than  if  it  is  not. 

(2)  The  longer  the  expectation  time,  the  shorter 
the  reaction  time.  The  experiment  may  be  com- 
pared to  the  problem  of  finding  an  object  in  a 
dark  room  by  bringing  the  light  of  a  bull's-eye 
lantern  upon  it.  When  there  is  no  signal,  that  is, 
when  directed  to  find  the  object  without  time  to 
get  the  lantern  ready,  it  would  evidently  take 
longer  to  find  the  object  than  it  would  it  time 
were  given  to  get  the  lantern  in  position  ;  and  the 
longer  this  time,  the  quicker  would  the  object  be 
found.  The  attention  acts  as  the  bull's-eye  lan- 
tern. 

(3)  The  difference  between  the  minimum  and 
maximum  times  is  greater  than  when  a  signal  is 
not  given,  and  increases  as  the  expectation  time 
increases. 

(4)  The  influence  of  several  individual  differ- 
ences, etc.,  was  evident.    In  two  of  the  medical 

>  Bevue  fhUotopMque,  September,  1886. 


Students  the  reactions  were  al-ways  alow.  In 
many  it  was  very  quick.  M.  Beaunis  was  the  cmly 
person  who  was  accustomed  to  this  kind  of  ex- 
perimentation, and  in  his  case  a  much  smaller 
percentage  of  experiments  had  to  be  thrown  out 
as  faulty  than  in  the  others.  The  e£Fect  of  health 
was  marked  in  one  case.  Feeling  slightly  indis- 
posed in  the  morning,  M.  Beaunis's  reaction  time 
was  .87  sec.,  i.e.,  abnormally  slow.  In  the  aftei^ 
noon  it  was  .223  sec.,  showing  that  the  normal 
condition  was  returning.  Two  hours  later  it  was 
normal  (.160  sec.). 

An  extremely  interesting  research  is  that  of 
Quicoordi  and  Ranzi,'  in  which  they  compare  the 
reaction  time  to  a  sound  impression  in  normal  per- 
sons with  the  same  in  patients  suffering  from 
auditory  hallucinations.  The  reaction  time  is  ob- 
tained somewhat  in  this  way.  The  making  of 
the  sound  which  serves  as  the  stimulus  sets  into 
motion  a  chronoscope,  which  the  subject  stops,  as 
soon  as  the  sound  is  heard,  by  pressing  an  electric 
key.  In  this  way  the  following  table,  giving  in 
seconds  the  time  necessary  for  hearing  the  sound, 
was 'prepared :  — 


Normal.    Ballneiiialsd. 


Anraii*  of  10  ihoHMt  reaetloiu  out  of  90 
ATenw«  TftiUtiDB  .... 

ATarage  of  rvmaintiiff  40  reactions  - 

ATezage  variation 

ATsnwe  of  all  90  reactions 
Mlttlmiun  time 
Maximam  time 


Taking  the  mean  of  the  10  shortest  reactions,  ot 
oom]}aring  the  minimum  reaction  time,  we  see 
that  those  suffering  from  hallucination  are  quicker 
in  their  perception  of  sound  ;  and  this  difference 
must  be  ascribed  to  morbid  irritability  of  these 
centres  of  apperception.  On  tlie  other  hand,  the 
other  averages,  and  especially  the  average  diver- 
gence from  the  mesin  reaction  time,  i.e. ,  the  average 
variation,  and  the  maximum  time,  show  that  nor- 
mal persons  can  command  a  steadiness  and  regu- 
larity of  the  attention,  which  is  impossible  in  those 
afflicted  with  sound  hallucinations. 

In  many  cases  the  reaction  time  is  and  must  be 
studied  under  rather  artificial  conditions.  This 
circumstance  is  apt  to  weaken  inferences  drawn 
from  such  studies  to  similar  processes  in  normal 
mental  activity.  In  a  recent  study '  of  the  time 
necessary  for  recognizing  letters,  numbers,  colois, 
etc.,  this  difficulty  has  been  successfully  overcome. 
Small  letters  were  fastened  to  a  revolving  dnun, 
and  looked  at  through  a  slit  of  variable  width  ia.  ^ 
a  screen  held  before  the  letters.     The  liiClili.MftM 

>  Sevut  phiUuophUpte.  September,  188S, 
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adjusted  at  such  digtaoces  tlmt,  «nt)i  a  slit  I  cm. 
wide,  one  letter  is  alwars  in  siRht ;  if  2  cm.  wide, 
two  letters ;  and  so  on.  By  varyinjc  the  rate  of 
rotation  of  the  drum  and  the  widtli  of  t)ie  sUt,  the 
time  necessary  for  the  reading  of  a  single  letter 
under  various  circumstances  was  obtained.  Up  to 
a  certain  limit,  this  time  is  ahortcnctl  as  the  slit  is 
miiened.  TIiLs  fact  is  to  be  interpreted  as  follows  : 
In  reading  th<?ee  letters,  two  time  elements  are 
invoIve<l :  1°.  that  of  recognizing  the  letter;  and, 
2°,  that  of  naming  it.  The  asstK-iation  between 
the  sight  of  the  letter  and  its  name  is  so  close, 
tliat  tlie  latter  action  is  performed  automatically  : 
hence,  if  the  letters  follow  one  another  with  so 
great  a  rapidity  that  the  tirst  can  lie  named  wliile 
the  second  is  being  recognized,  the  average  time  for 
ig  a  single  letter  will  evidently  be  shortened  ; 
the  exi)eriments  show  that  this  power  of  car- 
rying over  one  letter  while  pronoimcing  the  pre- 
ceding can  be  active  when  three,  or  in  the  case 
of  several  {jersons  when  four  or  five,  letters  were 
present  to  the  eye  at  once. 

Another  series  of  experiments  showed  that  it 
takes  longer  to  count  letters  than  to  name  them  ; 
and  if  the  letters  are  counted  in  groups  of  two,  or 
better  still  of  three,  instead  of  singly,  the  counting 
time  is  reduced. 

The  time  necessary  for  reading  words  in  different 
languages  was  also  studied  ;  and  the  general  result 
is,  that  the  maximum  rapidity  with  which  nords 
forming  sentences  can  be  read  varies  directly  with 
one's  acf|uain(ance  with  the  language.  A  Oerraan 
read  lOOUennan  words  in  18.4iiec..  but  100  English 
words  in  29.1  sec.  Tliis  method  offers  n  mean.') 
of  objectively  testing  a  jMfrson's  acquaintance  with 
a  foreign  language.  If  the  words  are  read  back- 
wards (thus  eliminating  the  senile  of  the  passage, 
and  reducing  the  process  to  mere  reading),  the 
time  is  lengthened  ;  but  the  smaller  one's  aci]uaint- 
ance  with  the  language,  the  less  difference  in  time 
between  reading  it  forwards  and  backwants. 

It  seems  that  among  those  tested,  women  read 
faster  than  men  ;  and  Oermuns  take  longer  to  spell 
their  words  than  Englii^hspeaking  persons. 

If  small  strips  of  colors  are  used,  instead  of 
letters,  it  takes  almost  twice  as  long  to  name  the 
true  color  as  it  would  to  name  a  letter ;  and  this 
ditTerence  in  time  is  due  to  the  greater  difficulty 

'finding  the  proper  name.  In  this  case  the 
liation  lietween  the  color  and  its  name  is  a 
lo.iee  one.  Tln-ne  studies  will  be  continued  in  the 
ijjuin'-'  ■-'  "-  ^>"'iien.  J.  J. 


THE  LAWS  OF  TEMPERATURE  IN  THE 
AUSTRIAN  ALPS. 
Dr.  JrLirs  Hann  of  Vienna,  editor  of  the 
Austrian  meteorological  journal  and  a  leader 
among  European  meteorologists,  has  lately  com- 
pleted his  detailwi  studies  on  '  Die  temperaturver- 
haltnisBe  der  oesterreichischen  alpenlilnder.'  which 
are  now  published  in  three  jwrts  in  the  Sitzungs- 
berichte  of  the  Vienna  aoidemy  of  sciences.  All 
available  observations  are  included  in  the  reduc- 
tions, and  the  results  are  stated  with  great  detaU. 
As  to  methotl,  attention  should  be  emphatically 
called  to  the  reduction  to  normal  means  :  that  is, 
to  the  mean  of  some  definite  series  of  years,  in 
this  case  the  tliirty  years  from  1851  to  1880 : 
thus,  if  a  station  had  records  from  1855  to  1884, 
the  mean  of  these  thirty  years'  observations  was 
reduced  to  what  it  most  probably  would  be  for 
1851-1880  by  the  use  of  a  correlation  determined 
from  neighboring  stations  where  the  records 
covered  both  jieriods  ;  that  is,  from  1850  to  1884. 
Wild  of  Kussia,  and  Buclian  of  Scotland,  have 
employed  tliis  methoil  for  low-level  stations ; 
Hann  is  the  first  to  sliow  its  applicability  to  moun- 
tain stations  also.  As  to  results,  one  of  the  most 
striking  is  the  appearance  of  the  iiicrcane  of  tem- 
perature upwards  in  the  thirty  years'  winter  mean 
of  valley  and  mountain  stations  as  a  iwrsistwit 
climatic  element.  Observations  of  late  years  have 
shown  that  this  inversion  of  temperature  — 
extreme  cold  in  valleys  with  mo<Ierate  cold  on 
motmtains  —  was  common  enough  in  the  winttT 
during  anticydonic  or  high-pressure  weather,  but 
it  is  here  first  showTi  to  be  a  persistent  inversion 
characteristic  of  the  winter  mean.  Ilann  was  b1«j 
the  first  to  explain,  several  years  ago,  the  jiecul- 
iarities  of  the  warm  winter  alpine  wind  known 
as  the  fohji.  which  depends  directly  on  the  imduly 
high  temi)erature  of  the  up])er  air  in  winter. 


>n  at  South  Kensington,  of 
ml  the  coloniet<,  is  to  be  the 
Hy.    Liverpool  is  to  have 
\  means  of  transport. 


BEN  NEVIS  METEOROLOGICAL 
OBSERVATORY. 

Thk  highest  of  tlie  Scotch  mountains,  Ben 
Nevis,  reaches  an  altitude  of  four  thoui^aud  fo>ir 
hundrp<l  feet ;  leas  than  five  miles  away,  the 
sea  stret-fhes  a  long  arm  up  the  submerged  ]K)rtion 
of  the  great  glen  to  Fort  William.  On  this  well- 
chiwen  summit,  in  the  jwth  of  uuuiy  «  storm  from 
the  Atlantic,  the  .Sojttish  meteorological  society 
has  built  an  obser\"atory,  here  figured,  for  the 
direct  study  of  the  conditiims  of  the  upi>«>r  air, 
which  oltservations  at  their  low-lying  stations 
must  leave  to  inference.  Host  of  the  few  moun- 
tain olerrvatories  of  Europe  stand  nt  a  greater 
height  than  the  summit  of  the  Ben,  but  none  of 
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thom  have  the  peculiarity  of  lioins  iintne<iiat«'l,v  \yj 
the  sea.  and  iu>ne  are  Bi)  frwjuentl.v  visitwl  l>y 
Hourly  ohst'rx'atinus  of  the  tisiuil  m«*t<?<jr- 
)^ic'iil  I'lenipiits  are  Inlcen  by  Mr.  Omoiitl.  the 
superintenHent.  and  hi.H  two  nNyiiitnntH  :  luul.  if  the 
oliservatory  be  tiiaintained  aa  well  ns  it  has  been 
be^nui,  its  records  must  yield  results  of  the  great- 
est value  in  the  study  of  the  weather.  Unfor- 
tunately, itti  support  still  depends  only  on  general 
subscription.  Among  the  generalizations  thus  far 
made  for  Ben  Nevis  by  Mr.  Buchan,  secretary  of 
the  Scottish  society,  we  may  quote  the  following  : 


are  prevailingly  cfild.  on  account  i>f  tli«^  rspul  \cm  J 
of  he<a  by  radiation  from  the  gruunJ  Uirvnijcti  tfar 
clear,    dr>-    air.      Mountains,    tliervfore.    hsip  » I 
meteorology  of  tlieir  own,   and   ime  ibmX  to  wrilj 
worth  studyiniir. 


THE  ORIUjy  OF  MEDIAEVAl.  UKIt^R- 

SITJES. 
A>'   imiwrtant   contribution    to    th"    k.i.i«<-ir 
higher  education  has  beeu   made  i'>  ^| 

the  publication  of  a  work'  on  '  The  mfii.-i>->.->i  uai-l 


BIH  xma  aiTCOBoLootCAi,  obssbvatobt.   (LMtuion  trmpAtc.) 


The  mean  velocity  of  the  wind  is  greater  at  night 
than  at  day,  this  l»eing  tlie  reverse  of  the  variation 
found  at  low-level  stations,  but  in  accordance 
witli  the  results  of  other  motmt4un  observatories 
and  with  theoretical  deductions  ;  diurnal  varia- 
tions of  temi)erature  are  small,  the  change  from 
warm  to  cold  weather  being  very  largely  depend- 
ent on  the  passage  of  cyclonic  sUnrins  ;  the  tem- 
perature is  abnormally  high  during  the  passage  of 
an  anticyclone,  or  area  of  high  atraoepheric  press- 
uire,  in  whicli  the  air  descends  from  great  alti- 
tudes, and  is  warme<l  by  compression  ;  tliis,  like 
the  variation  of  the  wind,  being  the  reverse  of 
what  obtains  at  lower  levels,  where  anticyclones 


versities  prior  to  14()0,'  Itn  aiithor  is  uni«riuvAiiar 
of  tlie  i>apal  see,  P.  Ueinrich  Denifle,  and  hr  !■ 
brought  the  thorough  methods  of  research  whicli 
are  characteristic  of  the  Germans  to  tlie  dl>«ii«iiii 
of  the  ample  stores  of  information  wliich 
found  in  the  archived  of  Rome,  Klormc 
Leipzig,  Munich,  Erlaugen,  and  oUier 
seats  of  learning.  Tlie  voln  ■  '  ' 
more  than  eight  hundred  p.c 
third  of  the  pr>i|»ii»ed  »^ 
of  the  universities  In  I  i 
organization  and  c*  mHi 

Die  uniivrtital'n  tin  m  . 
BiCB  DtHun.1.    BBOd  L    f> 
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in  the  second  part,  and  in  the  third  many  sub- 
ordinate subjects.     Our  space  ^v^ll  not  allow  us  to 
justice  to  the  erudition  of  tliis  gre.-it  work,  but 
e  can,  perhaps,  exhibit  its  scope  so  that  those 
are  interested  in  the   circumstances   wliich 
,ve  birth  to  the  progenitors  of  our  modem  insti- 
[tions    may   understand   how   rich  a  storehouse 
learning  lias  been  provided  for  them. 
The  writ«T  begins  with  the  study  of  the  now 
enerable  words,  situlium  generate  and  univemi- 
i«.     Both  terms  were  in  vogue  as  early  as  1300. 
ie  fornuT  phrase  has  not  been  foimd  in  use  as 
e  name  of  a  high  school  prior  to  1333-34,  when 
is  applie<i  to  the  schiwl  of  Vercelli :  the  phrase 
ttdium  univeraale  is  a,  little  older.     Univerintaa 
Other  writers,  following  Du  Cange  or  the  lexi- 
iphers.    have  pointe<l  out)  liad  origimilly  no 
iol  reference  to  a  seat  of  learning.    It  signified 
r  nearly  what  we  call  a  corporation,  and  was 
loet  synonymous  with  such  words  aa  societas, 
•llegium.rorptui,  communio,<t»isortium.    Ora<lu- 
it  came  to  be  employed    for  the  corporation 
devoted  to  the  pursuit  of  knowleiJge,  and  then  was 
Jrestricted  to  this  use,  so  that  imiwrsitas  CNConien- 
|«M  was  interchangeable  with  utitdium  oroniense ; 
ibut  the  proper  tlesignntion  of    a  mediaeval  high 
•hool  was  ntudiitm  generale,  or  ttudium  alone.  As 
yas  1254,  the  word  '  university'  is  used  in  Paris 
equivalent    to    '  college.'     The    definition    of 
ugolinuB   is   worth    quoting :    ■  Universitaa    est 
ilurium  corporum  coUectio   inter  se   distantium 
uno  nomine  specialiter  eis  deputato.' 

From  this  preliminary  inijuiry,  the  writer  pro- 
,ceeds  to  the  history  of  the  universities  of  Paris 
nd    B<:ilogna,  which,   in   his  view,  retiuire  more 
elaljorate  ti'eatment  than  the  other  high  schools, 
not   only   because   of  their  extraordinary   direct 
influence,  but  because  their  constitution  is  the  kej' 
to  tliat  of  many  later  foimdations.     The  school  at 
Snlemo,  older  than  the  two  just  named,  was  quite 
Bulwrdinnte  in  general  influence.     Savigny's  the- 
[ory  that  tmiversities,  by  a  sort  of  natural  evolution, 
iWere  developed  around  tlie  chair  of  an  illustrious 
her,   is  vigorously  opposed   by   Denifle,  who 
men  many   factors  as    co-working   in    the 
>rigin  of  an  enduring  university.     New  methods 
[of  instruction,  and  privileges  accorded  by  author- 
ity, s««m  to  our  author    mrmt  |>otent  intluences  : 
(but    even    more   imfK)rtniit    was    the    fonning   of 
TTiw^mtiim!!   for  the   promotion   of  study,   or,    in 
M  of  combined  or  co- 
i"  I  '■■•■'     I:'-  !  I'tion.     The  different 

(x>mbm:iti<>ii8  were  secured 
discussed    at    much 
tiie  origin    of    these 
of  five  or  six 
of  customs 


and  laws  still  recognized,  even  in  the  disjointed 
members  of  American  universities,  the  author 
takee  up,  one  by  one,  all  the  otJier  Eurojjean  uni- 
versities of  the  j)eriod  he  is  considering.  He  makes 
four  groufw, — schools,  improjjerly  called  universi- 
ties ;  high  sch(X)ls  without  letters  of  authorization : 
high  schools  which  were  established  by  \ui\>al 
briefs ;  and  high  schools  which  received  their 
privilegee  from  papal  and  princely  authority. 
Finally,  the  relation  of  imiversities  to  pre-existent 
schools  is  very  fully  discussed. 

W'c  have  said  enough  to  show  that  the  writer  is 
original,  and  to  a  considerable  degree  contro- 
versial. What<!ver  criticism  his  views  may  call 
forth,  —  and  they  are  likely  tol)e  most  closely  scru- 
tinized in  Germany, —  his  diligence  in  the  collection 
of  facts,  his  comprehensive  views,  and  his  abun- 
dant references  to  original  authorities,  entitle  him 
to  the  highest  prai.se.  There  is  gool  reason  to 
think  that  he  is  right  in  claiming  that  the  ]x'ri<Kl 
he  is  discussing,  instead  of  belonging  to  the  age 
of  darkness,  is  one  of  those  epoclis  whea  the 
mind  of  man  has  received  new  impulses  of  un- 
usual and  persistent  force. 


THE    WASHBURN  OBSERVATORY. 

The  tliird  vohune  of  the  'Publications  of  the 
Washburn  observatory,'  lately  issued,  gives  the 
results  of  the  work  of  1884.  About  1,800  observa- 
tions were  made  with  the  Repsold  meridian-<'ircle 
upon  the  gesellschnft  southern  finulamental  stars 
and  the  Leyden  Caj)e  of  Good  Hojx."  refraction- 
stars.  Tlje  instnunental  constants  are  given  for 
each  observing  day,  and  an  investigation  of  the 
zenith-distance  micrometer-screw  and  of  the 
horizontal  flexure  of  the  instrument.  In  the  cold 
winter  weather  of  Wisconsin  tlie  micrometer- 
springs  tunie<l  out  too  weak  to  pull  the  slides,  and 
had  to  lie  replaced  with  stifTer  ones.  Tlie  prob- 
able error  of  a  single  declination  is  now  reduced 
to  0''.4,  a  great  improvement  over  tliat  noted  in 
vol.  ii.;  and  a  correction  of  +  O'.SO  ±  0'.02fl  to  the 
constant  of  the  '  Pulkowa  refractions '  seems  to  be 
called  for  by  the  observations  of  1884  to  suit  the 
atmosphere  over  Madison.  Professor  Holden  ex- 
presses his  continued  satisfaction  with  the  Refwold 
meridian-circle,  and  appears  to  be  making  a  very 
thorough  study  of  it :  and  in  this  his  example 
might  well  lie  followed  with  profit  by  some  of  our 
older  ef!tabli8he<l  oljservatories.  Two  determina- 
tions of  the  latitude  by  Mr.  O.  C.  Comstock  are 
given,  —  one  from  Professor  Holden's  and  his  own 
observations  with  the  zen)th-t<?lescoi)e.  the  other 
from  his  own  with  the  prime-vertical  transit,  using 
lioth  reflected  and  direct  obeervations ;  the  declina- 
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tions  in  ImUi  oaBM  beinjc  thoee  of  Auwen'  system. 
Tliey  ooiue  out  rwiMi'tively  — 

+  43"  4'  86'.97  ±  CO? 

and  ae'.w  ±  c.oe, 

riMnarknbly  ncconlant  results.  The  fifth  part  of 
the  voliuno  is  n  '  C'-atalofOie  of  1,001  southern  stars 
for  IKVI.O,  front  olwi'rvntionsby  SiKnor  P.  Tacchini, 
at  I'nionno,  in  the  ytviw  1807,  1888,  1869,'  by  Rev. 
Fatlier  IIaKt>n.  S.J.,  and  Edward  S.  Holden.  The 
oriKinal  ol«(>rratioiM  had  never  been  reduced  to 
meitn  pkuv :  but  Unni;  gtMid  ones,  and  in  a  part  of 
the  sky  whetv  neetitni.  we  have  here  the  anomaly 
of  Kuroi<e(tn  work  reduced  and  puMislied  in  this 
ctHintry  ;  and  Father  Ha^en  and  Professor  Holden 
are  to  lie  hifthly  ixnnmended  for  makinj;  it  avail- 
aMe,  while  its  com|<ari8on  with  Oeltzen's  Arge- 
huider  (^MHith)  and  the  Washington  zones  served 
to  dettvt  nuuty  errors  in  theoe  catalogues.  The 
sixth  |xirt  invvs  the  olwervations  of  4S7  southern 
stars  made  with  tlie  Wasliington  transit-cin^le.  and 
also  tht>  (xwition  of  the  same  stan  (whenever  ixv 
ouning^  frvwi  the  catalogues  of  Yamall.  (nmld's 
coRM.  and  St<ine.  all  the  positions  Iving  reduced 
to  t!<i0.0  by  Father  Uagen.  This  is  the  tlrst  op- 
portunity fvtr  easy  comiwrison  on  a  laive  «cale 
l«<ween  th>-«e  four  systems  of  southern  declina- 
tions, and  the  comparison  develops  the  following 
imivrtant  difTeiencw  of  north  potar^istance :  — 
YamaU  =  +  I '.  13  vftvm  230  star»> 

t«HUdvZ.O.>        =  +  r.*lv"    SW    "1 
SlKioe  =  +  l'.00v  "    388     "   \ 

It  i$  a  rather  unexfvcted  anomaly  to  And  the 
Conk*«  »ooe-csit*l»>n«e  aa»l  Stone  dilTering  by 
aearty  a  «aKV«d.  but  that  the  Wft$hingtoa  tninsit- 
oircle  should  l«  *>  much  out  will  not  prolnhly 
Avasicn  much  sarprw  to  any  one. 

The  vv>huue  ok^ws  with  a  count  of  the  thirvk- 
mntttrvn^  s»«rs  between  — 3'  and  ->-  IS",  a  deter- 
nulvltti^'>n  of  the  c\>ttstants  of  «wte  of  the  v'<ther 
iR$trvmient».  nh>«iV(v>kv*>^  ohwrratkins  f<.v  l;^H. 
a  ituumuirr  of  the  «uue  as  taken  at  >IadiA>n  ooo- 
timKHt$!v  frvHu  IS.W  K'  IS^  and  is  thrv^ugfaout  a 
hisWy  v-T»\lual»le  (HiKicativtn.  In  his  new  ^id  at 
th«'  liv-k  v<«»T>T«»>ry,  IVtft'i^tr  HoUen  will  haT» 
th«-  s»t;»f*vt5o«  v\f  having  Wft  hehiad  a  v^uable 
mvw.uuetxt  m  th»>«-  thiee  vvi»inM«. 

.*.vr;r;o;.4L  ir/.vns. 

A  N-~vr;  jk^NtittRkUi;  has  twee.  <.vct$(rac«ed  by  M. 
R.x;>>-T>-.  a  iirK^t  v^f  l^kmitTSv  in  Fraaoe.  and 
l-c\t;j:^.s  «\vr.tly  S-ivie*  the  Frencii  jK-atoecuy  o< 
Sk-'x-rsvvs.  1;  jT.vw  rt*  to  air  csnecis  s::uUr  tv» 
tbf  l:T>^*J  w-ai*  »>f  thf  Mnh'*  atoKvf^MTe.  and 
hicxv  ;>  naax.  the  «:amkvn*f-  -^  a«».tii»(«l  in 
IVricnitiw;.  the  ai-fvracs  <wbwcs  of  a  «aUI 
ar:i>r3&:  »«Twi«rsk  ^"iv  post  «bk>  n(«d  rvxaSKSB 


in  the  surrounding  air.     In  fact,  it  is  a  nmuatme 
of  the  earth,  and    by  ita  rapid  rotation   it  gives 
rise   to  air  currents  resembling  the    trade   and 
other  dominant  winds  of  the  world.     These  cur- 
rents  are  shown  by  girouettes  placed  round  the 
globe  at  small  intervals,  like  the  wind  marks  on 
the  Ftench  marine  charts.    The  apparatus  reveab 
the  following  facts  :  The  north-east  and  south-east 
trades  are  reproduced,  and  the  equatorial  zone  <tf 
calms   caused    by    their   meeting.      The    gentle 
breezes  from  north  and  south,  which  disturb  the 
equatorial  calms,  are  also  seen.     So  is  the  over- 
tlut>wal  of  the  north-east  trade  in  the  south-west 
monsoons  in  the  gulfs  of  Oman  and  Bengal.     An 
ascending   current   in  the  equatorial   regions  is 
shown,  and  a  descending  current  near  the  Azmes 
under  the  centre  of  maximum  barometrical  pressaie 
of  the  North  Atlantic  :  also  a  descending  current  is 
indicated  between  St.  Helena  and  the  meridional 
coast  of  Africa,   under  the  centre  of  maximnm 
barometric  pressure  of  the  South  Atlantic.     At  the 
poles  there  is  a  current  descending  from  the  zenitk 
The  south-east  trade  at  the  Canaries  is  represented, 
while  at  the  same  time  a  south  wind  blows  at  the 
summit  of  the  Peak  of  Teneriffe.     Ascending  cnr^ 
rents  from  the  ea^t  and  west  over  Central  America 
combine  with  the  upper  retnming  current  of  the 
north-east  trade,  thus  explaining  how  the  ashes  of 
the  volcano  of  Conseguina.  on  Lake  Xicaragns. 
were  transported  to  Jamaica  during  the  eruptioo 
of  the  S-Mh  of  February.  1835.    Owing  to  the  de- 
fects of  construction,  the  aiieiiios^nie.  however,  does 
iMt  reprvklttce  in  a  fvrfect  fashion  the  variable 
winds  between  the  tntpic  of  Cancer  and  30  N.  lat. 
nor  the  cwivspooding  winds  betwe^i  the  tropic  of 
C>ipric<.«n  and  oO    S.  lat.     In  the  same  way  the 
south- ween  and  iKmh-west  winds  of  SO   N.  and  S. 
lat.  are  iKit  very  faithfidly  imiinted. 

Every  prudent  ci  biok>:y  knows  of  Huxley 
and  >Iartin'«  '  Elementary  text-hoA  of  biokfy.' 
Miwt  teck-hers  have  either  used  the  book,  or  been 
inthienced  by  it  in  fv'rmii^  cr  mcaiifying  their 
UKvatory  couKes.  I^:t  the  lack  of  illastratioDS. 
and  bivvity  ^if  the  trxt.  made  the  Kvk  to  many 
ahn^'«<  tt«4etjv.  Mr.  Hv^wir's  atlas  .Jfae^jZtan)  b  in- 
tended tv'>  s^:}<f'w=>i'c:  the  text-Uxik  in  the  fint  of 
thMv  {ttnx':-.l&r&  Ik  tCa:«»  show  the  stodect 
exactly  ine  '.xxr.!*  :•-  wr.>.h  the  text  refers.  \\  is 
a  series  »>c  twvr.ty-';  cr  "-ir^  jiates  cv^otairjiu 
Axne  £\v  h-.iv.Ar<»i  ~.jr.'.:«^  £«ch  piaie  fe  aix>Mn- 
parjed  >>■  !«v  ^-c  :'•J^^  :..VK*  <■(■  eiriassuioe.  and 
the  wvrit  ci-w**  •«-.-.-.  i  ?tw  kJsiirsMe  leactical 
dawtxxas  ju:>i  &  :L:ovr&;c.y.  Is  a&at^'vnieal 
*LVHras.-y  t^lf  Kvi^  is  Li.  :.ms  .&ry  y<eie  cduM  nMon- 
aii<y  dMCTV.     iV  rar^res^  b.v«Tev«-.  difler  ^iiily 
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COMMENT  AND  CRITICISM. 
The  recent  complbtion  of  the  new  crematory 
at  Mount  Olivet,  near  Brooklyn,  has  again  revived 
the  siibjt.-ct  of  '  cremation  vrrsus  inhumation.'  An 
article  by  Dr.  Rohe  of  Baltimore,  recently  pul)- 
lished,  takes  Uie  ground  that  there  is  no  necesuity 
of  any  radical  chon}^  in  our  method  of  burial. 
While  we  are  inclined  to  agree  with  him  in  his 
concluBions,  we  must  take  exception  to  a  number 
of  his  statements.  He  says  that,  although  the 
itupieeeion  is  general  that  cemeteriee  have  an  im- 
favorable  influence  tipon  the  health  of  those  living 
in  the  vicinity,  there  is  verj-  liltle  trustworthy 
evidence  to  that  effect.  Tliere  is,  we  tliink, 
abundant  evidence  that  in  times  past  great  injiuy 
to  health  Ims  been  caused  by  the  burying  of  the 
dead  in  great  numbers  within  city  walls.  Witliin 
recent  times,  when  cemeteries  are,  as  a  rule,  re- 
moved from  the  abodes  of  men,  and  are  maintained 
in  a  far  more  sanitary  way  than  formerly,  these 
injuries  have  been  reduced  to  a  minimum.  Tlie 
history  of  New  York  City  givc«  us  proof  of  this. 
Wljat  is  now  Washington  Square  was  seventy 
years  ago  the  iwtter's  field :  from  it  arose  most 
sickening  cxlors  at  times.  TroofK-i  stationed  near 
it  were  seized  with  diarrhoea  and  fever,  from 
which  they  did  not  recover  until  removed  to 
anotlier  place.  Trinity  churi'h  cemetery  was 
always  regarde<l  by  the  late  Dr.  Elislia  Harris  as 
cuntributing  to  the  spread  of  cholera  during  epi- 
demics of  tliat  disease  in  New  York.  He  says, 
"Trinity  churchyard.  New  York,  has  been  the 
centre  of  a  very  fatal  prevalence  of  cholera  when- 
ever (he  disease  has  occurred  as  an  e|iidemic  near  or 
within  a  quarter  uf  a  mile  of  it,"  Other  instances, 
almost  without  number,  might  be  quoted  as 
tending  to  show  the  prejudicial  effect  which  some 
cemeteries  have  had  u|x>n  the  public  health. 

Dr.  Roh6  further  states  that  "  the  generally  ob- 
served good  health  of  workmen  in  cemeteriee 
and  knackeries  contradicts  the  opinion  that  the 
gaseous  emanations  from  decaying  animal  matter 
are  necessarily  dangerous  to  health."  Tliis  argu- 
ment is  one  wliich  needs  great  caution  in  its 
Mo.  M7.— 18». 


handling.  It  is  one  which  is  applied  to  ever>- 
pursuit  in  life  when  for  any  reason  that  pursuit 
is  charged  with  being  detrimental  to  health. 
Thus  scavengers,  factory  hands,  and  even  children 
brought  up  on  swill-milk,  are,  by  those  whose 
interest  it  is  to  make  the  claim,  always  represented 
as  being  in  typical  health.  Statistics  are  appealed 
to  oftentimes  to  bear  evi<lence  to  the  fact  that  the 
mortality  in  such  a  business  is  very  small,  when, 
as  a  matter  of  fact,  the  occupation  of  tlic  decedent 
is  stated  as  '  clerk '  or  '  laborer,'  and  the  particuhir 
line  of  his  occu|)ation  does  not  appear.  Dr.  Wicker, 
in  his  '  Sefiulture  and  its  methods,'  calls  attention 
to  the  depreciation  in  health  of  those  who  spend 
much  time  in  the  dissecting-room,  suffering  also 
from  derangements  of  the  digestive  organs  and 
diarrhoea.  He  has  also  found  that  those  engaged 
alx>ut  knackeries  suffer  similiu-ly.  "  They  begin 
to  emaciate  and  present  a  cadaverous  appearance, 
slight  wounds  fester  and  be<.x>uie  difficult  to  heal, 
and,  ujjon  the  whole,  they  are  ashort-hved  class." 
That  there  is  some  danger  to  be  apprehended 
from  the  fouling  of  water  in  wells  situated  near 
cemeteries,  is  shown  by  the  fact  that  sanitary 
authorities  find  jt  necessary  to  Umit  the  distance 
within  which  wells  may  be  dug.  Dr.  Rauch  be- 
lieved that  tlie  water-8U|>ply  of  Cliicago  was  at 
one  time  affected  by  the  proximity  of  an  old 
cemetery  to  its  source.  Tliis  question,  like  all 
others,  has  tw^o  sides ;  and  while  there  is  nt  the 
present  time  no  urgent  reaaon  why  earth-burial 
sliould  be  abandoned,  in  this  country  at  least, 
there  are  many  reasons  why  cremation  should  not 
be  discouraged.  The  sentintent  in  its  favor  is 
certainly  growing,  and  many  of  its  jiromoters  are 
among  the  best  thinkers  of  our  day.  We  certainly 
believe  tliat  those  who  prefer  incineration  to  in- 
humation should  have  every  opportunity  to  gratify 
their  wishes,  and,  if  necessary,  that  they  should  be 
protected  by  legal  enactment. 

In  volume  XIX.  of  the  new  edition  of  the  '  Ency- 
clopaedia Britannica,'  published  during  the  present 
year,  in  the  article  '  Polar  regions,'  by  Clements  R. 
Markham,  p.  B'J6,  we  find  the  following  paragraph 
on  the  geographical  work  of  the  Oreely  arctic  expe- 
dition :  "  Lieuteniinl  Lockwood  made  a  journey 
along  the  north  coast  of  Greenland,  and  reached 
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a  Bmall  island  in  83°  24'  [N.  Lat.]  and  44°  .05' 
[W.  Or.].  Dr.  Pavy  and  another  went  a  short 
distance  beyond  the  winter  quarters  of  the  Alert, 
and  a  trip  was  made  into  the  interior  of  Grinnell 
Land.  But  all  this  region  htid  been  explored  and 
exhaustively  examined  by  the  English  expedition 
in  1875-76."  The  italics  are  our  own.  Attention 
has  recently  been  called  to  this  statement  by  the 
author,  Charles  Lanman,  of  a  little  memorial  vol- 
ume on  the  life  and  arctic  work  of  Lieut.  James 
B.  Lockwood.  

It  appears  certainly  most  astonishing  that  a 
writer  on  geographical  subjects,  especially  those 
relating  to  the  arctic  regions,  should  allow  haste, 
international  feeling,  or  any  other  impulse,  to  lead 
him  to  make  a  statement  in  an  authoritative  publi- 
cation which  is  not  only  untrue,  but  unjust  in  the 
highest  degree  to  an  explorer  who  died  of  priva- 
tion in  the  very  field  of  his  labors.  No  explana- 
tion seems  possible.  It  hss  long  been  a  matter  of 
record  that  Lockwood's  farthest  was  not  only  the 
highest  latitude  reached  by  civilized  man,  but 
more  than  one  hundred  geographical  miles  in  a 
direct  line  beyond  Beaumont's  farthest,  and  that 
the  English  expedition  neither  mapped  nor  *  ex- 
plored and  exhaustively  examined '  that  part  of 
the  Greenland  coast,  nor  the  interior  of  Grinnell 
Land  westward  from  Lady  Franklin  Bay  and 
Archer  fiord.  It  would  seem  a  duty  for  the  pub- 
lishers, in  another  volume  of  the  encyclopaedia,  to 
place  on  record  some  disclaimer  of  this  falsification 
of  history. 

The  American  economic  association,  which 
was  recently  organized  at  Saratoga,  is  represented 
as  obtaining  hearty  support  and  co-ope]:;^tion,  not 
only  frdtn  professional  students  in  political  econ- 
omy, but  also  from  business  men,  who  take  a  wide 
interest  in  the  financial  and  industrial  questions  of 
the  day.  Among  its  members  there  ai-e  already 
professors  representing  more  than  a  score  of 
colleges  and  universities  in  all  parts  of  the  coimtry, 
several  college  presidents,  lawyers,  editors  of  some 
of  the  most  influential  journals  in  the  country, 
and  a  large  nvmiber  of  clerg3Tnen,  among  whom 
may  be  named  Dr.  Barrows  and  Newman  .Smythe, 
not  to  mention  Dr.  Gladden  and  Lyman  Abbot, 
who  are  actively  engaged  in  the  council  of  the 
association.  Leading  manufacturers  are  interested 
in  its  success,  one  of  whom  employs  several  thou- 
sand working-people,  and  another  has  more  than 
a  thousand  names  on  his  pay-rolls.    The  spirit  of 


this  broad  and  diversified  support  is  weO  expnesed 
in  a  letter  from  Dr.  Elisha  Mnlford,  the  aotbor  of 
'The  nation,'  in  which  he  remarkB  that   <-in  the 
transitions  of  human  thought  none  has  been  more 
significant    than    the   humanizatioii   of    political 
economy."    Committees  are  beinf;  organized  for 
investigation  on  the  co-operative    plan.      Under 
the  leadership  of  Dr.  Henry  C.  Adams,  of  the 
university  at  Ann  Arbor,  the  committee  on  moni- 
cipal  finance  is  engaged  in  the  special  considera- 
tion of  productive  city  property.     It  is  collecting 
information  concerning  the  relations  of  AmericaD 
municipalities  to  ccnporate  institatians,  such  as 
railways,  telephone  lines,  gas  and  water  works,  in 
order  to  determine  the  nature  of  the  franchises 
which  have  been  so  freely  bestowed  by  oar  cities. 
It  will  seek  to  learn,  for  instance,  in  what  way 
rates  of  lightiug-companies  are  controlled,  and  if 
any  attempt  is  made  to  raise  revenues  from  such 
institutions.     This  strikingly  resembles  the  system 
of  Le  Flay,  and  is  thoroughly  scientific  in  method. 
By  such  means  an  immense  amount  of  eooninnic 
data  can  be  collected  and  synthesized  in  the  light 
of  economic  science. 


Those  who  are  anxious  to  draw  attention  to 
themselves  as  claiming  possible  considetatioD  from 
other  scientific  men  too  frequently  have  recourse 
to  the  use  of  all  the  titles  which  by  accident  or 
otherwise  may  have  fallen  to  them.  Tliis  tendency 
appears  to  have  increased  somewhat  of  late  yean, 
and,  so  far  as  this  country  is  concerned,  is  doubt- 
less an  importation  from  Gun^ie.  It  is,  neverthe- 
less, a  tendency  which  should  be  de{»ecated. 
Aside  from  the  very  bad  taste  which  it  usually 
reveals,  the  indiscriminate  use  of  all  the  titles 
which  a  man  may  possess,  argues,  in  the  first  in- 
stance, a  weakness  which  is  thereby  omifeased  to 
his  scientific  confreres.  That  titles  have  a  definite 
value  when  properly  used  cannot  <be  denied,  and 
their  attachment  to  a  name  on  a  business-card  or 
in  official  correspondence  is  quite  allowable ;  bat 
even  then,  unless  in  exceptional  cases,  they  should 
be  reduced  to  the  lowest  terms  consistent  with  the 
object  in  view.  On  the  other  hand,  for  one  to  go 
bej'ond  his  college  and  university  d^rees,  and 
append  the  initials  of  all  the  scientific  societies  ol 
which  he  may  have  become  a  member,  savors 
of  the  methods  adopted  by  tlie  sciolist  to  gain 
cheap  reputation.  The  modesty  which  usually 
characterizes  true  merit  always  shrinks  fran 
an  undue  display  of  the  rewards  which  m 
have  fallen  to  it. 
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DR.  ASA  QRAVS  SEVE^TY-FIFIH 
BIRTHDAY. 

[The  seventj'-flflh  anniversary  of  iLe  birth  of 

Aaa  Gray  occurre<J  on  the  18th  of  Novemljcr. 

|t  the  suggestion  of  the  editors  of  the  Botanical 

ette,  many  of  the  botanists  of  Nonli  America 

lited  in  presenting  to  the  foremost  botanist  of 

!  country  a  token  of  love  and  esteem  in  the  fonn 

a  silver  \ni«'. 


►<v 


M 


This  vnse  wiw  presented  on  Ihe  morning  of  the 
I8tli.  without  formality.  It  is  alx)ut  eleven  inches 
high,  and  is  approprintely  decornle<l  with  those 
als  which  arc  distinctively  American,  and  which 
most  clo«>ly  nsso<'ialed  with  Dr.  Gray.  The 
'  of  hoiinr  on  one  8i<lp  is  held  by  Grayia  poly- 
uide*.  and  on  the  other  by  Sliortia  galacifolia. 
^ster  Blitelovii,  Solidagu  serotina, 
•  ntaurea  Americana.  Nothoiaena 
aud  Kudlieckia  speciosa,  are  prominent.  Tlie 


workmanship  is  highly  artistic,  as  well  as  remark- 
ably accunite.  and  reflects  cretiit  upon  the  designers, 
Messrs.  Bigelow,  Kennard,  <&  Co.,  of  Boston. 

The  vase  stands  oa  a  low  ebony  pedestal,  which 
is  surrounded  by  a  siiver  hoop,  bearing  the  inscrip- 
tion, — 

1810  — November  eighteenth  — 1885. 
Asa  Ghay, 
in  token  of  the  universal  esteem 
of  American  botanists. 
Tlie  greetings,  by  card  and  letter,  of  the  one 
hundred  and  eighty  contributors,  were  presented 
on   a  plain  but  elegant  silver  tray.      They  con- 
tain the  warmest  expressions  of  esteem  and  grati- 
tude. 

In  the  afternoon  Dr.  and  Mrs.  Gray  received, 
quite  informally,  many  of  their  friends. 


A    NEW  SYSTEM  OF  OYSTER-CVLTURE. 

The  hdjie  that  I  might  solve,  or  help  to  solve, 
tlie  oyster-problem  practically,  haa  served  to 
constantly  encourage  uic  for  the  live  years  that  1 
hare  been  working  with  tluit  olije(;t  in  view.  In 
the  belief  that  what  I  now  liave  to  offer  presents 
one  of  the  only  possible  practiod  solutions  of  the 
oy8ter-<iuestion,  I  submit  it  to  the  oyslermen  of 
our  coimtry  ns  a  method  by  the  help  of  whicli 
they  may  be  enabled  to  rear  an  abundance  of 
•  seed '  upon  areas  which  are  positively  and  ab- 
solutely under  individual,  pn)i)riet«ry  control. 
The  first  jiriiiciples  of  the  new  metluKl  ore  given 
below,  and  it  will  lie  seen  that  they  include  or 
embrace  all  that  it  has  l>een  proposed  to  .iccom- 
plisli  by  the  use  of  any  otiier  plans  hitherto  firo- 
posed  ;  that  is,  it  is  proposed  to  utilize  the  three 
ilimensions  of  a  bcxiy  of  water,  moved  automati- 
cally bock  and  forth  in  a  canal  by  the  tides,  for 
the  purjKwe  of  spat-collecting.  In  such  a  canal 
an  enormous  nuiouiit  of  cultch  or  collecting  sur- 
face will  Ix'  exiMWed  to  the  fry,  diiliiwMl  through- 
out the  timje  dimensions  of  the  surrounding  water, 
rluring  the  si>awnjug  seuM>n.  In  this  way  the 
ni.')xiniuni  amount  of  syiat  can  be  obtained  with  a 
iiiinitntim  expanse  of  water. 

Tlie  Hrst  principles  <>f  the  new  method  of  spat 
or  '  Heeil-culture,'  wiiich  I  here  propose,  are  Uie 
following :  — 

1.  Oyster  embryos  diffuse  tbeniaelyes  through- 
out tlie  three  dimensions  of  a  Ixxly  of  water,  and 
will  affix  themsel vet!  to  collecting  surfaces  similarly 
distributed,  up  to  and  even  alioNTe  low-water  level. 

2.  Tlie  lloaling  fry  will  adhere  to  smooth  sur- 
faces as  well  as  rough  ones. 

.1.  The  surfaces  upon  which  spatting  occurs 
must  Ije  kept  as  free  an  (Missible  from  sediment  and 
organic  growtlis,  in  order  that  the  very  tiny  young 
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mollusks  may  not  be  smothered  and  killed  during 
the  most  critical  period  of  tlieir  lives. 

4.  Artificial  fertilization  of  the  eggs  of  the 
oyster  is  feasible,  and  will  become  an  im]K>rtant 
mljunct  to  successful  spat-culture. 

.).  The  water  oliarge<l  witlx  embryo  oysters  may 
be  p.issed  through  a  sl«aiii-ijunip  without  injury. 

0.  Oyster  fry  usually  iulherea  most  freely  to  the 
under  surfaces  of  shells  or  tither  collectors,  be- 
cause the  tower  side  is  cleanest,  and  most  favorable 
to  the  survival  of  the  animals. 

7.  Tlie  s|)at  of  the  oyster  will  grow  and  thrive 
with  companitively  little  light. 

8.  The  sixvific  gravity  of  the  water  may  range 
from  1.003  to  1.0235. 

0.  The  most  favorable  tempi-raturoe  of  the  water 
for  spatting  seem  to  be  from  08°  to  about  78°  to 
80°  F. 

10.  Spatting  will  occur  just  aa  freely  in  ponds 
or  tanks  with  a  free  cin-ulation  ns  in  o|ien  water. 

Tljese  are  the  elementary  principles  U])oii  which 
we  must  base  our  new  method.  All  liave  been 
verified  by  olservalion,  and  none  of  them  are 
hy|)othetical :  but  to  give  an  account  of  all  the 
data  upon  which  the)*  are  leased  would  take  up 
too  much  space  here.  The  methods  of  spat-col- 
lecling  U!«»d  in  Europe  are  too  cumlx-rsome  and 
expensive ;  liesides,  they  are  inefficient  when  ap- 
pli»l  to  the  American  oyster,  largely  lieoause  of 
its  low  price.  The  thing  t*)  do  is  to  arrange  the 
collectors  in  such  a  way  as  to  expose  an  enonnous 
area  of  surface  to  which  the  billions  of  fry.  swim- 
ming about  in  the  water,  may  become  adlierent. 
To  effect  this  it  is  proposed  to  pro\nde  a  {xind. 
natural  or  artificial,  and  connect  it  by  way  of  a 
long,  zigzag  canal  with  (he  ojjen  water.  The  area 
of  the  pond,  for  a  gCHxl  rejison,  should  lie  alx)ut 
the  same  as  that  of  the  canal.  The  canal  and 
pond  should  be  of  about  the  same  depth,  or  con- 
tain about  three  and  a  half  feet  of  water  at  low- 
tide.  No  filters  are  needed,  eicciit,  iwrluipe,  a 
screen  at  the  mouth  of  the  canal  to  keep  out  stjir- 
flshes,  large  crustncea,  and  jjredaceoua  gajstropoil 
mollusks. 

Tlie  canal  is  provided  with  ledges  near  the  top, 
at  alxmt  the  level  of  low-water  mark,  to  support 
the  receptacles  for  the  cultcli.  These  are  fonned 
of  vertical  wooden  strips  six  inches  wide,  six  feet 
long,  and  secured  parallel  to  eat-h  other,  and  three 
feet  apart,  by  a  c-ross-jjiece  at  the  top,  and  two 
horizontal  side-pieces  six  inches  wide,  secured 
two  feet  six  inches  from  the  top  of  the  vertical 
pieces.  Coarse  galvanized  wire  netting  is  then 
secured  around  the  edges  and  lower  ends  of  the 
vertical  strips  below  the  two  parallel  croBs-jjieces. 
This  netting  will  then  form,  with  the  wooden 
frame,  a  basket  three  feet  wide,  three  feet  deep, 


and  six  inches  tliick.  Sucli  a  bnitket 
somewhat  over  thn«  bushels  of  oysti 
cultch.  The  two  crose-pieces  which  | 
yond  the  vertical  pieces  will  support  tlie 
with  the  shells  which  it  contains.  Onu 
receptacles  is  allowed  to  every  nimiing 
canal,  in  which  its  position  is  vertiraiL 
ceiitocle*  are  therefore  pluce<l  six  inches 
)x>nd  forty  feet  sipi.-ire,  and  acommn 
busheU  of  spawning  oystt'T«,  on  two  su; 
platforms,  will  supply  enough  fry  for  A 
feet  long,  and  holding  1,200  bushels  of 
cultch  in  400  receptacles.  The  latter  wil 
the  lowest  rat«  for  material  and  labor, 
hundred,  or  fSOO  for  400  feet  of  « 
bushel  of  oysters  will  yield  about  one 
eggs  and  fry.  Tlie  pond,  with  its  hun< 
of  spawning  ailults,  will  therefore  yield 
billions  of  fry.  Tliis  vast  multitude  a 
brood  wil]  Ix?  wafted  l«ick  and  forth  tl; 
collectors  by  the  tides  300  times  during  the 
season,  which  lasts  for  ninety  days.  Tli 
billions  of  fry  will  I*  wafted  through  t,' 
of  shells  300  times  during  tlie  season,  thus 
the  fixation  of  the  largest  possible  pero 
embryoe.  Tlie  shells  can  be  kept  clean 
ing  the  receptacles  on  the  ledge's  which 
them.  It  nnll  thus  be  seen  that  on  om 
an  aire  I  can  place  as  much  cultch  as  c 
narily  be  jJaccil  on  four  acres.  Or.  by  my 
on  one  acre  I  can  put  down  as  many 
could  l)e  put  on  forty  acres  by  tliuse  w 
sow  the  shells ;  that  is  to  say,  tbe 
getting  •  sets '  for  planting  in  the  open 
be  so  condensed  aa  to  cover  only  one-f 
the  ground  now  covered.  After  tlie  Uijjse 
days,  the  cult«'h,  with  its  adherent  spat,  is 
from  the  collectors,  and  sown  in  the  o] 
The  method  is  therefore  solely  for  the  pi 
propagating  tlie  oyster,  and  c<ommends  i 
most  feasible  in  the  Chesa;>enke  region 
is  hoped  that  private  enterprise  will 
nurseries  where  seed-oysters  alone  will 
vat<«d,  to  supply  the  demand  for  plani 
beds.  Tliousands  of  actte  of  the  flat,  mi 
land  skirting  the  Cbesa|ieake  and  Cliincii 
ha^-s  are  available,  and  may  now  he  njo» 
into  establishments  for  the  culture  of  oy 
The  plans  set  forth  above  are  justified  in 
the  facts  obeer\c<l  by  myself  in  the  con 
experimenta  instituted  by  me  during  the 
years,  under  tlie  auspices  of  the  U.  8, 
mission.  In  nature  the  tlie<jry  is  also 
verified,  as,  for  example,  at  Wood's  HoU. 
and  Fortress  Monroe.  The  fullest  justilii 
the  conclusions  above  i>resented  is  also 
the  results  obtained  at  Cberrvstooe  in  VfS 
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8t  Jerome's  Creek  from  1880  to  1885  :  wliile  the 
most  conclusive  and  irrefraRable  evidence  is  that 
obtaine<l  a»  the  results  of  erperiments  instituted 
by  Professor  Brcwka  and  Iklessrs.  Blackford  and 
Mather  diirinp  the  present  year. 

The  niHxitnum  efficiency  of  the  cultch  is  not 
realized  in  any  of  the  old  forms  of  collectors,  foi- 
the  reason  that  the  cultch  cannot  be  kept  clean  ; 
second,  because  l)oth  sides  of  the  cult^-h  cannot 
be  cxjKJsed  to  the  jtassing  fry  ;  tliinl,  iM'cause  the 
fry  cannot  lie  forced  to  paaa  over  an<l  amongst  tlie 
cult<'h  rcjieateflly  :  fourth,  because  the  cidtch  has 
hitherto  l»een  scattered  over  to<j  great  an  onm,  and 
throughout  only  two  dimensions  of  a  body  of 
water,  naiuely.  its  horizontal  extent,  whereas  it  is 
|K>8gihle  to  do  far  more ;  that  is,  to  av.iil  ourselves 
of  the  fxissibUity  of  obtaiiiini.;  sjiat  throuRhout 
the  three  dimensions  of  a  Ixwiy  of  water  clmrgetl 
•with  embryo  oysters  in  the  veli(^r  condition. 
These  are  gix>d  and  suiflcient  reasons  for  my 
ion  that  cultch  has  hitherto  been  wastcfully 
unscientifically  applied. 

The  new  method  outlined  above  will  be  ex- 
plained in  detail,  with  plans  drawn  to  scale,  in  an 
extended  illustrated  article  of  mine  now  r€«dy  for 
publication  by  the  U.  S.  fish  commission.  In  fact, 
■8  a  residt  of  scientific  inquiry,  it  has  come  about 
that  there  may  lie  aitplied  a  more  effectual  means 
of  diminishing  the  mortality  and  frightful  waste 
of  oyster  embryos,  which  occur  mider  the  stress 
of  those  natural  conditions  which  determine  the 
•  struggle  for  existence."  Tliis  result  was  predicted  at 
the  close  of  a  lecture  dehvertxl  ui  1888  by  Priilessor 
Huxley,  in  these  words:  "I,  for  my  part,  believe 
that  the  only  hope  for  tlie  oysier-consumer  lies 
fimt  in  oyster-culture,  and,  second,  in  discover- 
ing a  means  of  breeding  oysters  under  such  con- 
ditions that  the  spnt  shall  be  safely  deiiosiled. 
»And  I  have  no  doubt  that  when  those  whu  tmder- 
take  the  business  are  provided  with  a  |)ro|)er 
knowledge  of  the  conditions  midcr  which  they 
have  to  work,  both  these  objtx'ts  will  be  attained." 

I  John  A.  Rvder. 

PASTEUR  AND  HYDROPHOBIA. 
Pasteur's  communication  ujxm  the  treatment 
m  hydrophobia  by  inoculation,  to  which  reference 
yeas  niaile  in  a  recent  numlwr  of  Science  (Nov,  Ih, 
lis    fully     and     autlioritatively    reported     in    the 
pomptis  rmiua  of  Oct.   28.     His  present  results 
«rc  based  ufKin  a  series  of  experiments  njx)n  rab- 
bits and  dogw,  extending  over  a  period  of  three 
8o  numerous  have  heen  these  exjjeriments, 
80  tuiiform  and  certain  their  results,  that  he 
I  bositiition  in  applying  the«e  results  to  other 
iuchiding  man. 


Pasteur  finds,  that  if  a  rabbit  be  inoculated  by 
trepanning  the  skull,  and  placing  beneath  the  dura 
mater  a  bit  of  spinal  cord  from  a  dog  which  has 
died  of  rabies  of  the  streets  (rage  des  nies),  the 
aninial  always  develoiw  hydrophobia  after  a 
jieriod  of  incubation  of  aljout  fifteen  days.  If 
from  the  spinal  cord  of  this  first  rabbit  a  second 
Iw  inoculated  in  a  similar  way,  and  from  the 
He<;ond  rabbit  a  third,  and  so  on  in  regiihir 
series,  it  is  found  that  tlie  |>eriod  of  incubation 
Ix'comes  shorter  and  shorter,  uulU,  after  the  virus 
has  tlms  [tassed  through  forty  to  Ul'ty  rabbits,  tlie 
duration  of  uicubation  is  reduced  to  seven  days. 
The  incubation  has  remained  at  this  point  for  a 
series  of  ninety  inoculations,  and  it  shows  no  ten- 
dency further  to  de<TeaBe.  Tlie  virus  hjis  now 
rendjed  its  highest  degree  of  intensity,  and  it  re- 
mains of  a  constant  quality.  It  is  jxtssible,  there- 
fore, to  have  such  a  pure  virus  of  rabies  at  all  times 
at  disfiostd. 

If  [lorlions  of  tlie  spinal  cord  of  i-abbits  which 
have  died  of  this  inten-ie  rabies  l>e  cut  out  with 
every  precautivm  to  prevent  contamination,  and  if 
these  ixirtions  of  cord  be  susiiended  in  a  dry  at- 
nnwphere,  the  virulence  of  the  poison  progressively 
disapiiears  until  it  is  completely  extinguished. 
The  time  re<juired  for  the  extinction  of  the  virus 
varies  somewhat  with  the  thickness  of  the  ct)rd, 
but  especially  with  the  temperature.  Tlie  lower 
the  external  temperature,  the  longer  the  virus 
lasts.  To  preserve  the  cords,  Pasteur  places  them 
in  flaMks,  in  which  the  air  is  rendered  dry  by  bits 
of  potosli  in  the  bottom  of  the  flasks.  It  is  possi- 
ble, therefore,  to  have  the  virus  of  rabies  in  all 
degrees  of  intensity. 

In  order  to  render  a  dog  refractory  to  hy- 
drophobia, it  is  necessary  to  iiuK-ulate  him  with  a 
series  of  spinal  cords  from  rabbits  dead  of  rabies, 
Iteginning  with  cords  containing  the  weakest  virus, 
tlint  is,  the  cords  longest  preserved,  and  ending 
with  cords  containing  the  most  intense  virus,  that 
is,  cords  preserved  only  one  or  two  days.  The 
animals  are  inoculated  every  day  with  cords 
representing  successively  each  day  or  each  two  days 
of  i)rc>8ervation.  Tlie  inoculation  is  effected  by 
injecting  liencath  the  skin  a  Pravaz  syringcfuJ  of 
sterilized  bouiUon  in  which  a  fragment  of  the 
s|iinal  cord  has  been  rul)1>e<l  up.  In  tliis  way 
complete  immunity  to  the  diswLse  is  established  :  bo 
tlial,  after  the  treatment  is  finisheil,  theauimid  can 
Ix'  ino<rnlate<l  either  sulicutaiieously  or  lienealh  the 
dura  mater,  with  the  most  intense  rabid  virue,  and 
no  symptoms  of  hydrophobia  appear.  Pasteur  has 
fifty  dogs,  of  all  ages  anti  of  all  races,  whicb  in  this 
way,  without  a  single  failure,  he  has  rendered  re- 
fiTWtory  to  hydrophobia.  Tlie  treatment  is  ef- 
fectual even  if  it  be  applied  after  the  dog  tios  been 
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bitten  by  a  rabid  animal.  Experiments  are  now  in 
progress  to  determine  how  long  an  interval  may 
elapse  before  the  treatment  ceases  to  be  effectual. 
This  interval  is  at  least  a  number  of  days. 

In  the  case  of  the  boy  Joseph  Meister,  who  was 
successfully  treated  by  this  method,  Pasteur  began 
the  inoculation  sixty  hours  after  the  reception  of 
severe  bites  by  a  rabid  dog.  The  first  inoculation 
was  with  a  portion  of  spinal  cord  which  had  been 
preserved  fifteen  days.  The  treatment  lasted  for 
ten  days ;  in  all,  thirteen  inoculations  were  made, 
each  one  with  a  cord  one  day  fresher  than  that 
used  in  the  preceding  inoculation ;  at  the  last  in- 
oculation there  was  used  a  cord  preserved  only  one 
day,  and  containing  a  virus  which  produced  rabies 
in  a  rabbit  in  seven  days  ;  that  is,  a  virus  more 
malignant  than  that  in  the  bite  of  a  dog  affected 
with  the  rabies  of  the  streets.  The  boy  was  kept 
tinder  observation,  and  at  the  time  of  Pasteur's 
communication — three  months  and  three  weeks 
after  the  bite  —  no  symptoms  had  developed. 

After  Pasteur's  communication,  Vulpian  advised 
that  a  service  be  organized  for  the  treatment  of 
rabies  by  Pasteur's  method. 

Pasteur  is  unable  to  explain  in  what  way  im- 
munity is  produced  by  his  method  of  inoculation. 
He  thinks  that  the  virus  is  altered  in  quantity 
rather  than  in  quality  by  his  method  of  preserving 
the  cords.  He  notes  the  interesting  fact,  tliat,  if 
the  cords  are  preserved  in  a  moist  atmosphere  of 
carbonic  acid,  with  oxygen  excluded,  the  original 
virulence  remains  unchanged,  even  after  several 
months. 

The  fuU  details  of  Pasteur's  experiments  upon 
animals,  witli  description  of  symptoms  and  of 
poat-nutrtem  examinations,  will  be  awaited  with 
great  interest.  It  is  a  matter  of  regret  that  we  are 
not  informed  as  to  the  nature  of  the  virus,  which, 
indeed,  does  not  seem  to  have  been  discovered.  It 
is  probable  that  Pasteur's  studios  in  this  direction 
will  lead  to  fruitful  results. 

A  large  number  of  observations  are  necessary-  in 
order  to  establish  the  efficacy  of  Pasteur's  treat- 
ment of  hydrophobia  in  human  beings.  His  re- 
sults certainly  warrant  a  belief  that,  if  tlie  treat- 
ment be  begun  soon  after  the  reception  of  the 
poison,  this  otherwise  most  hopeless  and  dreadful 
disease  can  be  prevented.  Should  this  belief  be- 
come a  proven  fact,  then  Pasteiur  will  merit  the 
gratitude  of  all  mankind. 

THE  PLAINS  OF  BRITISH  AMERICA. 

Strikinq  contrasts  present  themselves  to  the 
experienced  eye  between  the  plains  of  British 
America,  tlirough  which  the  lately  finished  Cana- 
dian Pacific  railway  has  laid  its  tracks,  and  those 


crossed  by  any  of  the  transcontinental  lines  in  tibe 
United  States.  In  the  first  place,  ther  are  laiiger. 
It  is  more  than  1,000  milea  from  where  the  foRsted 
granites  of  Keewaydin  dip  under  the  SilnrisD 
prairie-floor  in  the  Red  River  valley  to  the  fim 
escarpments  of  the  Rocky  Mountains.  In  KansM  it 
is  hardly  half  as  far  between  the  wooded  regka 
and  the  foot-hills  of  Pike's  Peak. 

Another  feature  is  the  prairie-like  look  of  it  aO, 
save  certain  far-western  tracts.  The  grass  is 
dense  and  long,  flowering  herbage  is  profuse. 
West  of  the  South  Saskatchewan  this  gives  place 
to  a  greater,  more  '  plains '  like  scantiness  of  vege- 
tation, to  be  sure,  but  nowhere  is  the  barenes 
and  aridity  of  the  southern  plains  equalled. 

This  is  due  to  the  greater  moisture  in  earth  and 
air,  and  to  the  extraordinary  fertility  of  the  soil: 
Manitoba  producing  an  average  of  21^  to  '22  ingb- 
els  of  wheat  to  the  acre,  or  4  to  5  bushels  in  excess 
of  the  average  of  any  other  similar  space  on  the 
continent.  The  soil  is  coal-black,  and  declares  its 
richness  at  first  sight.  Dr.  Robert  Bell,  of  the 
Canadian  geological  survey,  discussed  the  causes 
of  this  fertility  before  the  Canadian  royal  society. 
May  33.  1883.  He  pointed  out  that  the  materials 
were  the  best  possible,  having  been  derived  from 
the  glacial  drift  of  the  north,  mingling  sand  and 
gravel  vrith  the  cretaceous  marls  spread  over  all 
British  America.  Having  this  favorable  constitu- 
tion. Dr.  Bell  assigns  to  the  moles  the  chief  agencr 
in  the  formation  of  the  thick  top-layer  of  vege- 
table mould  which  is  now  the  joy  of  the  farmer. 
In  the  Assiniboine  valley  the  moles  have  thrown 
up  almost  every  foot  of  the  soil  into  hummocks, 
each  containing  a  large  shovelful  of  earth,  and 
burying  completely  tlie  grass  and  vegetation  over 
a  space  a  foot  or  more  square.  Tlie  vegetable 
matter  thus  buried  decays,  and  becomes  incorpo- 
rated with  the  soil;  so  that  the  process  is  analogous 
to  ploughing  under  the  soil.  This  work  of  the  moke 
not  only  enriches,  but  refines  the  soil.  In  making 
their  burrows,  they  select  the  finer  material  and 
cast  it  up  to  the  surface,  leaving  behind  the 
coarser.  The  effect  of  this  is  similar  to  that 
alleged  by  Darwin  of  the  earthworms  (which  do 
not  exist  in  the  north-west  territories),  since,  in  the 
course  of  time,  all  the  stones  are  buried.  Their 
labor  is  supplemented  by  that  of  the  gophen, 
s])ennophiles,  and  badgers,  the  last  named  diggiBg 
deeply,  and  heaving  up  large  quantitiea  at  gnrreQr 
subsoil,  which  the  moles  work  into 
while  all  bury  much 
and  food.  Thisbani 
ceases,  howo' 
stony  'thlr' 
MisBOOrL 
approar' 
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Abonit  100  species  of  trees  and  shrubs  are  re- 
cordeii  as  Krowinj;  on  the  north-western  plains, 
while  the  list  of  lierijaw-oua  plants  is  a  very  long 
one.  A  g<xxl  many  noxious  weeds  liave  been  in- 
troduced with  civilizjition.  and  sotue  flourish  most 
aggressively.  Tlie  worst  j)ests  ;ire  Cunndu  thistles. 
wild  mustard,  oats  and  buckwheat.  The  Thiuspi 
arrensis,  or  mithridate  mustard,  commonly  known 
as  'penny  cress,'  is  a  great  nuisance  in  the  Red 
Biver  valley,  where  it  sprouts  and  flowers  in 
spring,  BUTTOiindetl  by  snowbanks,  and  ejq)08ed  to 
severe  frosts.  .Sunflowers  rise  abundantly  wher- 
ever the  soil  lua  been  disturbed,  and  ought  to  1k> 
utilized.  Insect  and  fungoi<l  iwats  to  crojia  are 
remarkably  scarce,  though  the  Rocky  Mountain 
locust  has  at  times  invaded  the  Red  River  valley. 

The  grasses  are  many,  and  those  calle<l  '  bufl'ali> 
^^rass'  attract  the  first  attention.  True  bulTalo- 
grass  (Biichloe),  however,  is  not  foimd  north  of 
the  boundary.  Tlie  buiTalo-grasses  of  that  region 
are  Butchelona  oligostacliia,  representing  the 
£iaaunu  grasses  of  the  south-western  United 
States;  and  Stipea  spartea,  more  often  called 
•spear-grass,'  or  by  several  names  indicating  what 
Dr.  Holmes  calls  its  ■  diabolish '  characteristics. 
Tlie  young  spring  leaves  of  the  Stipea  Sjiartea  are 
the  m<»t  succulent  aJid  nutritive  of  all  the  prairie- 
fgneaea,  which,  as  a  rule,  are  harsh  and  8e<lge-Uke; 
tliey  are  sliort.  and  form  tliemselves  into  tussocks 
(most  noticeably  in  dry  uplands),  wliich,  though 
useless  in  making  hay,  (irovide  a  very  valuable 
]>astumge.  It  spreads  over  the  entire  north-west, 
and  is  most  plentiful  on  the  butTalo  plains,  where 
it  8t«>od  us  the  staff  of  life  to  the  vast  herds  of 
wild  cattle  once  ranging  those  limitless  opens. 

Tlie  peculiarity  which  earns  for  it  the  evil  names 
'spear-grass,' '  wild  osit,'  etc.,  belongs  to  the  fruit. 
The  covering  of  the  seed  is  about  seven-eighths  of 
an  inch  long,  and  terminates  in  an  excessively 
hard,  sliar]),  and  oblicjuely  curved  point ;  the  ex- 
treme tip  is  bare,  but  close  liehind  are  set  stiff, 
fine,  silky  liairs,  all  {Minting  backwards  and  iip- 
wards.  Tlie  seed  is  b<ime  at  the  end  of  an  awn, 
wliich  is  kinke<l  and  twisted  in  a  jieculiar  way,  so 
that  when  diim]iene<i  it  gradually  straightens  out 
with  a  corkscrew  motion,  the  effect  of  which 
(wluitever  its  'design')  is  to  force  the  spear 
of  tlie  seed  forward  and  spirally  into  wliat- 
r  it  hap|)ens  to  l>e  presse<l  against,  wliile 
7"  '  '  ■  •-,  aid  the  {.lenetration  and  prevent 
■al.  Dar^vin's  exjieriments  witli 
'  allied  but  leas  formidable 
.1)  will  be  remembere<l :  while 
f>l  tliH  l.innean  society  of  Lon- 
ni\  ,ir.  iiiiit  of  cxj)eriracnt« 
ChriHly. 
lie  of  .liiU  .  :in<1 


are  at  that  time  troublesome,  as  they  liave  the 
power  of  penetrating  the  clothing  and  pricking 
the  skin  painfully.  An  insect-collector  finds  them 
a  great  nuisance,  since  they  knit  Ids  net  into  bard 
knots  in  a  sliort  time.  Woolly-haired  dogs 
are  tormented  by  them,  and  this  grass  has  always 
been  dreaded  by  sheeiMjwncrs  and  cattle-herders. 
Most  of  the  stories  told  of  it,  nevertheless,  are 
gross  exaggerations,  though  it  is  true  that  they  do 
get  into  wool  badly,  and  sometimes  inmetrate  the 
skin.  On  the  extensive  sheep-ranges  at  the  fo<}t 
of  the  mountain  it  is  now  customary,  before  stock- 
ing a  certain  range,  to  bum  over  one-half  of  it  a 
year  in  advance,  liefore  the  sfiear-grass  lias  had 
time  to  ripen.  The  sheep  are  intnxluced  to  the 
new  grass  the  next  spring,  and  feed  upon  it  while 
the  remaining  half  of  the  range  Ls  burned.  Wlien 
that  is  ready,  they  are  moved  and  the  first  half  is 
rebume<l.  By  this  means  the  spear-grass  is  said 
to  be  got  rid  of  ui  two  or  three  years,  and  will  not 
return  so  long  as  the  sheep  remain. 

Horses  and  cattle  live  upon  tliis  grass  on  the 
wild  plains  without  harm.  Prof.  John  Maooun  of 
Ottawa  told  me  that  in  seven  years  of  plains 
travel  liis  horses  had  never  lieen  harmed.  The 
object  of  the  meclianism  of  the  awn  apparently  is 
to  insure  its  planting  by  being  pushetl  well  into  the 
ground  ;  this  accomplished,  the  awn  sotm  rots  off, 
and  tlu-  seo<l  germinates.  Mr.  Miller,  in  his  Lin- 
nean  society  i)aper,  points  out  how  the  buffalo 
paid  for  his  pasturage  by  transporting  the  seeds  of 
this  best  of  grasses  in  his  rough  coat,  extending 
its  distribution  by  planting  them  wherever  his 
mats  of  shedding  wool  fell  off  in  the  spring.  Thus 
this  beast  constantly  widened  its  feeding  range, 
and  provided  for  its  increase  in  numbers.  Of 
course,  tliis  gross  was  not  the  only  plant  thus 
carried  by  seeds  north,  south,  east,  and  west,  by 
the  migrating  herds  ;  nor  was  the  bison  the  only 
animal  whose  liairy  coat  would  carry  the  clinging 
awns. 

The  buffaloes  have  abandoned  all  the  region 
south  of  the  Saskatchewan  since  1878.  Even  their 
bones  have  been  pretty  thoroughly  picked  up. 
The  little  tributary  of  the  Qu'Apjielle  River,  upon 
which  Regnna,  the  capitnl  of  Assiniboia  (province), 
is  situated,  is  called  Pile  of  Bones  Creek,  after  a 
great  heap  of  bones,  chiefly  bovine,  which  formerly 
lay  ujKin  its  Ijank  where  the  Crees  had  a  favorite 
camp-ground.  It  wotild  have  l>een  a'lxmanza' 
for  the  archeologist.  doubtless  ;  but  an  unscien- 
tific person  shipiMxl  the  whole  heap  away  to 
Philadelphia  and  sold  it,  relics  and  all,  at  five 
dollars  a  ton.  One  sees  all  along  the  railway 
track  now,  just  as  used  to  be  the  case  in  Kansas 
and  Nelir:isk».  mounds  of  buffalo  akelet<ins  ready 
fur  sliipiiiitit    til   fertilizer  facturii*.       At    many 
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3tadoD8.  particnJarly  Moose  Jaw  (which  owes  its 
nam*'  to  the  shape  of  the  bend  in  a  creek  there). 
TOO  may  buy  excellent  specimens  of  baffalo-homs, 
acmewhat  polished,  and  bound  tof;ether  with 
f'vrehead-hides  or  bead-embroidered  flannel.  —  the 
work  of  Indians  and  half-teceds. 

Ebxest  Inoersoll. 

SmVCOMBS  POUTICAL  KCOSOMY. 

In-  illustrating  the  ease  with  which  labor  may 
rush  from  one  channel  to  another  in  case  of  a 
change  in  demand,  ProfesBor  Newcomb  remarks 
on  p.  115  that  "a  professor  of  one  science  can 
commonly  teach  another."  If  be  had  said  that  it 
is  unhappily  true  that  an  ignorant  and  unthinking 
public  often  considers  that  a  man  eminent  in  one 
department  is  equally  so  in  several  or  all  other 
departments,  or  that  it  is  a  common  Init  most 
vicious  notion  that  a  college  professor  of  one 
branch  might  just  as  well  be  professor  of  another 
also —  as,  for  instance,  that  the  professor  of  Chris- 
tian evidences  and  New  Testament  Greek  may 
also  take  physics  as  well  as  not.  —  and  that  this 
absurd  notion  is  at  present  one  of  the  most  serious 
obstacles  to  any  real  improvement  of  our  educational 
system,  he  would  have  been  very  much  nearer  the 
truth,  and,  we  cannot  help  believing,  nearer  to 
his  own  real  opinions  when  in  his  soberer  mo- 
ments. Certain  it  is,  at  any  rate,  that  if  a  man 
who  had  given  the  best  years  of  his  life  to  the 
study  of  political  economy  should  wander  over 
into  the  field  of  astronomy  and  physics,  and  un- 
dertake "to  bring  order  into  the  reigning  con- 
fusion," and  "to  give  the  subject  a  recognized 
place  among  the  sciences  by  being  the  fiist  to 
treat  and  develop  it  as  a  science,"  IVofessor  New- 
comb  would  be  just  the  man  to  administer  a  severe 
and  deserved  castigation.  The  oltence  is  none  the 
leas  serious,  because  in  this  case  we  have  a  great 
and  successful  astronomer  and  physicist  wander- 
ing over  into  the  economic  field  and  undertaking 
to  set  things  to  rights. 

The  fact  is  that  tlie  progress  of  modem  science 

in  every  branch  has  been  so  great  within  this 

century,  that  he  is  a  bold  man  indeed  who  titinks 

that  he  is  entitkxl  to  speak  as  an  authority  even  in 

two  or  three  fields,  though  they  be  very  ckisel.v 

allied.    The  mere  work  of  mastering  the  facts 

which  are  necessary  to  enable  one  to  sjieak  with 

confidence  has  become  so  great  in  almost  any  of 

the  more  develoyied  branches  of  human  science, 

that  it  is  the  task  of  years  to  do  this  for  a  single 

branch,  to  say  nothing  of  a  half  dozen.     It  is, 

however,  perfectly  within  the  power  of  an  able 

man  to  write  a  treatise  on  a  science  of  whof" 

Prineipla  of  politieal  economy.      B7  Sntoa   Swmoi 
Pli.D.,LL.D.    Mew  T«rk,  fTanwr  <«  £rm.,  1886.    84B^ 


preamt  status  he  knows  next  to  nothing,  whidi 
shall  presmt  the  subject  as  it  'was  some  time  in 
the  past,  iwovided  he  goes  back  far  enoo^ 
toward  the  beginning  of  things.  This  is  just  whit 
the  sothor  has  done  in  this  book.  If  be  had  pob- 
Ushed  it  fifty  years  ago  it  ^vould  liave  beoi  t 
vahiable  cootribation  to  the  subject.  ComiD^it 
this  late  day,  it  is  still  valuable  as  an  instance  sf 
how  completely  a  man  may  enter  into  the  ideat 
and  thoughts  of  a  post  generation,  and  how  ddl- 
folly  he  may  re-present  them. 

There  is  no  evidoice  in  the  style  of  reasoning  io 
this  work  that  the  aothor  is  at  all  acquainted  witb 
the  recent  literature  of  the  science  either  in  Eng- 
land or  on  the  continent.  One  great  advance  in 
economic  science  of  the  last  twenty-five  years  Ua 
in  a  change  of  its  prevailing  method.  It  has  been 
affected  in  a  most  healthy  way  by  the  enonnoot 
prepress  of  physical  and  natural  science.  It  is 
reaching  out  to  avail  itself  of  their  methods  so  tai 
as  possible.  As  a  result  of  this  new  method,  it  has 
come  to  reject  the  old  generalizations,  and.  while 
recognizing  that  they  were  exceedingly  valuable 
in  their  time,  and  formed  important,  nay,  neces- 
sary links  in  the  chain  of  scientific  progress,  it 
now  insists  that  we  have  ample  evidence  of  tlieir 
cTudeness  and  incompleteness,  and  that,  taking 
whatever  may  be  left  of  them  that  is  true,  we 
must  now  look  for  valuable  results  to  careful  and 
far-reacliing  inductive  study  of  the  facts  of  our 
social  and  economic  organism  as  the  indispensable 
basis  of  new  and  more  fruitful  generalizadcais. 

Of  all  this  there  is  scarcely  a  trace  in  Professor 
Newcomb's  treatment.  He  repeats  exploded  theo- 
ries and  almost  universally  rejected  laws  with  the 
utmost  naivete  as  "principles  ^vhich  will  be  ac- 
cepted by  aU  who  understand  the  subject."  It  it 
true  that  he  calls  attention,  in  his  chapter  on 
economic  method,  to  the  necessity  of  more  exact 
definition  and  careful  reasoning;  but  taken  in 
connection  with  his  actual  treatment,  it  has  modi 
the  same  effect  on  the  professional  economist  that 
would  be  produced  on  the  physicist  or  astronomer 
by  an  attempt  on  the  part  of  Wilhelm  Koacher  or 
ClifTe  Leslie  to  restate  the  corpuscular  theory  of 
light  on  the  Ptolemaic  system  of  astronomy  with 
a  greater  exactness  of  definition,  and  closeness  at 
reasoning.  A  work  prepared  in  this  latter  spait 
would  doubtless  have  a  value,  as,  for  example,  for 
disciplinary  purposes  in  an  old-fashioned  coDege,  , 
but  it  would  hardly  be  accepted  by  ptvrailiiv  J 
authorities  as  in  any  ksom  a  productive  ooiitrifa» 
tion  to  the  sdenoe. 

Protemat '  •  written  tta 
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(ring  out  his  own  interest  as  he  views  it,  will  at 

lie  Mime  time  always  promot.e  in  the  most  efficient 

aner  the  public  interest.    In  sjM-alsingiif  omiiT- 

liiip  in  natiira]  agents,  he  remarks  (p.  81)  that 

•'  uniler  i>ur  actual  syBtem  the  care  whicli  every 

pniilent  {Hfrson  takes  of  his  own  pro|)erty  ie  ex- 

jtenile<l  by  the  o^^^le^s  nf  natural  ngenta  to  their 

proiMTty.  and  thus  tlie  contents  of  the  great  store- 

liousee  of  nature  are  protected  from  waste."  Surely 

lie  author  know8  of  the  great  devastation  of  our 

forest  landB  by  private  owners,  bent  on  following; 

heir  own   interest  to  the  exclusion  of  that  of  the 

public.     He  Ims  surely  lieiu-d  Mf  the   revelations 

cently   made   in   Eui;hiiid    and   Ireland    which 

'showeii   timt  (he   prcxhictivenesB    of  atrricultural 

binds  was  jKTniauently  lowere<l   by  the  |X)liey   of 

interference  a<Iopte<i  by  the  landlords,  and  which 

to  nifiat  vigorous  restrictiony  on  freedom  of 

atract  in  the  interest  of  the  community.    Surely 

tie  author  knows  tliat  in  nearly  every  state  in  the 

lion    it  lias  been    necessary  to   pass  laws  for 

impulsory  drainage  of  swamps,   whose  owners 

efused  in    some    cases  to    have    them    drained 

kt    all,    even    at    others'    expense.       These    ore 

llustrations  of  a   law  very   different   from    that 

lunciattH)     by    the    author,    .'ind    that    is,   that 

lie     interest  of     tlie    individual    diverges   at    a 

ousand    point.s   from   that  of  tlie   whole,    and 

positive   legislation   is  ncede<l   at  all   times 

secure  the  interests  of  the  latter  as  against  the 

aier.      Professor    Newconib    himself,    indeed. 

aost    iinme<liately    takes    liack    the    statement 

)uoted  above  by  admitting  that  we  have  to  dejiend 

ipon  law  nnd  public  opinion  to  control  private 

iterest ;  but  as  he  repeats  the  former  statement 

many  different  forms,   and  founds  his  whole 

of  laiKsez-Jnitv  ii\Km  it.  we  must  accept  it 

I  real  view. 

As  a  fair  8j)e<-imen  of  the  mixle  of  reasoning,  we 

ay  refer  to  the  investigation  begun   on  p.  513. 

I  to  whether  "any  system  intende<l  to  limit  the 

iberty  of  any  man  to  a(H|uire  all  the  wealth  he 

Ban  by  legal  means,  and  to  employ  it  in  the  way 

be  chooses,  can   conduce   to  the  general   good." 

lie  quf«tion.  jus 8tat<'<l,  involves  npedtio  jtrhu-ipii. 

Jy  Irgal  moans '(    What  does  this  phrase  ■  legal ' 

mean'/    It  is  evident  that  the  author  is  thinking 

of  the  means  which  are  legal  imder  our  present 

system  of  laws  in  tliis  country.     But  he  is  trying 

*>  get  formuhis  for  a  general  fM^litical  ec<inomy 

rhich  shall  bold  goo<I  of  present,  past,  and  future 

nnd  our  laws  are  not  the  same  as 

itury  ngo,  or  as  tliey  will  be  a  cen- 

''i.y  the  same  as  English  or 

Nolxxly  denies  a  man's 

ii'  by  legal  means,  but  very 

'  ocrluin  means  now  legal 


are  judicious,  and  promotive  of  the  public  good. 
The  author  evidently  goes  upon  the  assumptions 
that  our  present  laws  are  just  and  natural,  and 
that  any  tiling  which  is  legal  under  them  is 
also  just  and  natural. —  two  asimm]ition8  which 
constitnte  the  whole  point  in  dispute.  He  sums 
up  the  discussion  in  the  remark  that  "  the  fact  is, 
that  on  our  present  system  the  enjoyment  of  the 
collected  wealth  of  the  community  is  as  nearly  in 
accord  with  the  ideal  principles  of  equity  as  any 
general  system  can  be."  This  s<iundg  like  a  voice 
from  the  dead.  It  is  worthy  of  tbe  worst  period 
of  '  Mancbesterism.'  It  is  this  kind  of  |K>litical 
economy,  which,  regarding  the  case  as  closed  in 
favor  of  the  existing  order  in  its  present  ftrrm. 
has  done  and  is  doing  more  to  promote  the  most 
dangerous  type  of  communistic  and  socialistic 
spirit  and  doctrine  tlian  all  the  <Hporing8  of  so- 
called  professorial  stwiahsm  of  the  last  generation. 
Even  John  Stuurt  Mill  declared  tlial  communism 
or  socialism  could  not  be  any  worse  than  the 
existing  order,  if  this  order  is  capable  of  no  im- 
provement. 

If,  passing  over  tliis  fundamental  view,  which 
is,  of  course,  the  most  imixirtnnt  consideration  in 
the  case,  we  l<x)k  at  the  details  of  the  book,  we 
shall  tint!  much  to  admire.  The  qualities  which 
have  made  tlie  author  one  of  the  most  eminent 
astronomers  of  this  generation  serve  him  a  g<.Mwi 
turn  in  his  discussion  of  several  of  the  most  im- 
]H>rtant  topics.  Tliere  is  a  generfd  tone  of  fair- 
mindedness  which  is  often  lacking  in  works 
written  from  the  general  stand-pwint  of  the  author, 
and  which  makes  one  only  regret  still  more 
keenly  tlie  author's  lack  of  B|>ocial  knowledge, 
which,  if  it  had  been  supplied,  might  have  given  us 
a  really  valuable  work.  Some  misstateuients  of 
facts  should  perhajis  be  noticed.  The  discussion 
of  the  national  Imnking  system  waa  evidently 
written  several  years  ago.  and  not  revised  to  date. 
Tliere  is  an  unhappy  confusion  of  the  lalxir  jiarty 
with  the  socialists,  wliich  again  reveals  the  author's 
ignorance  of  actual  facts  in  the  scK'itU  organism  of 
which  he  treats.  In  his  discussion  of  binietal- 
lisui,  he  says  that  the  government  goes  on  the 
assumption  that  "  the  values  of  e<)ual  weights  of 
the  two  precious  metals  have  a  certain  fixed  ratio," 
—  a  statement  which  is  not  tnie  iia  a  matter  of  fact, 
and  is  a  gross  caricature  if  intended  t«  represent 
the  views  of  bimetalUsts.  E.  J.  James. 
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o.    .«n«''«f  ■-•'  brin^rintf  thr  stu- 

u.-itLiiiitaiKv   with  th*   UKjet 

ii--Jl'.  tiw  Umk  is  vt-ry  fiv<.lit- 

t  li.  ••    iii(in'veiu«?nt  ut>i»a  the  UMial 

,  vi-Ar-ii^     The  ittjvr  and  It-ner- 

, ».     •.i.iilf  '.Ik-  ti{:uivs.  of  which  the 

.»  .  ^iaiui'»l  ilw  authiT  a  fairly  liberal 

^ ,     r»-»ii.      -"•   eviilent  effort  having 

,..i»i  •aeivtyjK'J  illustralioiis. — and 

_^ ,  ,  ;iiiir.ii>l>  « ill  extvuteil.    The  n-for- 

V    •„,  ni'iiv->i  the\;>rioussulije«.-tsir»-ate<l 

....  .. ..;  will  Iv  found  a  most  vahiable 

,  -.vKiii.  t--  ;<lsi'  will  t''^'  '"'^'  a'M<»unt 

n.iiiir  tiiiUxli*"'!  in  tlie  footnotes. 

,s  .ilr*<  |»n«\id«l  at  the  end  of  the 

„  I  1  I  lame  iiuiiilvr  of  !iu|qre.stii>ns  jw  to 

J     .'......Hi-     "'^l    ni;U«Tials    riHiiiin-d   in    lioth 

/!.,.'■  .. .».    iihI  pli»"iioK«ni«il  studies.      Also,   as 

..""..I.    i.lN.i  n.'»;«'  «*'  those  wishinK  to  follow 

li  ..  iMi.Ki'i  v.v'i"'*"  *"'  study,  there  are  many 

.1  .M  ...i.;';v<.M>'ii*  as  u>  the  subje<>t8  which  may 

"".v.i   !'iviil;«l'l>  ^^•nsider^•«l.     Valuable  as  such 

^ .,„  „v.  however,  they  can  only  serve  as  a 

r. .  '1 1  il>c  -ludciit  iimst  of  necessity  outline 
["",«,.  >,.ui>*-  lv>  a  very  larp'  extent,  since  he 
«,',..!  .•I'uiwiM-  iiii>l  it  physically  imiHW-sible  to 
,,V.'i"i'!-'''  '"  •''•"  '"i>j''*  stvm  desirable. 

(I,.-    tiulior   h;is   ciulcavoretl   to  leive  no   im- 
,s.iii..i     ,.ln'.iolo;;ical    fact     without    discussion. 
«(„i..   loi  ciiluv  tn-atuient   of  the  subject  as  a 
„i>,.|,>  will  coiuiuciid  itself  to  teachere  K™enill.v 
!!,-,n  .«">!  lonical,  aUhoush  in  many  instances 
iiL  I.-   triH'""  '"  '"■  "  '"'■''  '"  '"''""^  "^  treatment 
« i.>.  Ii  «.'iil.l  Ih-  hiRhly  desirable,  but  which  would 
I.  ti>ll«    I""  I'l.icticabic  in  the  hmits  of  a  Uxik  de- 
,«.ii.'.l  loi  ail  onliiiary  coHrs«»  of  instmction 
'   »u    loiiie   iiiitiuices.    however,   this  be 
iitiili.  ••iiK'"  """  abbreviations  are  some 
ih«l  lo  siicli  an  cxt.nt  as  to  give  the  ' 


imperfrrt  f.i>noef<:i'n  of  th»?  sahj^ct  disicuseed. 
Sach.  h<.>wevirr.  axv  mic*:>r  f :ialt.-:.  and  are  ahoon 
iojri  arable  frr>m  nii».>-asarv-  •.-Tirtailment  of  ilis- 
curcion.  Th>ry  all  rv-a>iily  •!i?ai-i'>'ar  mnler  tbe 
Kui<lani->r  of  a  •.innij'^ent  tira^'hurr.  aiul  the  aatbi 
is  certainly  to  iitr  <inirrariLiir^i  uf<t'n  ha^inj;  r- 
da'.-el  em>rs  of  all  kiniU  t--  a  minimuii:.  WhOe 
jrivinu'  the  mi»it  r«*nt  Ti.»ws  ■•r>caiii^I.  the  authT 
wisely  errs  on  the  -idet-f  i>ru*lfn«.-*  in  not  .-lilowiiic 
himself  to  -j-ive  t<>>  -.rrKit  wei_:ht  to  i>{>iuions  wliidi 
are  not  fully  jii^-iitied. 

Our  knowleiige  of  both  histol*  VT  ^^'^  pfaysiolofiT 
is  now  aiivnnrin?  at  such  a  rapid  rate,  that  many 
em.>rs  of  omission,  and  iM^e«itiIy.  in  some  casts,  of 
fart  alst't.  are  almoc-t  inseparable  fn.>ni  a  work  uf 
ttiis  kind.  The  time  which  ela|«es  lietween  tbf 
reception  of  the  manuscript  by  the  publishtf  and 
of  the  liook  by  the  public,  is  sufficient  to  makr 
many  statements  old.  and  often  to  upeet  prvvitn? 
views.  Bearing  tliis  in  mind,  tlie  book  is  folly 
up  to  the  times,  and  we  can  ct^niniend  it  as 
destine<l  to  meet  in  a  most  acceptable  manner  a 
long-felt  want. 

IIORyADArS  TRAVELS  /.Y  BORSEO. 

All  things  considered,  this  is  one  of  the  mnA 
satisfactory  l)ooks  of  its  kind  tliat  ire  liaveseen 
for  many  a  day.  Its  author  |xi6sesses  to  a  marked 
degree  the  happy  but  rare  faculty  of  knowing  jns( 
how  much  .wience  the  general  reader  likes  to  liave 
niixe<l  with  his  narrative,  and  also  how  to  give  it 
to  him  without  missing  either  the  science  or  tbe 
narrative.  Mr.  Homaday's  style  is  none  of  the 
best,  but  there  is  such  a  freshness,  such  a  genuinv 
ring,  anil  such  a  realness  to  his  narration,  that  one 
is  willing  to  overlixik  his  many  deficriencies  in  the 
art  of  expression,  his  numerous  inelefTancies.  and 
even  his  ini-iwsant  use  of  slang  words  and  phraa^ 
In  fact,  the  most  si'rioTis  objection  we  liave  to  tlie 
book  lies  ill  another  direction,  and  is  sometltin^ 
for  which  the  iniblisher  is  more  to  blame  tlian  the 
author.  We  refer  to  its  weight,  —  a  little  leas  than 
three  |Kmnds  avoinluix)is.  Now.  there  is  no  olv 
jection  to  i)rinting  di<-tioiiaries  and  other  works  of 
refen-ni-e  in  large,  heavy  tomes.  Such  books  are 
designiil  merely  for  reference,  and  can  be  used 
when  lying  o|kmi  on  a  table  or  book-rest.  But 
when  it  comes  to  asking  one's  readers  to  sit  solemnly 
down  to  a  narrative  of  sjxirt  and  adventure  as  to  a 
Welwter's  uiiabridgiil  or  a  consular  rejiort.  it  is  ask- 
ing too  much. 

Mr.  llornadav's  ioumcy  to  the  jungle  —  which 
simply  r  — was  undertaken   for  the 

(pov  •cimena  for  Mr.  WaiA 

-  WiLUUI  T.  HOBV' 
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Pell-known  eetablishment  at  Rochester.  Prom  a 
omniercial  point  of  view,  the  venture  must  have 
en  very  successful,  although  our  author  was 
Icomjielle*!,  while  in  Ceylon.  tt>  bottle  his  snakes 
psnd  titihes  in  methylated  spirits,  upon  which  the 
CV»ylon  authorities  had  collecte<l  a  duty  of  four 
hundred  jier  cent.  He  prote8te<l  in  vain,  for  the 
money  had  lieen  f>aid  by  his  bankers  before  his 
,  arrival  on  the  scene,  and  the  customs  authorities 
refused  to  refund,  even  when  he  offered  "to  take 
the  unlucky  case  of  spirits  through  the  custom- 
liouse,  and  bury  it  in  a  (juiet  comer  of  the  back- 
rard.  where  it  would  not  suiell  bad."  The  otH- 
ers  only  replied,  'C^ouldn't  do  it,  couldn't  do  it.' 
'  They  had  tliose  rupees,'  our  author  declai-es,  ■  and 
aeant  to  keep  them.' 
Naturally,  in  the  course  of  two  years  in  the 
[jungles  of  Ceylon.  India,  ."^langore,  and  Borneo. 
}D0  has  many  liair-hreadth  escajjes.  But  the  ad- 
renture,  which  he  asserts  was  "ten  times  more 
ngerous  thim  any  I  experienced  with  the  h(>a<l- 
tiluiteiB  of  Borneo,"  was  experienced  unich  nearer 
ae.  It  was  while  engaged  in  skeletonizing 
'some  jackasses  in  the  Emerald  Isle  that  he  was 
set  upon  by  •  a  mob  of  wild  Irishmen,"  who  assailetl 
^H  bim  with  long-handled  hoes,  on  the  ground  that 
^Hthe  donkeys  had  been  munlered.  He  was  finally 
^B^Uowed  to  deitart  by  stealth,  after  having  been 
^flx)ycotte<l  for  a  few  days,  with  his  own  boiiee 
intact,  but  without  his  asinine  skeletons.  These 
^quotations  will  sene  to  show  not  merely  the 
lior's  unhappy  luck  of  skill  in  «-xpres.sion.  but 
the  pleasant  and  truly  American  way  he  had 
looking  on  niisha|>s  which  would  have  driven 
average  British  sportsman  to  the  Times  or  an 
i-asylum. 

'  of  the  quaint  features  of  the  work,  and  one 
which  we  should  have  Ijeen  very  sorry  to  miss,  is 

tlie  way  in  which  he  loses  the  s|H)rtsman  and  nar- 
itor  in  the  colle<*tor.  imd  naively  tells  us  where 
lis  or  that  stulTinl  efflgj-  can    be   found.     Tlius, 
fter  describing  an  <'le])hant  hunt,  and  the  sulise- 
uent  skinning  at  a  time  when  the  elepliant  was 
?vpral  days  older  than  when  lit  died,  he  adds. 
•"Tlie  old   tusker,  who  fell  under  such  romantic 
jCircum.sfances on  the  Animallai  slojje.  now  stands, 
till  '  the  monarch  of  all  he  surveys.'  in  the  Museum 
comparative   zoology  of  Harvard   university, 
u'nmbridgc,  Ittass. 

The  whole  voltune  in  entertaining,  though  the 

Boet  interesting  [wrtion,  [H'rliaps,  is  that  wherein 

neo,   with    its    head-hunting    Dyaks,    its   tree- 

iiping  giblxms,   and    its   unpleasantly   human 

uutnngA.  is  de*iTil)e<l.     Without  di.s|)aiaging 

fork  of  Wallace,  Bock,  and  others,  this  is  the 

d«*CTiirtion  of  Borneo,  so  far  as  it  goes,  to  be 

<l  in  tilt'  iKxiks.     Our  author  vievra  the  Uyak 


in  the  innermost  recesees  of  his  house,  and  tells 
us  how  he  eat«.  drinks,  sleejis.  dresses,  and  earns 
his  living.  It  is  worth  noting  that  Mr.  Homaday 
takes  issue  with  Wallace  as  to  the  maximum 
height  of  the  orang-outang,  which  Wallace  gives  as 
four  feet  and  two  inches.  Our  author  and  his 
hunters  killed  or  captured  forty-three,  no  less 
than  seven  of  which  measured  more  than  four 
feet  two  inches  ;  one,  a  Simla  Wurmbii,  meas- 
uring, when  fresh,  four  feet  and  a  half  from  the 
top  of  his  head  to  the  sole  of  his  foot. 

We  wish  that  there  was  sjiace  to  describe  the  man- 
ner in  which  Mr.  Homaday  capture<l  croctxliles 
with  hix>k  and  line,  and  many  other  curious  feats  ; 
but  it  is  impossible.  Tlie  book  is  finely  illustrated 
with  sketches,  photographs,  and  a  few  other  pic- 
tures. It  further  contains  two  moderately  gixxl 
maps,  and  but  for  its  bulk  would  be  a  most  wel- 
come addition  to  the  library. 


ASTRONOMICAL  iXOTES. 

First  observation  of  Nova  Androniedae.  —  The 
earliest  oljservation  of  the  new  star,  thus  far  re- 
I)orte<l,  was  by  M.  Gully,  director  of  the  public 
oliservatory  at  Rouen,  on  Aug.  17  :  and  as  M. 
Temjiel,  director  of  the  oliservatory  at  Florence, 
afiirnui  that  it  was  not  visible  on  the  ISth  and 
16th,  we  are  not  likely  to  get  much  nearer  the 
time  of  its  first  apiiearance.  In  rAiitrotwmw  for 
November,  which  gives  the  above  facts,  M. 
Trouvelot  also  states  that  a  18  mag.  star,  which 
precedes  the  novti  al)out  20"  and  is  a  little  south 
of  it,  and  which  is  now  visible  with  an  8-inch,  is 
not  put  down  upon  a  drawing  of  the  nebula  which 
he  made  in  1874  with  the  1.5-inch  of  the  Harvard 
college  oliservatory,  and  tliat  he  does  not  tliink 
it  could  have  es<.a))e<l  him  if  as  bright  then  as 
now.  It  would  seem  as  if  this  nebula  were  an 
objec't  that  should  be  watchcl  pretty  constiintly, 
and  of  which  a  K-rii-s  of  cumiMinible  i)hotographs 
at  stated  intervals  would  be  t^pwially  valuable. 

Wire. gauze  screens  as  photometers.  —  Of  late 
years  the  use  of  wire-gauze  screens,  one  or  more 
in  nuniIxT,  over  objectives,  lias  come  into  use  for 
several  jHirjiosea.  Over  one  of  the  halves  of  a 
heliometer-objective  they  are  used  to  redtice  the 
image  of  a  bright  star  to  approximate  efjuality 
with  that  of  a  fainter  star  from  the  other  half,  an 
essential  condition  for  the  nioKt  acciu-atc  sui)er- 
poaition  of  the  two  images.  With  a  lueridian- 
circle  they  ore  used  to  reduce  the  brighter  stars  to 
an  ai>i)roximate  ei{uality  with  the  faintest  that 
can  lie  oliservetl  with  satisfactory  [necisiun,  or  to 
investigate  the  difference  of  iiersonal-e<piation  for 
different  magnitudes  by  taking  different  tallies  of 
transit-wires,  with  screen  off  and  on,  ut  the  siune 
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transit.  In  the  latter  case  Professor  Hohien  iwints 
out  the  necessity  (Astr.  nachr.,  2000)  of  changing 
the  illumination  of  the  field  with  the  change  of 
screen,  so  that  each  magnitude  may  show  against 
its  customary  degree  of  color,  or  brilliancy  of  back- 
ground. Such  screens  may  alfo  be  U8e<l  for  |)lioto- 
metric  jiui7)OBe8  when  once  their  co-fllicientfl  of 
transmiasion  have  litH-n  dettn-mined.  Tlioee  having 
occafiion  to  use  them  in  tJiis  way  will  do  well  to 
consult  a  paper  by  Professor  Lnngley  (Amrr. 
journ.  ac.,  x\x.  310)  on  this  subject.  In  this  it  is 
shown  that  the  olfective  transmission  co-efficients 
are  decidedly  diHerent  according  as  the  luraiuous 
image  is  an  extended  surface,  or  practically  a  point 
like  a  star.  In  the  latter  case  there  is  a  central 
image  surrounded  by  a  system  of  diiTraction 
images,  into  which  a  large  part  of  the  light  goes  ; 
8o  much  so,  that  Professor  Ljuigley  foimd  that  a 
screen  (of  which  one  and  two  thicknesses  trans- 
mitte<l  .47  and  .21  respectively  of  the  full  light 
upon  a  surface)  gave  only  .18  and  .03  for  one  and 
two  thicknesiies  resfRX-tively,  when  measiu'ed  by 
the  brilliiuicy  of  tlie  central  image  of  a  small  pin- 
hole as  a  source  of  light. 

Coinpsrison  stars.  —  M.  Folic,  director  of  tlie 
observatory  of  BruxeUes,  Belgium,  announces  that 
be  also  is  ready  (see  Scieiu-e,  vi.  427)  to  determine 
the  apparent  places  of  comi>arison  stars  for  comets 
and  asteroids,  if  those  desiring  such  determina- 
tions will  communicate  the  approximate  stnr- 
places  to  him. 

Rhodope  rediscovered.  —  On  Oct.  3  Palisa  found 
and  (observed  (100)  RIkxIoix?,  the  search  for  which 
we  before  noted  (Science,  vi.  333)  as  the  occasion 
of  the  discovery  of  (2.')0). 

The  coast-surrey  system  of  long;itudes.  —  In 
Appen<lix  11  to  the  coa.st-i>urvey  rejxirt  for  18ft4, 
Assistant  Schott  ri-discuases  all  the  telegraphic 
longitude  work  thus  far  done  Ijy  the  survey,  includ- 
ing the  three  transatlantic  cable-determinations  of 
1866,  1870,  and  1872.  The  whole  work  now  in- 
cludes 158  individusd  determinations  of  H'/..  Of 
these,  53  belong  to  a  network  covering  33  st;itions 
extending  from  Paris  to  Omaha,  thus  furnishing 
21  rigorous  conditions  to  l>e  fultillcd  by  the  longi- 
tudes of  the  33  stations,  a  much  .stronger  system 
than  Uiat  discussed  in  the  report  for  ISSO.  The 
average  prolmble-error  of  single  determination  of  A>, 
including  every  thing  since  the  origin  in  1840.  comes 
out  0".038,  as  determined  a  priori  fnnu  the  ob- 
servations themselves,  or  only  0«.016  as  the  average 
sinc«  1878,  when  improved  methods  were  intro- 
duced. FYom  the  residual  corrections,  however, 
which  result  from  the  di8cus,sion,  as  necessary  to 
moke  the  53  values  of  A/  satisfy  the  21  rigorous 
conditions,  the  probjible-error  of  a  single  J/  comes 
out  O'.OIS,  indicating,  as  compared   witli   0'.088, 


that  there  are  stiU  some  outstanding  errors,! 
ably  of  observers'  ^lersonal-equation,  whicli 
priori  probable-errors  do  not  cover, 
only  one  resulting  correction  to  an  olw 
which  reaches  tl'.l,  while  in  the  lat««t  ad 
system  of  Eiirojiean  longitTidi-s.  which  inva 
meas<ires  witli  20  conditions,  although  tlie 
proliable-error  of  a  A/  comes  out  only  O".!) 
there  are  six  corrections  to  observeiJ  x-aluts  wii 
exceed  O'.l.  It  will  Ix'  seen  that  the  .\« 
work  compares  x-ery  favorably  with  the  ] 
while  it  includes  the  three  dillic-ult 
cable  links.  Mr.  Schott  has  accepted  I 
of  the  Meridian  conference,  and  in  Ids  I 
prints  longitudes  east  of  Greenwich  as 
west  as  — .  ne  has  also  gone  through  the  I 
process  of  computing  the  probable-error  of  y 
tion  of  adjusted  values  for  the  longitudes  ( 
bridge  and  Washington,  which  come  out- 
Cainbridge,  f.  z=  —  A^  44'"  30'.J»3  ±  VA 
Washmgton,  ?.  =  —  Ti"  H""  13*.0.38  ±  Cjj 
An  interesting  paragraph  at  the  end  sboi 
the  rather  remarkable  agreement  in  the  tbi 
tnmsatlantic  detenninationB  of  the  longitDdc 
the  Harvard  college  obBervat<iry,  as  gi^*n  in  ( 
report  for  1874,  was  more  an  agreement  of  I 
ment  timn  of  observation,  and  tlint  the  ( 
values  have  really  a  range  of  0M3.  This^ 
most  complete  discuseion  of  a  network  of  kn 
tude  determinations  yet  made,  and  it  well  8H|| 
the  liigli  reputation  which  the  scirntiflc  i<^| 
the  ccTst  survey  bears  at  home  and  abraii!^ 
nuicli  of  which  is  due  to'the  thorough  work 
Assistant  Schott  and  bis  efficient  computing  i 
vision.  • 

NOTES  AND  NEWS. 

What  is  in  some  points  a  remnrkahle 
is  prefixed  to  the  current  numlxT  of  iheZcH 
fur    philoKophie   und   jMlosophigche  kriti 
most  conservative  and  old-f.ishionol  of  ] 
The  management  of  the  zeitsrltrift  anno 
new  (Kilicy  in  view  of  the  t«>tidency  of 
thought  of  the  day,  which  is  "to  strive  fw*  J 
vival  of  the  idealistic  view  of  the  universe, 
comix'lle<l  thereto  not  less  by  pructioU 
scientific  cionsiderations."     Tlierefore 
cal   character   of  the    zeitsdirift   wB 
reason  for  it  having  been  reuiovo<l.     Inth 
place,  the  vast  aii.ount  of  criticism  will  | 
to  explanatory  sketches  and  8yui|iatbftic  Doti 
new  lx)oks  and  results,  so  that  no   iuvt 
may  have  injustice  done  it  at  tlie  hanil 
viewer  of  an  opiwsit^?  school.     More  atteuti 
be  paid  to  the  lustorical  asjKict  of  pIulogo|!i 
the  social  sciences,  .tnd  in  especial  will  i 
of  countries  other  than  Germany  reoeire  ita  ^ 
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on.  Tliis  liberal  proprinime  18  a  cheor- 
fpx,  nud  only  abows  that  even  tlie  ultra- 
rvTitism  of  this  old-established  journal  has 
1  yielii  to  the  spirit  of  nitxleni  progresw. 

Dr.  Currier  of  New  York  has  in>ented  an 
Stiis  by  which  the  large  class  of  deaf  laersons 
(inve  some  smiill  atnouat  of  latent  hearing 
earn  to  speak  with  greater  tinifurmity  and 
Mw.  The  difficulty  i^  that  the  person  af- 
I  hears  only  the  voice  of  the  teacher  or  the 
er  through  the  tube,  but  does  not  hear  liis 
ones.  To  accomplish  this,  n  tiilie  g'je.'i  first 
Uie  mcnith  to  the  ear  of  Llie  deaf  i»erson,  and 

E)  to  the  inuuth  or  car  of  the  speaker, 
lactite  cavern  lias  lx«en  discovered  in  a 
tiled  Kalksl*>rg.  near  Wolrasdorf.  The  work- 
were  ijuarrying  for  marble,  when  they  unex- 
ily  broke  into  thi!  cavern,  which  they  ex- 
1  for  alxiut  a  mile  and  a  half.  In  some 
I  there  were  deep  ponds,  and  an  inner  cavern 
round  that  c<juld  only  be  entered  by  means 
adder  ;  they  have  only  explored  the  cavern 
imperfectly  n.<(  yet. 

M.  Ducla\Lx,  a  disciple  of  M.  Paateur,  has 
etinlyiiig  the  effect  uf  sunlight  on  germs  of 
itic  life.  For  three  years  he  has  been  watch- 
ulxss  containing  cult\irc3  of  Tyrollu-ix  scaber. 
organism  grows  very  well  in  milk,  or  in 
f's  iiitiiRion,  by  destroying  albuminoid  mat- 
)  pathogenic  Itactcria  do.  Drofjsof  milkcon- 
Ig  the  organism  were  taken  at  the  moment  of 
formation,  and  enclosed  in  gln.ss  tubes  pluggetl 
cotton  vi-ool,  so  as  to  cxchule  external  genus. 
tnilk  liaving  been   evajiorated,  some  of   the 

containing  the  remaining  spores  were  ex- 
I  to  vjirioufl  degrees  of  sunlight  for  v.irious 
3s, — a  few  days,  a  month,  two  months,  a 
B  summer.  Others  were  phiced  in  a  stove  at 
ipemtnree<]ual  to  the  maximum  of  tropical  rc- 
,  in  the  dark  or  in  iliffused  light.     Eventually 

<|U:iutities  of  milk  were  intrfnluced  into  the 
,  »<>  tliid  the  Hixires  might  Ix-  jirovided  with 
lieiuis  of  giowth.  None  of  the  tiil>ea  sub- 
1  to  warmth,  but  sheltered  from  the  smi,  have 
•d  sterile,  —  a  fact  which  shows  that  the  sporea 
e  microlie  in  question,  even  after  Ix^ing  re- 
d  in  a  dry  state  and  subjected  to  tropical  heat 
hree  years,  do  not  lose  their  vitality  if  ahel- 
from  the  sun's  light.  Fifteen  days'  exixauro 
*?  light  produces  no  oliservnble  effect,  but 
a  luoiith's  ex[io6ure  germination  liecomes  ol>- 
ily  slower,  while  50  per  cent  of  the  tiiljes  ex- 
l  for  two  months  have  proved  sterile.  Spores 
loted  to  sunlight  proved  much  more  feeble  in 
g's  infusion  than  In  milk  ;  that  is,  a  much 
r  proportion  of  the  tubes  remained  sterile 


after  a  given  exposure,  if  development  in  the  for- 
mer beverage  was  attempte<l,  than  if  the  latter  was 
the  medium  of  culture.  Hence  we  must  infer  that 
not  oidy  is  sunlight  a  [xjwerful  hygienic  agent,  but 
that  mucli  deiiends  ujjon  the  cliaracter  of  the 
liquid  to  which  a  dise.-ise  germ  obtains ac<-e8S.  M. 
.iVrloing  has  trietl  similar  experiments  with  the  for- 
midable Bacillus  autliracis,  the  organism  asso- 
ciated will)  that  malady  bo  destructive  to  sheei), 
which,  when  transmitted  to  man,  is  known  as  the 
terrible  wool-sorter's  disease.  He  tinds  not  only 
that  sunlight  has  .in  attenuating  ioiluenre,  so  that 
by  its  aid  the  germs  can  lie  converted  into  a  vaccine, 
but  that  the  influence  can  be  transmitted  and  in- 
tensified tlu'ough  several  generations.  A  spore 
bom  of  a  '  solariaMi '  Ixicillus  is  more  susceptible 
to  the  reforming  influence  than  its  parent  was. 

—  Tlie  Henry  Shaw  school  of  botany,  in  Wash- 
ington university.  St.  Louis,  was  openetl  on  the  6th 
of  November  by  an  inaugural  address  given  by  the 
professor,  Dr.  Trelease,  wliich  has  been  printed. 
While  the  school  bears  the  name  of  its  founder, 
and  will  in  due  time  take  its  fidl  development  in 
connection  with  the  Missouri  lx)tanic  garden  at 
Tower  Grove,  the  tirst  professorship,  as  we  are 
delighted  to  learn,  commemorates  in  its  title  the 
bite  Dr.  Engelmann.  By  this  address  the  earnest 
and  judicious  young  professor  begins  to  Ojien  the 
ej-es  of  the  St.  Louis  jieople  to  the  breadth,  the 
interest,  and  both  the  educational  and  practical 
importance,  of  tlie  subjec-t  which  he  is  to  teiich. 

—  Felix  Plateau  has  recently  published  {Bull. 
80C.  zool.  tVance)  a  series  of  interesting  expwri- 
ments  on  the  palpi  of  insects,  the  results  of  which 
are  quite  opposed  to  the  current  idea  that  these 
oral  ajuwndages  are  essential  both  to  the  recogni- 
tion and  the  seizure  of  food.  He  found  that 
beetles,  cockroaches,  etc.,  may  be  deprived  of 
either  the  labial  or  maxilbiry  ]3alpi,  or  both,  and 
still  retain  the  jiower  of  identifying  and  masticat- 
ing their  foo<l.  It  is  very  curious  that  the  function 
of  such  well-develoj)ed  organs  should  so  entirely 
elude  us. 

—  Tlie  C'ongress  of  Cfenunn  authrojiologists  will 
meet  at  Stettin  next  summer.  Prof.  Hugo 
Lcmcke,  president  of  the  City  college,  as  cluiir- 
mim  of  the  loc&l  Ix^ird  of  matwigers,  tenders  an 
inviljition  to  lie  present  to  all  Americtui  students 
of  anthropology  desirous  of  attending  the  congress 
at  Stettin,  where  they  will  meet  Virchow,  .Scldie- 
mann,  .Schaffhausen,  and  others,  and  where  their 
prest^nce  will  lie  esjiecially  appreciated  by  the 
conlial  hospitidity  of  tJie  Stettiners.  Mr.  E. 
Lemcke.  of  B.  Westenmtmj  &  Co.,  New  York, 
will  undertake  to  forward  applications. 
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—  Prof.  W.  D.  HolmeA,  of  the  photographic 
laboratory.  Lehigh  unirersitr,  offers  a  prize  of 
fifty  dollars  for  the  best  instantaneous  shutter  for 
out-door  work  presented .  before  Feb.  1,  1886. 
Further  information  can  be  obtained  of  C.  W. 
Canfield,  1331  Broadway,  New  York. 

—  The  secretary  of  the  treasury  has  appointed 
Mr.  Artemas  Martin  of  Erie,  Penn.,  librarian  of  the 
coast  and  geodetic  survey,  ha\-ing  first  consoli- 
dated the  archives  with  the  library.  This  will  be 
gratifying  news  to  the  many  readers  of  Science 
who  have  long  held  Artemas  Martin  in  high 
esteem  as  a  mathematician  and  a  man. 

—  The  December  number  of  the  Botanical 
gazette  is  to  be  a  laboratory  number,  but  will  con- 
tain, in  addition,  a  full  description  of  the  memorial 
vase  presented  to  Dr.  Gray,  with  illustrations  of 
both  sides. 

—  The  fourth  series  of  the '  Johns  Hopkins  uni- 
versity studies  in  historical  and  political  science  ' 
(beginning  in  January,  1888)  will  be  chiefly  devoteil 
to  American  city  government,  state  constitutional 
history,  and  agrarian  topics.  Among  the  monthly 
monographs  will  be  the  following :  Dutch  village 
communities  on  the  Hudson  River,  by  Irving 
Elting ;  Rhode  Island  town  governments,  by 
William  E.  Foster  ;  The  Narragrmsett  pUinters, 
by  Edward  Channing;  Pennsylvania  1x>roughs, 
by  William  P.  Holcomb :  IntrcKluction  to  stjite 
constitutional  hLstory,  by  J.  F.  Jameson ;  City 
government  of  Baltimore,  by  John  C.  Rose ;  City 
government  of  Philadelphia,  by  E<lwin  P.  Allin- 
son ;  City  government  of  Chicago,  by  F.  H. 
Hrxlder ;  City  government  of  St.  LouLi,  by  Mar- 
shall Snow :  City  government  of  San  Francisco, 
by  Bernard  Moses ;  City  government  of  Xew  Y<jrk. 

—  A  unique  institution  is  the  AnthroixJogical 
school  of  Paris.  A  ffxA  idea  of  its  comprehensive- 
ness is  gained  from  its  programme  for  the  coming 
year.  Tliere  are  no  Ic8.s  than  six  courses  of  lectures. 
M.  Mathios  Duval  lectures  on  zwilogical  aithro- 
I>ology,  including  coniitarative  eml)ry()l()gy  and 
kindred  toi)ic».  General  anthroiK)log  -  is  in  the 
able  liands  of  Dr.  Paul  Topinard,  wlicee  lectures 
will  centre  alx)ut  the  discussion  of  races  and  types. 
M.  Manou\Tier  lectures  on  ethnologj-,  giving  siMi-ial 
attention  to  normal  and  abnormal  cranlology.  Me<l- 
ical  ge<.)graj)hy,  by  which  is  understfKxl  the  ac-tion 
of  the  environment,  is  the  subject  of  a  course  by 
M.  Bordier.  The  remaining  courses  are  on  Pre- 
historic anthropology,  by  M.  (Jabriel  de  Mortillet ; 
and  on  the  History  of  civilizations,  by  M.  Ix'tour- 
neau.  Tlie  lectures  are  held  weekly,  and,  in 
addition,  conferences  are  held  from  time  to  time. 
The  course  of  lectures  was  begun  on  Nov.  9. 


—  Dr.  Topinard  has  publislied  a  revised  snia 
of  anthropometric  instractions  for  traTellers.  The 
traveller,  he  says,  need  not  trouble  himself  vith 
questions  of  race,  but  should  merely  observe  vni- 
etiee  of  type.  For  this  purpose  he  should  take 
measures  of  as  large  a  number  of  individuals  aa 
practicable,  ten  different  measurements  of  one 
hundred  individuals  being  more  valuable  than 
fifty  of  twenty-five  persons.  The  measuremeote 
must  be  so  simple  as  to  reduce  the  personal  eqnt- 
tion  as  low  as  possible.  They  should  also  be  aa 
arranged  as  not  to  keep  the  subject  in  one  attitude 
any  longer  than  necessary.  Men  should  be  selected 
for  measurement  rather  than  women.  AU  the 
instruments  required  may  be  collected  into  a  small 
anthropometric  box,  the  slide  being  the  most 
useful.  Dr.  Topinard  furnishes  a  form  for  recofd- 
ing  results  and  remarks. 

—  M.  Mercadier  recently  described  before  the 
Paris  academy  of  sciences  experiments  UDde^ 
taken  in  order  to  show  that  the  elasticity  of  the 
metal  diaphragms  at  the  extremity  of  telephonic 
wires  counts  for  nothing  in  the  transmission  cf 
sonorous  vibrations,  or  rather  that  it  merely  gives 
to  the  voice  the  nasal  tone  associated  with  tele- 
phonic conversation.  M.  Mercadier  suooeasivelT 
substituted  for  such  diaphragms  plates  of  greater 
and  greater  thickness,  pieces  of  cardboard,  and 
finally  iron-filings.  The  intensity  of  the  vibrations 
was  diminished,  but  the  tone  of  the  voice  became 
normal,  and  the  most  delicate  inflections  weie 
transmitted  with  perfect  exactitude. 

BOSTON  LETTER. 
Visitors  to  Boston  many  years  ago  were  struck 
by  the  then  novel  sight  of  large  labels  attached  to 
tlie  stately  trees  on  the  Common,  designating thar 
scientific  and  common  names  and  the  country  of 
their  origin.     This  simple  device  for  the  instruc- 
tion of  the  public  was  almost  entirely  the  work  of 
a  single  public-spirited  man,   the  late  Dr.  A.  A. 
Gould,  the  naturalist,  whom  more  than  one  gener- 
ation of  Bostonians  held  in  the  highest  esteem. 
Snatching  the  early  hours  from  a  laborious  i»ac- 
tice,  he  could  be  seen  by  early  risers  tacking  his 
tins  upon  one  tree  after  another  for  a  whole  sea- 
son.   After  his  death,  I  think  it  was,  when  these 
had  grown  dilapidated,  some  city  forester,  wha 
like  many  others  since  appointed,   had  no  other 
than  ]X)litical  claim  to  the  place,  instead  of  rest«^ 
ing,  removed  them.     All  efforts  since  made  to  re- 
new the  work  have  failed  until  now^,  when,  thanks 
to  the  energy  of  a  few  interested  persons,  and  tiie 
personal  attention  of  Mr.  John  Robinson  of  Sales 
the  Common  has  again  become  a  good  botani' 
object-lesson. 
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The  teiTore  of  tlie  ravages  of  white   ante   in 
opical    countries  came   vi^idlr  to  minil   a    few 
feoTB    ago,  when   Dr.  lliigcn  of   Cambridge  an- 
nounced material  (Inmate  to  old  documents  in  our 
'  House  to  k)e  the  work  of  a  native  white  ant. 
destruction  fiaving  already  been  reported 
the    archives    of  Springfield,   111.,  the  matter 
sciteiJ  no  little  concern.     There  was  no  question 
'  the  damage  done,  though  the  state  officials  were 
newhat  relieved  at  finding  it  mainly  concerned 
ttcient  tflJt  iMifiers  of  no  other  than  historic  inter- 
Bt,  and  was  confined  only  to  a  single  apartment. 
'  mention  it  now  only  to  state  that  it  is  to  this 
Dtn  that  the  paf)ers  of  the  Br»ardof  lieiilth,  Imia- 
f,  and  charity  have  just  been  consigned,  and  that 
lie  rwent  discovery  of  two  large  timbers  used  in 
be  construction  of  an  old  house  on  Beacon  Hill, 
ot  far  from  the  State  House,  so  riddled  by  theee 
as  to  render  them   imfit  for  further  use, 
0W8  tliat   the  \terX  was  not  magnified  by   the 
ned  entomologist. 

I  of  the  most  successful  efforts  made  here  in 
at  years  for  public  instruction  in  science  has 
I  carried  on  under  the  auspices  of  the  Natural 
tiry  society,  and  latterly  through  the  assistance 
'  a  fKirtion  of  the  Lowell  fimil,  which  has  so  long 
ipporte<i  the  Lowell  institute  courses  of  lectures, 
owes  its  origin  mainly  to  the  deep  interest  and 
uncial   aid   of    Mr.   John    Cummings,   a   vict>- 
sident  of  the  Natural  liistory  society,  and  its 
Ij- growth  to  the  fiersonal  attention  of  Professor 
[yatt,  the  ctu^itor  of  the  society.     Tlie  Teachers' 
pJiool  of  science,  as  it  is  called,  inaugurated  and 
lintained    under   these  atispices,    has    now   an 
Burwl   existence,   is   thoroughly  apjireciated   by 
le  public-school  teachers  of  the  vicinity,  imd  has 
sived    the   warmest   praise    from    the   highest 
phool  authorities.    It  lias  just  commenced  its  four- 
nth  year  with  a  course  of  fen  lectures,  or,  more 
aperly   speaking,  object-lessons,  on  worms,  in- 
ctB,  and  vertebrates,  by  Professor  Hyatt,  which 
to  be  followed  by  a  mineralogical  course  given 
Professor  Crosby.     This  year  Professor  Hyatt 
ha<l   prepared   for   liis  course,   among  other 
logs,  two  or  three  hundred   diasect<"d   kittens, 
be  internal  orgims  lieing  i)reserved  in  plac-e  and 
form  by  a  sjiecies  of  timning.  which  renders 
bem  as  plastic  :i«  a  kid  glove,  and  iH-rmits  their 
anil   cleanly   handling.     In  this   way,  parts 
rhich  Ix'fore  could  only  be  expliiined  by  diagrams, 
now  he  exaniine»l  by  ejich  member  of  a  chiss, 
^  their  relations  to  all  the  surrounding  parts 
and   stuiUe<l   (x-ntonally   (each   one    is  even 
llowoil  to  retain  a  set  of  the  objects  UHe<l),  —  an 
Ivance  which  will  be  thoroughly  appreciate"!  by 
ery  promoter  of  object  teaching.     Admission  to 
lesBons  10  free  to  teachers  holding  tickets, 


which  are  distributed  on  application  to  the  public- 
sc'hool  authorities ;  and  the  courses  ai'e  so  pipular 
tliat  the  stx-iety's  hall  has  long  been  outgrown,  and 
the  large  Huntington  Imll  of  the  neighboring 
Institute  of  technology  has  been  brotight  into 
retiuisition. 

Last  week,  Wednesday,  the  veteran  botanist. 
Dr.  Asa  Gray,  celebrated  his  8<iventy-fifth  birth- 
day. It  was  made  memorable  by  the  presentation 
to  the  learned  and  genial  professor  —  still  as  active 
a  worker  as  at  forty  —  of  an  exquisite  silver  vase 
of  charming  proportions, '  •  in  token  of  tliu  universal 
esteem  of  American  botanists ; "  the  vase  itself 
being  c«mjilet<'ly  covere<i,  alwve  its  fluted  base, 
with  a  floral  design,  in  which,  in  Tvj>uusi»i  work, 
are  exquisitely  delineated  choice  flowers  of  the 
Aniericn  fliira  named  for  Dr.  Gray,  or  in  otlier 
ways  sjiecially  significant  of  his  work,  with  others 
which  liave  been  his  favorites.  Tlie  iilea  was 
originated  and  carried  out  by  the  edit^ors  of  the 
Botanical  gazette,  and  was  a  comjilete  surjirise  to 
Dr.  Gray,  who  was  profoundly  moved  by  this 
pleasing  proof  of  the  general  affectionate  regiuxl 
in  which  he  is  held  by  his  collaborators.  Tlie 
presentation  was  entirely  informal,  and  was  made 
by  Professor  Barnes,  one  of  the  editors  of  the 
Gazette,  temporarily  residing  in  Cambridge,  who 
placeil  it  in  Dr.  Gray's  hands,  with  the  jiersonal 
cards  of  tlie  180  botanists  who  contributed  to  the 
rase,  many  of  them  accompanied  b}-  a  few  woi^ 
of  congratulation,  placed  on  a  silver  salver  having 
the  inscription  :  "  Bearing  the  greetings  of  one 
hundred  and  eighty  botanists  of  North  America, 
to  Asa  Gray,  on  his  s»'venty-fifth  birtliday." 
AnKing  the  many  nth(;r  remeuibrances  he  re- 
ceivetl  was  the  following  pleasing  quatrain  sent 
by  Jlr.  Joznes  Russell  Lowell :  — 

"  Just  Fate,  prolong  his  life,  well  spent. 
Whose  indefatiguble  hours 
Have  been  as  gayly  ionocent, 
And  fragrant  as  his  Bowers  I  " 

The  week  has  also  witue(ise<l  another  event  of 
personal  and  scientific  interest.  Tlie  dinner  given 
to  the  designer  of  the  Puritan  by  the  scientific 
club  of  the  city,  to  which  reference  was  made  in  a 
former  letter,  came  o(f  last  Friday,  Mr.  BurgeaB 
having  consented  to  iximply  with  the  wishes  of 
his  friends.  Although  the  club  is  a  small  one, 
numliering  only  alxmt  sixty  memliers,  who  meet 
once  a  month  for  a  dinner,  genenUly  to  the  auniber 
of  from  twelve  to  twenty,  no  leas  tlian  forty  gentle- 
men, including  a  few  guests,  sat  down  t<i  the  t«ihle, 
after  wliich  Mr.  Burgees  entered  into  a  few  inter- 
esting details  concerning  tlie  construction  of  the 
Puritan.  Y. 

Boaton,  Mot.  a. 
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i.KrrKus  Tit  TiiK  Khmrn. 

•«•  )  \>rr,-atii-iii(rn(a  arr  rr-iurilril  In  hr  lu  hriff  u  nntnUtUi.     Tft* 
)•■■  <<ri'  >  mi mr  <a  <n  nil  oiara  i njiilrril  na  imKrfnfutHid  faith. 

The  English  iparrow. 

Tnw  liinl  nooniii  to  l>i«  mi  triiil  fur  iti  life  before  the 
Aiiiorii-nn  |>m>|i|i*.  Tlio  clinrvoH  iiKKiniit  it  are  mi  in  - 
«<<<lliiitclv  Mill)  liHMcly  Ntnloil,  tliat  a  catitinuii  jui)Ke 
would  Im>  nliliKKti  ti>  nil<>  nut  H  vtTV  Inritt'  jmrt  of  thorn. 
ri»>  \a\A  is  fliiii-H«Ml  witli  iimiiy  iiiiiuldiiiiMiiiorR  —  HUch 
a»  t >  rHiiiii/iM);  ov«<r  <nir  imUvi>'l>inlH,  ami  il  riving  them 
fiA'iii  I'ur  himii«  kimiiikIh.  tnirilt'nH,  ot<".,  to  mir  irrnat 
K<i»  .iiul  ilmimKO  ;  to  lonviii);  tli«i  inm'otH  which  they 
»on>  iwivrtisl  |i>  >l«>stn<y  lori;«>ly  unmolmtril  ;  to 
t\>l<l>iuK  our  ^rain-lloUlii  nnti  Htorai;(>  hiiunpH  ;  to  be- 
f.-i'.in.:  our  rxMfs,  rniii 'KUtti>rM,  |ii|M>ii,  ami  wall*  of 
I'U'.Misic,  to  tlu'  «'iitiro  tUvtniolioii  »f  our  rainwater 
«ui>V'i«'s.  oto.  \Vor\l»  of  |iraiM>  «n>  ft>w  ami  far  lie- 
t».vu  Vho  faot  ii,  it  h«»  not  a  Iwil  iiauiv.  and  with 
::•,«•  usiial  result.  —  ovory  ono  i»  rt<atiy  tooant  a  (ton*  at 
:;.  wbethor  lie  ku  >»»  any  thiuit  a^ain«t  or  for  it. 

\V  h#th*r  thi>  ol>j.vt  of  it»  iui|<»rlation  —  t h»»  tlontruo- 
::••:•.  .'i  womx  an.l  iniws'ts  in  the  oity  (virkii  —  wa»  a 
>u.>i.>w«  or  sas'.are.  I  know  not.  My  iniprviwion  from 
:>  f  c-awral  nrfs-tt.* «».  that  it  is  larjEolr.  if  not  outir«>Iy, 
a  ■'*:  irif. 

'.".•V  •n-arn.'w  »  an  aotiv*.  hanly.  anJ  |>«r<ov<>rini; 
>i-~.{  ■:  >»»  a"r»«J>  ('«MiMn<si<.<a  of  the  X^w  F.nf  lanil. 
:>■.*  -.•.v.xlV.  as<.t  the  «««cem  *tatv«  tv^  the  K><><kv 
V.'vi":a;v'».  ar^:  •.vrliai>»  of  the  «<<uthern.  Knnn  l^TO 
-..-  "S^;  '.  ^a*  ;lt*iv.  '.a  jxw-bwsiou  of  the  towns  of  the 
Vsai-cr-.  'rt^vr  va'Vy.  ;wci  Kan«a*  Oity,  north  to 
.'"•a^ji  i'^VAjv  ::-e  \'«er  va'.;ey  to  S:.  l.k<uis  was 
.y.-.;  .•.>^'  Nf'  >•  :s*.  a*  :>*.  L."5;;*  Wki  Swn  crvvivHuly 
vvj...«o  '•V'-ci^r  :2<f>  ia.:  vr>.>|;nM(i««l  then  nv<rth 
■.~  i:   ,"t.vjl>«    ■  /  •  -J-t  ia>.-w. 

\.  "vi  ■.;  >.  7ir-.  •::  S.-.- 1  -  »;  4'#',  «ay»,"Ia 
■  ••,   V  c  •-'■,•—!  A---,  %  .-^.r™  sra:o.  Sf\  .to  ;Ke  U-«>t*- 
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muit  now  be  mach  more  niunerooa,  and  their  habitf 
mure  fully  developed,  many  witDesoes  whn  can  t«Il 
U(  what  they  know  rather  than  what  they  do  dm 
know  I  The  public  would  then  be  prepared  to  sit  in 
judgment  on  the  accused.  Will  not  such  witnmes 
give  your  readers  this  evidence  through  the  columiiji 
of  Sctenef  t 

But  n<iw  suppnee  this  evidence  advene  to  the  bin). 
and  judgment  of  extermination  follows.  How  is  this 
sentence  to  be  carried  into  execution  f  Shall  it  be  by 
ah<K>ting  I  A  survey  of  the  field  and  a  little  consider' 
ation  make  this  appeal  a  large  undertakinf; :  not 
unlike  the  extermination  of  the  swarms  of  lornstj 
which  invade  us  —  or  even  the  flies  and  mosquitoes— 
by  ahootini;.  The  idea  is  absurd.  How  will  poison 
0(M>rate  in  the  case  '.  But  a  few  moiuents'  consider- 
ation will  show  the  vast  dimensions  of  this  undertak- 
ing :  first,  the  invention  and  preparation  of  i 
poison  in  snch  form  as  to  indn.^  the  bird  to  prefer 
and  take  it  in  place  of  its  own  natural  and  accB<- 
tt^med  f(K>d.  if  this  can  be  done  :  then  the  millions  >^f 
mile*  of  area  over  which  this  preparation  must  le 
distributed  to  insure  success,  for  by  this  tune  the  hiri 
must  be  assumed  to  be  spread  over  the  entire  country. 
east  and  west,  south  and  north,  embracing  Canada  as 
well  as  the  entire  Pacific  coast,  involvins  the  ai.-ti<.>s 
of  different  p.>vemmeats. 

A^niin.  supixwe  this  feat  accomplished  What  vi3 
be  the  etfev:  of  such  a  mass  of  p^-ison  on  the  entire 
life  of  the  country,  human  as  well  as  animal !  ±i.i 
may  we  nv>t  s:o^^  here,  an  J  leave  pci»on  as  amoiu  the 
atwurd  ideas  ' 

The  ivnieaised  siarrrw  seems  to  N?  entire  master 
of  the  p>'«::i.>n  :  arri  can  we  not  imagine  it.  is  :u 
slan.;  v-^ase  of  the  Jay.  a»kici;  as.  '  Well.  w=a:  ir: 
yoo\r^-i3i-  5.'  i  •  a.x.-3?  «  ' "  A.  L  Chtu.  ILD 

Ka-jasC::;   S.»  :" 

Ste^siak's  '  Rsssia  ssder  the  cxan.' 
\z,    Scur^j^.    N  •.    l-V*.    y.'a    review*!    5>*rs:ai* 
'  K°-»'a    -ii-.ter    Tie     .rcirv'      I    *:c;.»r    isas    li? 
a.t:i.-.-*  T-e*!  sare   »  r-.x    kr«:w^  t-     y-c      Z;   * 
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na:3  :>*:  r.*  i-e.:.i»  i-s  ««s  3t  ."■'•-■••fr^wT-  f: 
vr»Tif3;«'i  :>-c:  .-•ccs.rrxf  new  :r-.^>».  A  i?  f 
.■vrra  ■:  "  a  »-■-•  .~.e  isa-.-*  .^  .-nnrtns.rc  -.:  *zi: 
>w  .•••£  !.;•;  *:T-.v*:.es  iz-i  iw*  a."^  ^"'-^•T  ^*  ■"=•-  " 
?•  :jj:  i.i'.i--e  -a  -.i<i  ;»:  7112.  ".'r..-ni,-  -i 
—.«■■.-•  -I  !-•«-»  ,;i  #.-1-  -fcw  y..-w.  Sn<i:r~.  -si  1 
a  1 JT  :.  :b  :»■>  •■<•-  ^  ^r^aLZ'i.  ti  s»-tsi— ,.ca.  ic 
•■Si.  as  «.-j>»'?!— TpC  ;.  rjw  lar^i  -fa-  oisaie-n.:.- 
la-now-  c  •.!•?  J;:;-!"-  i»:  Txusrli*  ■••'f~>^  ^  rj.ra.:-- 
r.   •     -«■      :<.-*  n  a<   .'*  t.  i~i  of-i   .a  s  sr  "v^  r-  i:- 

:Ha.    »   &:•••:  «»  •!••    ?>jo  r- ic  -wiifi  ^-tz-  -.t — 

«o»,.-*  :««.■«.;>«•      ii   »L».»-u:i-     f    tj    t-^t^     r  ■=;:.• 

•  ^     >  V  .     ■.:  ;  .■  •.    •■•   :a.—  ic-r-r    rc;:-'--^  ::  iir.:; 
h  -     •  •         •  >       •     J.       i.;        .     ^e       UT    ~s-t.'    •—  - 


\    .  -  %-  -..■>%  ■■•'■;*•..:      :•;     -.».:   > 

.  ■■.  •       ■>'V      >.     V*.'**?.  ,'  .  "-.X  -    "x--    "«.*• 

-•,\     :'.>.    «  *■    •   v'»i'.    ^*».>*    l>.  •     ^^      -^^^.-x*.    - 


■ :  -i      '  :av 


raiDAY,  NOVEMBER  27,  1885. 


XEED  FOR  A  CAREFUL  STUDY  OF  THE 
HISTORY  OF  CHINA. 

Whbs  it  is  remembered  that  the  Chinese  writ- 
have  hardly  aiiy  conception  of  history  in  our 
roae  of  the  term,  that  their  motit  renowned  liisto 
riaiis  give  iis  little  more  than  annals  or  chronicles. 
the  deiul  and  lleiiliJess  bones  of  history,  we  cannot 
itnplain  that  Fries's  history  of  China,  wliich  is  a 
idensed  translation  of  Cliinese  writers,  is  not  a 
and  HofN'inK  narrative.     It  is  simply  a  bald 
iltline  of  tlie  succession  of  Bovereigns  and  dynas- 
iea,  of  the  tricks  imd  vices  by  which  the  throne 
iwaa  often  won,  of  the  military  achievements  of 
Ithn   rulers,   and   of    the   divisions   luid    reunions 
I  which  the  territory  of  tlie  empire  has  unilergone. 
I  Of  the  cciiiditiou  of  the  people  through  tlie  long 
1  period  of  their  national  existence,  of  their  progress 
I  in  arts  and  learninj;,   of  the  pliilosophy  of  their 
institutions,   of   the  solution   of  the   problem   of 
tlieir  survival   of   all   the   destructive    influences 
I  whicli  have  wTecked  every  other  nation,  we  hear 
nothing  in  this  book,  because  the  Cliinese  clironi- 
cler  has  said  nothing  of  all  these  to  the   trans- 
Iat6r  and  compiler. 

U  is  greatly  to  be  desired  that  some  competent 
gchiilar  should  make  a  careful  study  of  Chinese 
pr.ilitical  history  and  institutions,  in  the  spirit  in 
which  Sir  Henry  Maine  lias  studied  the  institu- 
tioDs  and  laws  of  ancient  and  minliaeval  Europe 
tnd  of  India.  There  is  reason  to  hojie  that  not  a 
little  light  could  lie  thrown  by  such  study  on 
certain  European  institutions  and  traditions.  Why 
should  not  the  careful  investigation  of  Chinese 
feuilalirnn,  which  had  run  its  course,  and  perished 
c^nlliriee  before  feudalism  sprang  up  in  Euro|>e, 
yield  retiults  most  interesting  to  the  student  of 
European  feudalism  ?  Why  should  not  the  care- 
ful sillily  of  the  village  orgjinization  in  Cliina, 
which  probably  has  scarcely  changed  for  three 
thousand  years,  add  to  the  light  which  Mr.  Maine's 
•tudy  of  the  village  communities  in  India  has 
thrown  upon  the  primitive  life  of  Eurojie  ?  Who 
that  has  observed  the  common  resjxmsibility  of 
the  dwellers  in  a  Chinese  street,  for  the  preser%'a- 
tion  of  order  in  tliat  street,  has  not  been  reminded 
ot  the  old  Saxon  frank-pledge  ?  Is  the  resemblance 

jU/rif*  der  ge^chickte  China'ii  9eit  Mintr  rntstfhung. 
X»eli  cbiDrslaobeD  qurllro  Qborsetct  und  bearbeltot  van 
tUgmaad  Bitter  too  rriea.    Wieo,  Frick,  ISM. 


accidental,  or  is  there  an  historical  basis  for  it? 
The  day  cannot  l)e  far  distant  when  western 
scholars  wiU  lie  giving  to  such  subjects  the  atten- 
tion the}'  deserve.  A  profound  knowleilge  of  tlie 
Chinese  language,  exliaustless  jKitience  in  ransack- 
ing the  voluminous  literature  of  China,  and  a 
thorough  investigation  of  existing  usages  and  laws 
in  towns  and  ^nllages  of  China,  will  be  necessary 
for  the  successfid  prosecution  of  such  work.  But 
the  facilities  for  mastering  the  language  are  now 
so  great,  and  the  opportunities  for  cximuig  into 
close  contact  with  Chinese  life  and  thought  are  so 
rapidly  increasing,  that  the  younger  scholars  need 
not  despair  of  accomphshing  what  has  hitherto  been 
impossible,  but  what  may  prove  a  most  valuable 
contribution  to  the  history  of  institutions. 

Jambs  B.  Akoell. 


PROD  UCTIVENESS. 

There  are  many  problems  of  a  biological  nature 
which,  when  applied  to  man  in  particular,  assume 
an  economic  aspect  The  statistics  of  the  birth 
and  death  rates,  of  the  growth  of  jiopulations, 
of  the  nuiuber  of  children  jier  marriage,  and  so 
on.  bf'long  to  the  biologist  as  well  as  to  the  politi- 
cal economist.  Tlie  interest  of  the  former  is  a 
little  broatler,  because  similar  statistics  for  other 
animal  sjiecies  would  have  considerable  value  for 
liini.  while  the  economist  would  hardly  C4ire  to 
s|>eDd  lime  on  this  side  of  the  question.  Owing  to 
this  close  relation  of  these  biological  and  economic 
(|ue8tionB.  it  sometimes  luippens  that  the  latter  tries 
to  imswer  the  question  about  wliich  the  biologist 
is  the  judge,  or  mee  versa.  Tlie  last  French  census 
has  given  the  economists  a  chance  to  reproach 
France  with  the  charge  of  sterility,  iin])lying  as  it 
does  that  the  sterility  is  the  result  of  voluntary 
determination.  M.  Gaetau  Delaunny  '  denies  the 
justness  of  this  reproach,  and  holds  that  the 
decrease  in  productiveness  observe<l  in  the 
French  jieople  is  a  biological  fact  which  must  be 
explained  by  an  examination  of  the  natural  con- 
ditions which  control  the  production  of  otlsjiring. 

The  lower  s|iecie8  of  plants  and  animals  are 
more  fertile  than  tlie  higher.  The  female  of  tlie 
white  ant  lays  60  eggs  per  minute :  a  queen  bee 
deposits  5,000  to  6,000  eggs  annually.  In  verte- 
brates, fecundity  diminishes  as  we  rise  from  fishes 
to  reptiles,  from  reptiles  to  birds,  from  binis  to 

>  Rrvue  tcirntifitiM*.  Oot.  S,  10, 1S9S.  Thn  editor  of  the 
Hewie  JKi^ntifique  records  tn  a  rootoote  the  deiiLb  of  M. 
Delftuomy  Jast  as  tbese  papers  went  to  press. 
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ouuuBVftk.  In  a  gieneral  war  there  is  an  inverae 
tvLitkw  Ivtwxeen  tho  nuralwr  of  uSspring  and  the 
siw  v^  th»'  anin;aL  vThis  may  indicate  why  many 
v</  the  iuiUuuK>(hs  auv  extinct.)  While  the  low«r 
-j^xK-tw  i»  nfew  {wviductiv«.  the  life  of  the  indi- 
T>huLl  b  much  $hc>rter.  This  inverse  ratio 
Ni«wv«B  the  {«vxhKtivvn«i9s  of  the  species  and 
the  Iior.^vitT  v</  the  individual  is  a  very  ft<rtanate 
arruxj^fcueat :  fw.  accvmiing  b>  the  estimatiuii  of 
M.  v^sUKfvvs.  rwv}  siKveeeivv  geneiatioas  of  the 
o(f»vja«:  t.4  a  $iB$ie  piant-feow  wooM  cover  eight 
ACTVii^  aad  the  &sh  would  fill  the  sea  m  a  man's 
I::fvci:ue.  -V^ram  :  in  the  lower  otyaniwnw  the  mor- 
cClty  V  $TWU  :  very  many  die  befcc«  reaching 
xjiKray, 

l=if  r».x  rkc««  are  more  i<rv>tific  than  safaerkir 
r»c«s.  Tbe  £a<!$t  variKws  of  froiis  hear  kskit. 
IVV^faa>.-wc$  cwstify  that  the  mctn  innrlii^rent 
TsTKOes  ^vv  »e  fewest  yviu^  oaes.  In  man 
aw  l-wtfc  r»c«»  are  bk«<  Fcv«iactiv«.  XmiTny  the 
KA;:£fs  rw,3»  ire  :sud  to  V  a»  cvoisioa  as  «in^ 
HrSK.  isi  &<.;<■«»  fnM.:3tfe:Iy  >.w-sr.  The  biack 
race  »  xvw  f<rcjf  :&i£  tsat  wii^f.  Otsf  auMf.Tity 
jT.TWf  i  H'  Ajsrxe  f  .x  <sfc.-i  wt^ae  wv^az.  aad 
i<i  f.'c  ^w  A-i.-cs«i.  TV  Ciiaesw  vxvrzzy  Vss 
Wiia  :-**  cf  t3*t  i»=fjii.>  v-<  tie  jT*.-**,  lai  y« 

rsLif.    A2^.'■aj:  Siircwas  s>Ol-g&  Sasssk  t::tl  >^ai= 

»«  rj«'  TIV1S  ?p.'»3a.-civ.  >w^eKc-!ii3i  izsi  Fraace 

■aif  tfiort-  .-c  3&iefrr£y  i«  jdiriMC.  ros  iba:  tsie 
liscirv  <*ft.-5  .t"  X  ract  -i'^''-Tt.~>:a  jCi-ws  Sj«if  a 
5SJS  fmtirr-Tsa.'tt  :i  Jsrsficy  S.x  »  x  *  sairs  :i 
OKTaami.'v.  7.x  a«  5w£»  lasa-it  «a>.-w:$  x  -g— •"'*-- 
TtrmvuteOLit.     .Vnat    wiat;  >c«s.  lai  Ia>  jdcw 
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of  marriages  to  the  popalataon  has  no*  been  de- 
creasing in  France,  and  is  now  as  high  aa  else- 
where. 

The  yoong  are  more  fertile  than  the  old.  Yoos; 
vines  give  a  large  harvest,  bat  the  grapes  are  poor. 
Boffon  states  that  at  1$  womoi  are  nwre  pcctlx- 
tive  than  at  30:  according  to  an  Kngjiwh  antiknT. 
fertility  increases  ap  to  S  or  30  years.  aj»i  tita 
diminishes.  To-day  the  Fkendi  wioinan  b  51t 
years  old.  the  man  39  yean  T  montfasw  at  the  Bme 
of  marriage.  In  the  eighteenth  centory  tacy 
werv  19  and  %  years  iespectiv«ty.  The  resoi^  i> 
that  to-day  the  f eftiHiy  is  less :  box  the  tjoality  fi 
the  off9{sing  is  beno'. 

Within  certain  limits  a  w^eaJc  temperaaieex 
&vvrs  fertility.  IXxDesticated  anfmaW  have  jotk 
offspriag  than  wild  ones.  A  vigo«mis  »:cvir&& 
apparently  lioes  wx  Cavvx  Ijogevicy-.  TaLi«.xs  lai 
shcwtnakecs  have  more  children  than  Mm  tvi'^lta 
The  ancient  athkces  and  the  modera  icnxas 
seidccn  Ittvie  chiUnai.  War  kib  c^  the  strrissea 
men.  aai  iaTes  tb?  weak  to  ppj^vfase  the  race : 
hecoe  :he  tcrth-rase  iwrenies.  Yv^tn.  t^II  to  1*1? 
ix  wv  ^«».  ':cs  fr.-«  1^7*  to  liay  it  was  «.•>>  a 
Fraa.-e. 

Efrtizs-wcckecs  aai  =.:eQu^a  pevfae  have  few 
ciijcree  Hsk:  ■rciiKS..      SJny-coe    — it-jiei    jr> 

a=id  Kx\aaK=x.  iki  ■.•c>  !.>  -rifiirtt.  s.^  «k£ 
^sKTiiice.  TV  =>.x£kixy  t->-rx  aksse-  csijiseE. 
Vw* T>!r.  w»f  vijrT  iw ;  aai  je.  ii  x^aaral.  at 
c&cc-jsc  :C  :Vac  =a.x«  e«-;iS«i.  jea^  t^rcit:  —■in 
a»  .-^  X  jc.-crtr.  arfs.  sai  "*.ic*vT-  kai.     Fvr^a 

TV**  jc.cifciiy  K  a  firrt  s«a:v  wika  jrnpa- 
pis.-e  i»  2UM9scyf :  'ma  t^s«  k  siB<££y  a  ^^j:  :i 
tx  \sA  3j=^^»-  *:•:«»  wana:  I'Mt  joaro-'c  is 

:    ja£    tV  -mil  .minr   ■tj.-r-t.J-CT 


■ax  >urct-caw.     TV  tv».x  s»  3>.xan.TBaJy  ttic^ 

.tf  .-(&5cnac  Btac  ai^  .•dfepcinc  at  ait  weury 
.-aaiiMr^  s  i.iiiKF  1t>k.  ?3BhlT.  as  v  ••""''-»»-«=■ : 
sie  ?:rcia:7  »  i.:cVc  ar  •k.il  ronzcras,.  're 
«V   mcrsaiiirf  l^  i.>vvcr  ir  ai«  it.x^  •g^«»  s.  t^ 

S.»XEk. 

7^'.*na.'«rwnf9s  it  x  raacvasasBir  li  -av  i.i*«s 
jg«A.-w»  «nt  ra^e^  .x  ae  y-.'smcsr  aorriaBW^ .  cf 
■siw  »vi<i.    j»Ta.    »v»::i—   im£  matshly-.     TVsv  s 

?il".»a^ Tit     1.Z     n  ~-^!*    ?>VBa:iC    l«rwv«t      -rr;».'i-r 

stjc  livv:;-  r*-nj«i:r-  n.  jKims  sxtL  «:-nTTr.»K 
m    js'uib!"    a.-E---;    zL    -astsu    ant,    JkSL-«    2.  A»    ^ 
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fact :  it  is  determine*!  by  natural  conditions,  and 
ot  by  Uie  voluntary  deciaioii  of  individuals. 

J.J. 


^     A   SVGOESTION  FROM    MODERN   EMBRY- 
H  OLOGY. 

Hbul 


^^  shov 
l^ar 


Onk  of  the  obstacles  which  proved  to  be  a  diffl- 
ilty  of  considerable  weifiht  to  Darwin  in  Ins 
application  of  the  descent  theorj'  was  the  sudden 
appearance  of  a  highly  develoi>ed  fauna  in  the 
ihirijin  age.  Tliis  difficulty  has  not  decreased, 
ut  luuf  rather  increased  with  the  further  knowl- 
e<itre  of  that  fauna.  The  primordial  fauna,  as 
shown  by  the  fossils  of  the  Silurian  rocks,  was  not 
hat  naturalists  would  have  assumed  had  they 
in  calle<l  upon  to  construct  this  fauna  from 
fi  priori  grotmds.  Instead  of  a  few  simple  gener- 
alized forms,  these  early  rocks  8howe<l  evidence  of 
highly  diversified  faima.  In  the  Silurian  rocks 
are  representee!  all  of  the  great  divisions  of  tl»e 
anim.'il  kingdom,  including  even  the  vertebrates, 
""oreover,  of  the  smaller  divisions,  a  sufficient 
umber  are  here  represt'uted  to  cause  considerable 
r]>rise.  Aliout  five-sixth.s  of  the  orders  now 
isting.  nearly  an  equal  projiortioii  of  mib-orders, 
t  many  families  and  some  genera  of  to-day 
found  in  these  earUcst  rocks.  It  is  indeed 
emarkable  to  find  such  a  very  large  number  of 
'existing  groujis  represented  in  the  earliest  faima 
of  wliich  we  have  any  knowledge.  It  is  true  that 
ttie  Silurian  age  last<>d  a  loug  time,  and  that  in 
the  lower  Siluriiin  the  fauna  is  not  quite  so  diverse 
as  alxjve  indicat«i :  but  even  here  it  is  sufficiently 
tliverse  to  be  surfirising.  When  the  history  of 
vertebraU^  since  that  time  is  comimred  with  the 

|liisti:>r\-  rif  other  groujis,  the  contrast  is  very  strik- 
ing. Tliey  have  had  lime  enough  to  develop  from 
the  very  lowest  forms  —  which  we  judge  lived  in 
tlie  Silurian  times  —  into  the  present  higldy  diver- 
sified groujw.  But  with  all  other  groufw  of  ani- 
nuils  the  advance  has  been  comparatively  small. 
It  must  be  assumed,  to  reconcile  these  facts  with 
evolution,  that  enough  time  elajwed  between  the 
tx'ginning  of  life  on  the  world  and  the  lieginning 
of  the  Silurian  to  develop  all  of  the  sub-kingdoms 
exi-i  |)t  the  vertebrates  to  a  high  degree  of  differ- 
ent i;itioii.  And,  when  the  great  amount  of  time 
^L  which  it  has  re(|uired  t-J  dcveloji  the  veiiebrntes  is 
l^^taken  into  consideration,  tlie  amount  of  lost  time 
nE-cessarj"  to  assmne  previous  to  tlxe  Silurian  seema 
too  great  to  1m3  credible. 

It  will,  of  course,  never  lie  jiosaible  to  reconcile 
the   Silurian   fauna   with   evolution   without    the 
uiiipliou  of  a  long  lost  i>eriod  of  this  character. 
Certain  general  results  from  motlem  embry- 
are  in  tliis  connection  suggestive,  and  indi- 


cate that  the  difficulty  is  not  so  great  as  has  lieen 
sometimes  conceived.  For  modem  embryology  is 
teaching  «is  that  our  various  sub-kingdoms  are  all 
direct  modifications  of  the  most  primitive  multi- 
oelhdar  animal.  Using  embryology  as  a  guide  in 
interpreting  animal  history,  naturalists  liave  l)een 
continually  shortening  this  history,  jiarticidarly  at 
the  bottom.  From  the  time  when  Haeckel  tnK-ed 
the  genealogy  of  man  tlirough  twenty-one  stagea, 
these  stages  have  one  by  one  been  dropped  by 
naturalists,  with  the  result  of  making  the  history 
a  much  more  direct  one.  Finally,  the  recent  the- 
ories of  Sedgwick,  and  others  who  follow  him 
wholly  or  partiidly.  would  make  the  history  of  all 
animals  much  shortt'r  by  showing  that  all  the  sulv 
kingdoms  may  be  reganled  as  resulting  ilirectly 
from  modifications  of  tlie  gnstrula  by  slight  cluinges 
in  it£  shnix".  We  once  derived  the  worms  from  the 
coelenlemtes,  the  annelids  from  the  lower  worms, 
and  the  vertebrates  from  the  annelids  ;  but  now- 
all  of  these  grouiis  are  derived  directly  from  the 
gn-strulii  itself.  This  theory  of  Sedgwick  is  re- 
ceiving sup{)ort  ill  some  form  from  many  sources  — 
at  least,  so  far  as  concerns  this  feature  of  it.  There 
is  certainly  a  tendency  to-day  to  look  iipon  a 
greater  and  greater  nimiber  of  types  as  direct  mod- 
ifications of  the  original  animal  represented  by  the 
gastrula  stage.  Ckielenterates,  polyzoa.  liraclii- 
opoda,  moUusks,  annelids,  and  vertebrates  have 
all  been  shown  to  be  derivable  from  the  gastruki 
by  simple  direct  modifications. 

Now,  we  must  remember  that  slight  viuiations 
at  the  bottom  of  a  diverging  series  pro<luce  much 
greater  elfet'ts  than  variations  higher  up.  When 
a  tree  is  first  sjirouting,  differences  in  tlie  direction 
of  its  buds  determine  the  6hai>e  of  the  future  tree  ; 
for  these  early  buds  become  the  great  branches, 
and  the  slightest  difference  in  their  din-ction  is 
enough  to  ca\is».'  a  wide  separation  between  them 
as  growth  goes  on.  After  the  tree  lias  gro«'n  to  a 
considerable  size,  its  buds  no  longer  produce  great 
branches,  but  only  small  ones,  or  perliajw  only 
twigs.  Growth  cannot  now  change  the  general 
Bha|ie  of  the  tree,  but  only  increase  the  pnifusion 
of  small  branches,  twigs,  and  lejivcs.  That  such  a 
relation  rejiresents  the  liistory  of  the  various  groujis 
of  the  animal  king<iom  is  unquestionably  the 
teaching  of  modern  embryology. 

Tlie  significance  of  this  result  in  enabling  ua  to 
imderstanci  the  fauna  of  the  Silurian  rocks  ia 
evident  enough.  It  not  only  shortens  the  time 
ne«.'«isary  to  lie  assume*!  pri«ir  to  the  Silurian,  but 
it  also  enables  us,  partially  at  least,  to  uuderst^md 
the  presence  at  this  early  peritKl  of  sm-h  a  large 
number  of  our  present  existing  types.  For  the 
protozoan  to  develop  into  the  first  midticellular 
animal,  represented  liy  the  gastniln,  must  liave 
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taken  a  length  of  time  of  which  we  have  no  means 
of  getting  an  idea.  But  after  this  animal  was 
developed,  the  origins  of  the  various  great  types 
were  not  serial,  but  simultaneous.  Tiiis  animal 
began  to  be  modified  in  various  directions  to  fit  its 
surroundings,  and  the  result  was  a  rapid  diver- 
gence of  groups.  Slight  variations  in  these  simple 
types  would  cause  the  descendants  of  the  various 
lines  to  separate  still  furtlier.  We  can  therefore 
imagine  the  Silurian  times  to  be  somewhat  close 
to  the  origin  of  life,  and  yet  not  be  surprised  at 
the  existence  of  all  the  g^reater  divisions  of  the 
animal  kingdom,  and  many  of  the  smaller  ones. 
We  can  also  understand  why  it  is  that  the  develop- 
ment of  most  groups  since  that  time  lias  resulted 
chiefly  in  the  increase  of  the  abundance  and 
diversity  of  small  branches.  For  the  Gastrea,  hav- 
ing diverged  into  several  great  branches,  lias  itself 
disapiieared  as  such,  and  can  of  course  produce 
no  new  sub-kingdoms.  Development  must  now 
take  place  within  the  branches,  and  must  confine 
itself  to  smaller  and  smaller  particulars  as  evolu- 
tion progresses.  Modem  embryology,  therefore, 
showing  as  it  does  the  early  divergence  of  the 
great  types,  offers  to  us  an  explanation  both  for 
the  highly  diversified  fauna  of  the  Silurian  age, 
and  for  the  comi)aratively  less  importance  of  the 
development  that  has  taken  place  since  tliat  time, 
even  though  poet-Silurian  times  be  recognized  as 
very  much  longer  than  pre-Silurian  times.  And 
we  are  finally  led  to  believe  that  the  vertebrates 
also  were  much  more  abundantly  represented  in 
this  fauna  than  the  scanty  remains  hitherto  dis- 
covered would  indicate.  H.  W.  Conn. 

Wealeyao  uolreiatly,  HIddletown,  Conn. 


POLITICAL  SCIENCE  IN  FRANCE. 

As  M.  Donnat  well  remarks,  politics  in  France 
have  been  largely  based  on  sentiment  and  abstract 
reasoning  rather  than  on  the  lessons  derived  from 
observation.  Frenchmen  are  confessedly  adepts 
in  constitution-building,  but  so  little  acquainted 
are  they  witli  the  practical  history  of  political 
methods  tliat  they  have  not  yet  arrived  at  the 
stage  of  regarding  politics  as  an  art,  much  less  as 
a  science.  It  is  well,  therefore,  to  notice  theaetwo 
works'  as  written  in  the  spirit  of  comparative  jwli- 
tics.  M.  Donnat  maintains  that  there  is  a  science 
of  jwlitics  whose  principles  are  as  unvarying  and 
determinate  as  the  laws  of  the  natural  and  phj-si- 
cal  sciences.  A  political  solution  may  be  com- 
pared to  the  product  of  the  two  gases  in  fixed 
volumes  to  form  the  molecule  of  water ;   nor  is 

'  La  politique  ejcperimentaU.  Pu- Leon  Oonhat.  Parli, 
Beinwald,  IfOS. 

tettretmr  lapoUiique  eolonlale.  By  Tvsi  OoTOT.  Pari*, 
Beinteald,  1885. 


there  any  higher  power  to  introdnoe  ancertaintr 
in  the  operations  of  political  forces.  This  is  do 
new  thought ;  and  if  the  English  reader  wishes  to 
understand  the  significance  of  such  political  in- 
quiry, free,  however,  from  the  particular  irreli- 
gious cliaracter  of  M.  Donnat's  thinking,  be  is 
already  in  possession  of  the  suggestive  work  by 
Sheldon  Amos  on  *  The  science  of  politics.'  Whik 
the  latter  has  the  advantage  in  philosophic  treat- 
ment of  the  subject,  the  former  is  more  imperatiTe 
in  his  claims  for  the  purely  scientific  nature  of 
politics.  He  is  constantly  suggesting  paraUd 
illustrations  from  the  otlier  sciences,  and  derives 
much  comfort  from  a  contemplation  of  the 
methods  employed  by  Claude  Bernard  in  his  devd- 
opment  of  the  science  of  medicine.  M.  Donnat's 
spirit  of  inquiry,  nevertheless,  is  admirable,  and 
one  sure  to  be  fruitful  in  its  results.  He  is  ani- 
mated by  the  spirit  which  prompted  De  Tocqne- 
ville,  Comte,  and  Le  Ploy.  Like  the  first,  he  bat 
travelled  much  abroad :  and  his  knowledge  of 
E^nglish  and  American  political  life  extends  even 
to  the  details  of  such  legislation  as  our  homestead 
laws.  In  early  life  he  hoped  to  find  in  Comte  a 
guide,  but  this  master  soon  turned  aside,  and  be- 
came a  divinit>'.  In  Le  Ploy,  also,  he  well-nigb 
found  a  kindred  spirit ;  but,  instead  of  persisting 
in  those  remarkable  studies  of  the  civic  and  in- 
dustrial institutions  of  European  society,  this  pro- 
found thinker  also  was  drawn  into  immature  sra- 
tliesis.  in  declaring  that  religion  was  indispensable 
for  private  and  public  life.  With  M.  Donnat  it  is 
ever  observation  and  experimentation  in  poUtics. 
The  former,  on  account  of  the  complexity  of  polit- 
ical phenomena  and  pohtical  Daltonism  on  the 
part  of  the  observer,  is  insuiBcient.  It  must  be 
supplemented  with  experiment.  The  great  suc- 
cess of  the  Swiss,  English,  and  Americans  has 
been  due  to  their  adoption  of  this  principle.  Their 
legislation  is  not  only  of  local  application,  bat 
limited  in  time  ;  and  the  different  l^islative  a»- 
semblies  of  England's  colonies  are  compared  to  so 
many  political  laboratories.  In  France,  however, 
legislation  is  indiscriminating.  The  colonies  have 
no  local  voice.  An  enactment  of  the  Palais- 
Bourbon  is  as  far-reaching  in  its  provisions  as  the 
limits  of  the  most  distant  colonial  poeseesion.i. 
Nor  is  legislation  of  that  tentative  character  which 
should  be  the  spirit  of  all  genuine  scientific  in- 
quiry. The  author,  therefore,  earnestly  pleads 
that  France  cut  loose  from  its  hard  and  fast 
methods,  and  make  trial  of  local  and  temporary 
legislation. 

M.  Guyot  is  even  savage  in  his  criticisms.    The 
arraignment  of  French  colonial  policy  is  exhavk   i 
tive  in  its  details.     The  budgets  and  commort^ 
statistics  of  colony  after  colony  are  taken  vf 
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skilfully  annlrzed  to  prove  that  do  Europeans,  ex- 
cept jMJssibly  iSpaniards  or  Portu)!:ue9e,  c-an  be  ao- 
r  climated  in  the  zone  lying  between  the  isotlierms 
twenty-five  degrees  north  and  soutli  of  the  eijua- 
[tor.     Of  tlie   French   colonies,   Algiers  and   New 
[  Caledonia  are  the  only  ones  not  situated  within  these 
iliinito.     From  every   ]X)int  of  view,  the   French 
colonial  [lolicy  is  shown  to  be  disastrous.     Neither 
I  the  French  race  or  language  can  thus  hope  for  ex- 
liansion.     Even  conimercially  it  is  a  failure,  for 
I  foreign  nations  can  undersell  France  in  her  own 
[colonies.     French  euiigration  is  always  fatal  when 
I  it  is  jierpendicular  instead  of  }>aralk'l ;  and  there  can 
be  no  national  advance  until  on  intensive  colonial 
I  culture  he  substiluteil  for  the  extensive  system  so 
1  iiopular  in  this  day.     The  work  has  many  inter- 
l  eating  points  for  the  ethnologist  to  consider,  such 
I  88  the  relations  of  Eiu-oiiean  colonists  with  indi- 
I  i;eD0U8  races.     It  is  written  with  much  force  and 
I  even    grim    humor,  as   when    the    author,  after 
I  analvzing  the  statistical  situation  of  Algiers,  simis 
I  it  up  with   the   picture  of  the  twenty-five  Ihou- 
productive  colonists,  each    seated   on   four 
•Tes,  and  gunrvled  by  a  brace  of  soldiers. 
Tliese  two  books  are  suggestive   not  only  for 
their  jwlitical  philosophy  of  freedom,  but  also  as 
fiiraisliing  clear  and  forcible  views  of  the  diffi- 
culties which  stand  in  the  way  of  French  progress. 


STARS  IK  RAPID  MOTION. 

The  small  value  of  the  parallax  of  40  o'  Eridani 
I  (Scievce,  vL  iTS),  combined  with  its  large  proper- 
motion  (4'.  10),   brings  it  into  prominence  as  the 
third  or  fourth  of  the  stars,  moving  rapidly  across 
our  Line  of  sight.  Since  a  list  of  these  stars  seldom 
ap(<ear8  in  works  on  popular  astronomy,  we  give 
below  the  proper-motions  fi,  the  (Hirallaxes  rr,  and 
the    resulting   velocities   t>,   in   miles   per  second 
acroKi  our  line  of  sight,  of  the  eight  stars  which 
head    the    list  in   the  ordej  of   velfK?ities.      Tlie 
metliod   of   deri\-ing  the  velocities  is    of    course 
very   simple.      If  a  star's   annual  proper-motion 
equals   its  parallax,  it  moves  across  our  line  of 
I  sight  ea<:h     yar  a   distance  equal  to  the  semi- 
I  major  axis  of  the  earth's  orbit.     (How  much  it 
moves  to  or  from  us  oiin  only  he  told  by  the  spec- 
]  troscope.)    Therefore,  since  this  motion  increases 
I  directly  as  /<,  and  inversely  as  tr,  we  have  for  the 
[  annual  motion  aorriss  the  line  of  sight  — 

vt  =  a'L, 

rr 

for,  calling  a  02.5  million  mUes,  and  t  the  number 
I  of  seconds  in  a  year,  we  have  for  the  velocity  in 
I  mOes  p«r  second  — 

V  =  3.93  ^ 

Of  coune,  the  pro])er-motioQ8  below  are  much 


more  accurately  known  tlian  the  parallaxes,  and 
where  the  latter  are  small  the  values  of  t?  are  cor- 
resp<indingly  uncertain.  Tlie  authorities  for  the 
adopte<l  values  of  n  are  given  in  the  column 
following  thorn.  In  the  case  of  40  ir  Eridani,  we 
have  weighted  Gill  and  Hall  2  and  1  respectively, 
as  the  former  determination  was  mode  under 
much  the  more  favorable  conditions,  and  reels 
upon  two  comparison-stars.  The  latest  values  of 
Hall  and  Ball  for  61  Cygni  arc  practically  identi- 
cal. Tlie  probable  errors  of  all  the  values  of  jt 
are  generally  leas  than  0'.02. 
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The  first  will  he  recognized  a«  Newcomb's 
'runaway  star,"  so  graphically  described  in  his 
'  Popular  astronomy:'  but  it  will  be  seen  tliat  the 
others  have  velocities  which  are  at  least  com- 
imrable  with  that  of  (Jnjornbridge  18!W,  and 
indicate  momenta  that  represent  vast  amoimts  of 
energy.  The  di.««'overy  of  huge  suns  Uke  our  own 
rushing  through  space  with  these  great  velocities 
is  a  matter  of  more  than  usual  interest  just  now. 
from  the  fact  tliat  Mr.  Denning's  claimed  dis- 
covery of  ilxeil  meteor-radiants  has  raisefl  the 
question  as  to  the  possiblp  existence  of  broad 
swiftly  flying  streams  of  meteorites  in  inter-stt'llar 
sjjace,  moving  with  velocities  entirely  beyond  the 
control  of  our  sun,  and  so  broad  that  it  takes  the 
solar  system  some  years  to  piiss  through  them. 
(An  annual  (larallax  of  1'  in  a  meteor-radiant  cor- 
responds to  a  velocity  of  over  1,000  miles  per 
second  for  the  meteor-stream.)  The  idea  of  such 
streams  moving  with  such  veUx'ities  is  a  startling 
one,  and,  if  shown  to  be  true,  gives  a  very  vivid 
idea  of  the  forces  acting,  or  which  have  acttnl.  in 
stellar  8|jiice.  It  seeuis  at  first  highly  improbable 
that  such  can  lie  the  case,  but  with  the  hard  facts 
of  Groombridge  1880.  anil  the.se  other  swiftly  fly- 
ing suns  staring  us  in  the  face,  the  idea  is  worth 
considering,  at  any  nitc.  If  these  suns  are  tlie 
prtxliicts  of  condensation  due  to  central  attnu-tion, 
so  that  the  luminous  energy  by  which  they  reveal 
themselves  to  us  was  once  energy  of  translation, 
it  is  no  violent  assumption  to  suppose  that  some 
of  their  constituent  parts  were  once  moving  with 
much  greater  veliK'ities  than  that  of  the  present 
whole.      In  fact,  the  man  who  should  claim  as  a 


IS  I 


SCVEXCE. 


[Voi_  VI ,  Ko.  147. 


I<«v><«t\<\ttt>  thill  Njvuv  i>>it(:iins  linciti  U'ltK  of  siiiiill 

|v»\Hvl»"«   ni.niii.;   with   \oU>iMth-s   which  arc  th*' 

('^•vs.w'.t.kttt  ol'  :«li  iho  t\>n-i-s  nctiiii;  on  thi'insiiiiv  |iri- 

»»\»->  ,»".  « '■.;>*•.  .-iiM  whu-h  luxe  not  \ot  U'»'n)Sith«'r»>«l 

\\-t«»    •.v..-  »\".'.si\>l  o(  ;«n\  one  of  tho  st«'llar  s"stcMW 

j»^\':n-'.k    w'-.v"'i    «!•.«•>     :«!>•     -wivpiii;;,    woulii    tint! 

•  -».-.•,.'•.   5.-  >\".'.:'.nv.  '•.'.<  i>l«-.»H  in  tht>s,>  ijiaiit  swiftly 

^»  %  -.--.K  >.-.'/.v      VV.<-  >;v.\>tu>ii  :•>  «vrtai;i\y  of  siiiticit'nt 

-.--'.  .•••.^.   ■'.■■"•"  •■••.•  •.vr'.av.vV  to  call   for  a   thoron>;h 

,-  •»  ■.     ■  •    ".".i  .-;  ','.:<  ••■TX'^r.!  t'a«'l!uvisof  lU-torminiT'.p 

-■.•-.. iVi  •.■•;s'..«".T>.    :.-r  •.•:\'\i',-'v   nuvi   a>trv>v.oiiu'rs 


X  .V  .-. >'.Mi»» ;  ;.-  ,s»!iv  (• 


'  rl'.i  fxist- 
•,  »?•,.■;'.,-  w.:',  .•<  '.'-.-.ift  #«<-\  ;-.;;;ii  r,i..i:am- 
H.  M.  iVvll. 


k:  :  :\: 


:s  :<}.!. 


,-.-..  "v.-vx    >   {  •.»■.. v. ...7  ;  r-.v     :  v.:  x;-   »■;•: 

■.">       's-<.-.,r    ■'. -.-.••.^    •*     ■.:.:•.  .■.:-'.<:    ,-;'   ••>x-.".-.; 

.■«.   :■..{.■.•.'::   .•j*4.\  .■•:s\-.  »  :'.:  n.tv  •.•.•..•••.:•.>»;  •.-/ 

■  1'    .1.  '  I  .■>   .1.     .  ■■:     >x"%      A.-  •.    ■.•>-o.  A  .V    . :'    • 

»■«.•;«.!       .i-.*«.  v:- .     : •     .•:     c".  '.   ■«.    .-.."■• 


'  >*       ,  .-.   «    -v 


he  rrmnrks.  that  the  officially  xvci^rtled  crrtim 
are  not  nearly  the  entire  number,  and  that  U- 
tw'tvn  the  lieahhy  i^eople  an<l  the*  fully  •leVflo]«d 
cnnins  there  must  exist  a  bn.<i<l  zone  of  i<artiallT 
ftH>hle-niintU\l  folk  :  antl.  still  furtbvr.  vrheD  it  i$ 
known  tlutt  in  the  same  c>.-mmuniti>'$  i>ure  s>:>\uv 
is  tive  to  ten  tiinr*  m<'rv  frevjurnt  than  vrttintns, 
—  we  have  a  i-ivtiire  of  eod-niic  a^iction  wiiicli 
may  well  l*-  i-allirl  a  so.>uivsr. 
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FRroAY,  DECEMBER  4.  1885. 

COMMENT  AND  CRITICISM. 
fllDDBNTB  OF   MAPS   may  hare    noticed   upon 
rly  all  maps  of  Colorado  iasued  dtiring  the 
twenty  years  a   settlement  indicated  upon 
Nhite  River,  near  the  western  Iwundary  of  the 
att,  denominated  Golden  or  Goblin  City.     Tliis 
curious  example  of  the  persistence  of  a  ge- 
Rphicai  blunder.      Many  years  ago  an  army 
Kpedition  traversed  this  region,  going  from  Fort 
idger,  Wyo.,  to  old   Fort   Massachusetts,   C«l. 
this  neighborhood  are  bad  lands,  ero<led  into 
■jous  forms,  which  naturally  suggest  a  ruined 
pity  ;  and  the  commander  of  the  oxi)edition  gave 
he  locality  the  name  of  Ooblin  City,  which  na^e 
kI  on  hiB  map.     Tlie  map-makers,  in  their 
I  to  (ill  up  the  blanks  in  this  unsettled  region, 
amped  to  thf  conclusion  that  this  was  a  veritable 
ettlement,  and  gave  it  a  place  on  their  majiB,  —  a 
ilace  whicli  it  has  ever  since  retained.     Not  only 
ave  the  commercial  map-makers,  almost  without 
Kception,  fallen  into  this  error,  but  such  authori- 
ses as  the  U.  S.  engineer  office  and  general  land 
See  have  adopted  it.     The  name  lias,  however, 
een  gradually  changed   from  Goblin  to  Ooldin, 
ad  thence  to  Gtolden  City,  wliile  more  than  one 
iterprising  map-maker,  reasoning,  probably,  tliat 
I  city  cannot  exist  without  means  of  communica- 
Eion  with  other  settlements,  has   constructed   on 
aper  a  road  down  the  White  River  to  it.     It  is 
ely  nei-essarj-  to  add  that  Uiere  is  not,  and 
ever  was,  a  settlement  in  this  neighlwrhood. 


In  the  April  ksue  of  the  DruggUti'  circular 

Appeared  an  offer  by  the  publisher  of  three  prizes 

'  the  three  most  practical  and  otherwise  valu- 

ble  essays  on  disinfectants,"    In  the  May  issue 

lie  following  gentlemen  were  announced  as  the 

ommittee  of  award  :  Prof.  S.  A.  Lattimore.  Rocli- 

r,  N.Y. ;  Dr.  Henry  B.  Baker,  Lansing,  Mich. ; 

at.  Joseph  P.  Remington,  Philndelphia.     In  the 

fane  number  it  wus  luinounced  llutt  nearly  two 

locen  essays  liud  Ixi-n  ImndtHl  in,  and  several  of 

bem,  selected  at  random,  were  printed  in  tliat  and 

icoexiling  issues.     Finally,  in  the  October  num- 

the  Bucc«esful  names  were  aimounced  :  first 
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prize,  $125,  to  Mr.  Marcus  Benjamin,  New  York 
City  ;  second  prize,  $75,  to  B.  W.  Palmer,  M.D., 
Detroit,  Mich.  ;  third  prize,  $60,  to  R.  G.  Eccles, 
M.D.,  Brooklyn,  N.Y.  The  essays  aU  appear  in  a 
book  issued  by  the  Druggists'  cireitlar,  entitled 
'  Disinfectants  and  their  use."  From  the  editorial 
remarks  made  in  the  issue  announcing  the  decision, 
we  learn  that  the  delay  was  caused  by  the  difficulty 
of  arriving  at  a  unanimous  decision  as  to  the  merits 
of  the  various  essays,  and  that  it  was  finally 
decided  by  a  majority  of  the  committee.  From  a 
letter  which  appeared  in  the  New  York  medical 
journal  of  Nov.  7,  we  infer  that  Dr.  Baker's  was 
the  dissenting  voice.  It  is  also  distinctly  stated  in 
the  announcement  of  the  award  tliat  the  decision 
of  the  committee  is  not  to  be  regarded  as  an  en- 
dorsement of  the  accuracy  and  scientific  value  of 
the  essays,  but  is  merely  an  indication  of  relative 
value. 

Tlie  result  reached  by  the  committee  has 
been  in  many  quarters  adversely  criticised. 
Inasmuch  as  these  essays  were  intended  to  meet 
the  urgent  demand  for  reliable  disinfectants,  in 
view  of  the  ixisaible  advent  of  cholera,  it  is  very 
unfortunate  that  they  should  be  sent  broodcast 
through  the  land,  with  what  amounts  to  a  state- 
ment that  their  accuracy  and  scientific  value  ore 
not  indorsed  by  the  committee.  Essays  with  these 
qualifications  were  called  for.  and,  if  they  do  not 
sujiply  this  want,  they  are  of  no  more  value  than 
BO  many  school-boy  compositions :  indeed,  they 
may  do  infinite  lianu,  as,  this  want  of  indorse- 
ment lieing  overlooked,  a  false  sense  of  security 
may  be  created  in  those  who  employ  the  remedies 
suggested,  to  the  exclusion  of  means  which  liave 
been  found  reliable  and  trustworthy.  In  the  flnt 
six  essays,  there  being  twenty-one  in  all,  we  find 
no  leas  than  tliirty  substances  mentioned  as  having 
disinfecting  value  ;  how  many  there  are  in  all,  we 
do  not  know.  We  can  imagine  the  satisfaction 
which  would  be  felt  by  one  of  those  subacribera 
asking  for  "  the  most  practical  information  in  r^ 
lation  to  disinfectants."  for  whose  Itenefit  these 
essays  were  obtained,  when  he  turned  to  this 
volume  for  help. 

We  havk  reckxtlt  received  "  Outline  of 
matter  and  advance  sheets  of  the  Report  of  the 
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legislative,  administrative,  technical,  and  practical 
problems  of  irrigation,  in  course  of  preparation  and 
publication,  by  William  Ham  Hall,  state  eng:ineer, 
CaUfomia."    This  outline  is  304  pages  in  length, 
and  is  an  exhibit  of  the  character  of  the  report  in 
preparation,  which  will  be  in  seven  books,  form- 
ing five  or  six  volumes,  of  five  himdred  pages 
each,  or  from  3,500  to  3,000  pages  in  all.     How 
the  compilers  are  paid  is  not  stated ;  but  judging 
from  the  following  sentence, — ' '  Great  public  works, 
such  as  national  roads,  railroads,  basins  and  docks, 
canals  and  the  canalization  of    rivers,   whether 
enterprises  of  the  state,    of   departments,  com- 
munities, or  of  particular  companies,  whether  toll 
is  to  be  charged  in  any  way  or  not,  or  whether  a 
subsidy  of  treasure  is  to  be  granted  or  not,  or 
whether  any  part  of  the  public  domain  is  to  be 
used  or  not,  can  only  be  executed  by  virtue  of 
special  law,  which  can  be  passed  only  after  an 
administrative  inquiry  has  demonstrated  the  feasi- 
bility and  desirability  of  the  work,  and  a  report 
has  recommended  it," —  which  is  a  fair  sample  of 
the  book,  we  presume    they  are    paid   by    the 
word  ;  the  idea  evidently  being  that  of  quantity, 
and  not  quality.    A  thorough  investigation  of  the 
problem  of  irrigation,   as  developed  in  the  old 
world,  with  reference  to  the  new,  would  be  of 
almost  inestimable  value ;  but  the  work  should 
be  concise,  stating  briefly  the  old  laws,  the  work 
done  in  each  country,  the  necessity  and  uses  of 
irrigation    as    drawn    from  these  examples,  the 
land  to  be  irrigated  in  California,  and  the  plan  to 
be  adopted.     If  the  book  had  been  written  with 
these  ends  in  view,  it  would  have  been  generally 
read  and  widely  useful.     Now  few  will  read  it, 
for  it  is  necessary  to  look  for  the  facts  in  a  volume 
of  words  as  you  would  for  a  needle  in  a  hay- 
mow.    We  trust  the  legislature  of  California  will 
thoroughly  revise  the  work,  and   see  that  it  is 
made  less  expensive  and  more  useful. 


Although  there  has  been  within  recent  years 
a  great  muItipUcation  of  biological  journals  in 
Europe,  many  of  which,  from  the  character  of 
the  articles  they  have  published,  take  high  rank, 
yet  they  have  nearly  all  been  in  fact,  if  not 
in  name,  confined  almost  exclusively  to  physiolc^i^y 
and  morphology.  This  is  especially  the  case  with 
the  zofilogical  periodicals,  none  of  the  best  of 
which  touch,  except  incidentally,  upon  the  sys- 
tematic, geographical,  or  biological  departments 
of  the  science.  In  three  fields  there  are  special 
journals,  with  their  dientHe  principally  among 


amateurs.  We  refer  to  entomology,  omiU 
and  conchology.  There  is  certainly  a  gre 
of  work  in  zodlogy,  of  great  value  and  ii 
and  quite  outside  of  either  morphology  or  p 
ogy.  It  would  be  a  great  convenience  if 
could  be  a  journal  which  included  a  large  fi 
of  the  work  of  the  character  indicated. 


We  are  ^lad  to  leam  that  such  a  joumi 
be  inaugurated  in  Glermany,  tmder  th* 
Zoologiache  jahrbucher,  and  the  sub-title 
schrift  ffir  tyslematUc,  geographic  und  bioUy, 
thiere.  It  is  to  be  edited  by  Dr.  J.  W.  Spei 
Bremen,  and  published  by  Fischer  at  Jena, 
desired  to  give  it  a  distinctly  intemationa 
acter,  and  it  is  hoped  to  secure  the  co-operat 
American  zodlogists.  The  editor  justly  atti 
special  value  to  thorough  monc^;raphs,  eitl 
large  or  small  groups,  from  any  part  of  the  t 
kingdom,  and  to  faunal  papers.  The  divis 
the  journal  devoted  to  the  life-histories  of  ai 
ought  to  prove  peculiarly  interesting  and  val 
It  is  high  time  that  something  more  was  m 
these  than  mere  curiosities — which,  in  most 
is  all  they  pretend  to  be.  Those  who  intenc 
tributing  will  be  pleased  to  know  that  article 
be  published  in  German,  French,  Englisl 
Latin  ;  and  that  the  authors  are  furnished 
forty  reprints  of  them,  besides  being  paid  a! 
sum.  That  the  new  journal  will  be  of  a 
character,  the  editor's  name  assures  us. 
Spengel  is  one  of  the  best-known  and  ablest  ol 
younger  German  zodlogists.  His  memoiis  oc 
urogenital  system,  and  on  Bonellia  viridis,a) 
altogether  exceptional  value,  and  are  familia 
all  scientific  morphologists. 


THE  MODE   OF  ADMISSION  INTO  TB 
ROYAL   SOCIETY.' 

OUB  contemporary  SeieTtce,  in  the  last  ntu 
which  has  reached  this  country,  makes  a 
remarks  concerning  the  admission  of  candic 
into  the  Royal  society,  against  which,  in  tht 
terests  of  truth  and  accuracy,  it  is  oar  dot 
protest,  the  more  especially  as  it  is  also  imi 
that  the  French  system  of  canvassing  those 
are  already  fellows  of  the  society  is  also  adop( 

The  statements  actually  made  are,  1°,  thatt 
is  an  •'  actual  competitive  examination,  on 
result  of  which  a  certain  number  of  sacce 
candidates  are  annually  chosen: "  and,  2°, "  thai 
English  method  has  the  additional  disadTan 
>  From  Nature  of  Not.  1>. 
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that  it  doc«  not  secure  t)ie  men  whom  it  is  moet 
dwtiraWe  to  lienor."  We  read  also,  •'  During 
the  si'lir>()I-boy  jierioil  the  distinclinn  lietween  dif- 
ferent individiiiils  is  a  dii^tioction  of  learning,  and 
an  examination  Ls  not  untittod  to  discover  the  boy 
who  deserves  reward.  But  lenniiuj;  is  not  the 
quality  whifh  a  state  neeils  to  midce  it  great. 
Casaulxins  are  nijt  the  kind  of  men  who  liave 
built  up  English  science.  The  qualities  which 
ought  to  he  encouraged,  and  wliich  ^it  should  be 
a  nation's  delight  to  honor,  are  qiialities  too  subtle 
to  be  ilctected  by  a  comiwtitive  examination." 

For  the  iK-nefit  of  our  tranwitlantic  brethren, 
we  may  as  weU  state  the  facts  as  we  know  them. 
For  reasons  into  wliich  we  nee<l  not  enter  hirre,  as 
they  do  not  atfect  the  question  at  iasue.  nearly 
forty  years  ago  tlie  Royal  society  determined  to 
limit  the  yearly  admissions  to  fifteen ;  and  to 
throw  uiton  the  council  the  responsibiUty  of  se- 
le<:tinB  tlie  fifteen  who  are  to  be  nominated  for 
election,  a  general  meeting  of  thes<X'iety  reserving 
to  itself  the  right  of  confirming  or  rejecting  such 
nomination.  It  may  l)e  in.struclive  to  remark  that 
for  thirty  years  that  right  has  not  been  exercised. 
The  way  in  which  the  matter  is  worked  is  as 
follows:  Tlie  friends  of  a  man,  who  are  already 
in  tlie  society,  and  who  tliink  he  is  entitled  to  the 
coveteil   distinction,  prei>aro  a  statement  of    his 

;  services  to  science.  In  many  cases  without  consult- 
ing him  in  any  way.  This  jiaper,  thus  jirepored,  is 
oent  round  to  other  fellows  of  the  society,  who  are 
acquainted  with  the  work  of  the  cimdidate,  and 
who  sign  it  as  a  t€-stimony  that  they  think  he  is 
worthy  of  election.     In  this  way,  when  tlie  proper 

[  time  arrives,  some  fifty  or  sixty  papers  are  sent 
in  to  the  council  for  their  consideration.  In  the 
council  itself  we  may  assume  that  the  selection  of 
the  tiftoen  is  made  as  carefully  as  {xissible,  in  view 
not  merely  of  individual  claims,  but  of  the  due  rep- 
resentation of  the  different  branches  of  science.  It 
is  not  for  us  to  state  the  safeguards  or  mode  of 
procedure  a<iopt«>d,  but  we  think  we  may  say  that 
tlie  slightest  action  or  apjieal  to  any  member  by 
the  candidate  himself  would  be  absolutely  fatal  to 
liis  election.  Finally,  we  may  say  that,  years 
bock,  when  a  heavy  entrance-fee  liad  to  he  paid, 
there  were  citses  in  which  the  question  liad  to  lie 
put  t*)  one  whose  friends  were  anxious  to  see  him 
elocte<],  whether  he  wouM  accept  election.  Tlie 
small  yearly  sulwcription  of  £3,  now  the  only  stun 
payable,  makes  even  this  question  uunecessar}*  at 
the  prM»rnt  time. 

(How  does  it  happen  tliat  our  EngUsh  contem- 

J  porar>-  inakt*  no  allusion  whatever  to  ProfefBor 

tChrystal's  address  to  tlie  Britisli  association,  which, 
Qted  in  Nature,  gave  rise  to  all  our  aaimad- 
i»-Ed.] 


HISTORY  OF  ANOLOSAXON. 

Professor  Wuelker,  although  literorj-  executor 
of  Cirein.  and  editor  of  the  new  •  BibUofhek,"  has 
nevertheless  found  time  to  prepare  a  most  useful 
book  for  all  students  of  English  literature  and 
English  philology.  Ten  Brink's  excellent  history 
was  purely  Uterary  ;  something  of  the  same  kind, 
though  le«8  able,  was  Eorle's  "Anglo-Saxon  lit- 
erature,' published  last  year.  Quite  otherwise 
with  Wftlker :  he  furnishes  a  supplement,  not  a 
rival,  to  Ten  Brink's  hook,  paying  little  atU-ntion 
to  actual  contents,  but  gi\'ing  the  fullest  account 
of  the  new  literature  wliich  has  grown  up  by  way 
of  comment  on  the  old.  Ten  Brink  gave  us  n 
dewription  :  WtUker  gives  tis  a  guide-book,  —  a 
much-needed  help  for  the  student,  and  a  basis  for 
all  new  work.  Wfllker'stone  is  Judicial  and  dig- 
nified ;  liis  decisions  are  as  impartial  as  one  could 
exjiect ;  wliile  the  enormous  labor  involved  in 
sifting  so  many  dust-heafiB  —  dissertations,  pro- 
grammes, etc. —  cannot  be  praised  too  highly  :  for. 
though  it  is  true  that  for  one  man  who  is  able  to 
write  literature  there  are  a  thousand  who  can 
judge  and  classify  fact«,  it  is  equally  true  that  tlie 
thousand  are  sure  to  scorn  facts,  and  rush  into 
original  work. 

The  first  section  of  the  book  contains  an  account 
of  Anglo-Saxon  philology  in  different  countries. 
Prom  the  first  steps  under  Elizabeth  and  Arch- 
bishop Parker,  from  the  worthies  who  tliought 
that  Anglo-Saxon  was  the  spet«h  of  Adam  in  Par- 
adise, the  growth  of  this  study,  at  first  under  legal 
and  theological  shelter,  is  carefully  traced  to  our 
own  time.  WUlker's  criticism  of  the  earliest  ef- 
forts is  properly  indulgent ;  otherwise  with  modem 
failures,  as  where  Loth's  'Grammar'  (1870)  is 
neatly  de8putche<l  with  the  remark,  "What  is 
right  in  the  book  is  old,  and  what  is  new  is  wrong," 
We  have  pleasant  glimijsesof  a  wconan,  Elizabeth 
Elstob,  editing  and  translating  Aelfric's  'Hom- 
ilies,' having  audience  of  Queen  Anne  in  the  inter- 
ests of  Anglo-Saxon,  and  afterwards  (1745)  publish- 
ing the  first  Anglo-Saxon  grammar  written  in  Eng- 
lish. A  century  later  Miss  (turney  makes  the  first 
Elnglish  translation  of  the  •  Chronicle.'  For  Ameri- 
can scholarship  Wftlker  lias  encouraging  words,  and 
remarks  tliat  Anglo-Saxon  is  much  more  studied 
here  than  in  F-nglnnd. 

The  second  section  gives  a  list  of  all  books 
whiiti  aid  in  the  study  of  Anglo-.Saxon  philologj- 
and  literature  ;  and  here  one  feels  afrt-sh  the  enor- 
mous preponde«uice  of  Ucrnum  si'holanihip.  Aside 
from  Uving  scholars,  what  would  our  philology  be 

Ornndriu  nr  getcMfhti'  dtr  anfirltacK»(»fhm  HUtratur, 
mil  rinrr  uhvrKichi  tlrr/inttelMiich*iMchm  ttpmrhtpUMrnm'Juift . 
Von  Dr.RirHiRu  WiKLXEii.onl.prorrMMr Miller UDlveniltJlt 
LclpxiK.    LelpclK,  T'rir  cT  Cu„  ItXb. 
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w^ilKnit  tho  UU\n>  of  l<rimm.  of  liivin,  ami  of  Kix-h? 
\V  AlKrr's  liMs  !i<vui  hon>  .tnti  t)u>n>  noiuowliat  ni«>ii- 
ctv      I'suUt  *  Mrtnk "  ^|>.  I«»C*  wo  mutt  Sfhiiu'llors 

•  l"f-*vf  Jon  wrslxiH  Jor  nUitirion'niU'n  jmiosuo* 
ViitK-hT'-.i.  IS;^'.  .nhiuHi^h  Ihis  is  niaiiily  o«>iuvn)e«l 

•  ;;h  v'^'j.i  Saxvw  :  .tiul  li^nior's  ■Scionov  of  Engliuli 
•vpw  ■  N«»-  \»yk.  ;^^\  whioh  s***!* forth  at  lonisth a 
•iwKiri  v>f  .V;*.j:K'>-!>*xonvorsitu-;«ion.  Tltatthothetvr 

•  ■isr.^f.v^^i«■  .Uv*  ix't  nuHtor ;  t<v  W'ftlkor  includes 
.T.  h»-  \-s.rvxsf  '.»>»  quito  wv^hlts*  Ux>k!i  ^of.  p.  IT.'iV. 
>'^;r:S--.  »r  f*i'.  to  r.n»l  niontk^n  ot  Ellin's  'Early 
V'^'^sO-  j-e-.f.sa^-aiyv.."  in  whioli  p|v  Sll^-MT  tivat 

T^R■  :i.:r.5  s«\t!vT..  wl'.>i-h  takes  uj^  foiir-t'.ftlMi  of 
sJk  Sxit  ^\-cfio.ifr»  Ar4:K»-S*xi«  Utoratun-.  and 
»-iu.«  ■>•<»:  >.»  Nvr.  wr.StiT.  aKxit  it.  TIh>  amui):^ 
nxc:  »  *r^i;5r»r? .  •  v"i»\hn.»n "  and  I'S-m  wuU  tak- 
mp  ;c»vwko,>r  .-tf  iho  Ixttlbon  {xx>tTy.  As  ivi:ai\l$ 
shi  f  j»rn.-c»  V.TTsir.  vr.  Nv>rthu:nhri*n  dialoot  writ- 
nv.  «  liw  fcsi  vif  tho  «."iuxbrk5(»>  manuj^Tiiit  of 
?tMk  H.*  !*.'.<.  pey.:.  .**pC  .  Wu'.kor  ne«.>\los 
rr.Toi  ■>.»  ivxtei^-*'  •.xxstiiX'.  <:i  «;j:ht  jcai*  Jm:^..  and 
.i.-uu  V^asi  izti  Tc'c.  I^.r.k  vr.  S  Ik-^  -Ai:  thi$  toxt 
V  hi  ,"*<Tj.-c."»  .•»■=.  vX  a:  ioasj  to  1«a  «  iiai««^  a* 
«o,-J  *•  4»r>r  a^  tiw  (^■i-.th  .vr.tv.rf.  V\'C.lk«  aj- 
iE.lt»  WW  -.«-:><-cvt.:5T  .-rf  v%»v.->.ir..  V.-.:;  acw^'*.*  as 
»i»  tr.tSL  Ti.x.v.ra:  s»x-;  ;S  >.>-.-.-r.  ;  wbt««*  Tt3 
Sm.t  ••«>  iTJ.c.TKvl  *o  .-sw..;  OAviv.j.Tc.  w-.tr.  a  vurt 

■«>"»..»:    ::t:     :\-^5-..\"j»  .<sss*:-.itv:  v  >.-.-•..  as.:  the 


u;.!.ai.-. 


^^  :..V:c 


:r.r^ 


.if  thf 


J."   ,N-i».  w-vir  -e  ■«.-  XT.*  :uisi>  tiiar.  jwosrv  r»- 
T.  Uw  snuJ'i:r  ani  ^-n-'i.  -,iuv^-«v  >\  ^".l,-*i:  .-•.-oK'ai* 

-.i.Tis.  irn,-j  .cJvT  7n»t7i<r   »i.v;»  'sv^nt-  ,■<  '•'iu--«.:'^i<ii 
m'.«-n.j,r>.n    i>.*v»i:    Wv-»-i..':      \>  ii.lrtc  :J..T.l»  :j« 
1-ii-iJ.i.   hT<-.n.-  ^vx'r''  •-»■  .1  :Iw  M}>>,'.v  .c*  :m>.U)^ 
up;    !v    .■»!vi.-».>    '.»-    ;)«   -.Si;vT>    :itM      5*<v»-i..':" 
»Te-    -  ai.:\->*«.-    t..*vui:   :b:    n.i.i.-lfe    .-»:    :>>i    •*  ■■i<ri» 
t'7i-;r-     ■■   1   :\»> -Tn.tj.l.   .ti  ;lw  !«>».>:    ;J»;>*    «i 
*'»^>^      """»•  •«i.n.n-.i.~   !»  ■■;■">   ;h.'iir.vj^l      :vj;   .-•i^'- 
^  •'  ^  r->..T^;i>:i  a   >  »--.«■,;■•'  ssxjsv.  ?.    ^(  .7  rr.x 
o   '    ^^    "   1    ff-ii.i  .uji-Ji:  1.    K    Tj.Tn!V  s>  V'TMW'- 
.:^  \-::i  V...<'j.:>.r  :;  -^yi"-'    '.    .K-   ii.'Tl»»x;^    it 

"^•^        v^      -'T     .»''?*' u.      rv     -».•»>    .-."M  .;>         c' 

-■^^v--    :^ -»    !.»    ;.:       .r^.i:.i».<       •  •:.>  ■■>.     ■     .^i* 
--~''i^'   :     ;:»^T.'..-~        '•       'j  -•    >.■»-!  ^  ~cv~.t."v 


in  tbe  '  Snfttfer.'  bat  also  in  *  Christ,'  there  'a  t 
strong  dramatic  element :  while,  on  the  other  hand, 
he  pruTcs  that  these  elementa  were  never  devel- 
oped, and  never  came  to  a  regular  representa- 
tion. 

At  last  we  reach  Anglo-Saxon  proee.  With  re- 
gard to  .\elfT«d.  Wulkerpots  the  *  Cum  pastoralis' 
fli«t  among  the  royal  translations,  the  '  Boethius' 
and  the  '  S>lik>{uiM '  last :  while  he  leaves  unde- 
cided the  anthivship  of  tlie  *  Metra.'  With 
Aelfric.  anil*  the  review  of  variotis  prose  frag- 
ments in  th««icvical  and  quasi-scientific  fields,  the 
book  ct^mes  to  an  ioA.  An  index  is  added 
which  mi^t  h*  much  more  exhaustive.  Sev- 
eral names  aiv  oaaittcd :  e.g..  Professor  John- 
son. wbi'Mv  work  i»  mentktnetl  ix-ith  praise  (pp. 
43S— M^'^L  Socxie  msprinis  occur  here  and  there, 
axtd  a  few  hannk!ji»  m)$*ak<ii<.  such  as  SiebenzeQi- 
!ft»  p.  a.>^  fvv  Siebe*fit*igen. 

Wulker  s  Kxik  kavvs  one  ftill  of  respect  for  the 
authiTV  paiieoov.  acv-aracy.  and  diligence.  We 
tuay  a&j  vV."  dasKirme  w-ofa  fooie  of  hi?  conclusions : 
b:it  th&:  z^anco  ssje.  sslv  the  opposite  conclu- 
sa^-c  asi  the  ar£-.^SMCts  for  it.  are  carefully  given. 
Aaocher  i=iTiriiii»i.-e  i^  a  r«>ewed  sense  of  the 
saaall  fort  liiayvl  :y  F^.rfJghTnen  and  Americans 
JB  the  jsa-TT-  ^£  thrtr  .wT.  tvCsTae.  One  cannot  re- 
sin lh<  .'^.csi.'Ss.-c:  taat  w«  tc  Anivrrica  should  do 
w«C  tv  a':>ksi.-c.  -.z  lan  the  saedi:i«-val  discussions 
w^jch  «,-  ;Ats.  fZ  .C7  wacincs'  *  uiscirutes '  and 
<.vcvY^t3.iet$v  aa-  v  <o.vc;age  the  modem  and 
KKStia.-  ictrc  wij.-4.  i  tv«ks  xs»  erergies  to  the 
Tiuxsit  zT>esEipiS3.-a.  .-if  facK.  Tbe  deld  is  open: 
a£  -.s^KCiw  ad.-ioB  .-t  wyrfc  »  v->  be  dv>i>e  befoie 
tSH  1.M.T7  :i  .-«.r  xecnssTe  <a&  he  written.  Let 
machfCT  .nf  Eactea  a  acait^ias  and  schools 
tlf .--«  tMODMCrv*  so:  •3■^  artsal  siody  of  the 
jia^^BH^  TseiMC  aua  imc  favaasacias  about  sys- 
«fiK  *a>£  xKCh.-*^  —  awrsian.-as  sccaetinMS  usefnl, 
rqs  ."Aia.  mfPtr  rtuv-xv.  uiNnaag.  and  waae  of 

Kona.'V.  !>'t;  stnc  Aiunic  Ikr  'save  r«cectiy 
niannnMMin£.7  xsuwi.  zitf  v-.-ti^k  c<  Han]>o.tlK 
>r:iiRhafriiiiid:.  ^-ci  a=7M  xaus  ss  Knuisatioo 
was  «:  utt  >9iutt  .^  ?icsia>a.-  ?:.  :£  ibe  Bight  << 
?i>l•^-K  .iiliN.  )«  Hiontr  sie  jmk  ^i  .Vrdas.  Ilx 
.^M.-Q  1  .X  T>  vmumnt.  »  latoBE&fti  ry  them,  as 
}«  m  >;:  aicivrv  wta  tik  v^rx.  .-<;  v^'-»r-»^«i»  and 
71*  rcunvji-c-  .V  Sii««  •  Ll.  ."a^te  •■~«.-  r—  The 
-•-!»■  .--.•B-  *■  iKoc-osi.  »w  SbiT  as  SK  S«se<i3lfcr 
*-' -wic    ''^■Ai'nb,    sJuKirt.  Tata  ami    .-chfrs  faan 

r.-..niv  ^  HiBiK.  .i:  ..'iKiH  'ww-  skvcmajt  Gait 
i.T>>     ■»  'V  KOHtn    Sim  'ir  h^  vt^  i^  BW*  ' 
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Benin.  MhcIi  weight  attaches  to  the  opinion  of 
M.  Mcr,  who  is  a  retired  n»%al  officer  of  forty 
years'  exfierience.  including  three  years  of  cruising 
between  the  equator  and  Gibraltar  on  the  weat 
coRut  of  Africa. 

The  joiu-ney  of  Messrs.  Capello  and  Ivens  bi 
central  Africa  during  tlie  past  two  years  was 
beset  with  exceptional  hardships.  The  explorers 
proceeded  fr<im  tlie  limits  of  the  Portuguese  terri- 
tory in  thf  iUrection  of  Cul)aiigo.  as  fur  as  the 
lower  [wrt  of  the  SIucushii,  where  they  found 
themselves  in  a  Imrrcn  region  intersected  by  water- 
coui-ses  and  marshes,  which  oblige*!  them  to  turn 
northward  through  an  unknown  region  infested 
with  tsetse,  and  affording  little  food.  Sixteen  of 
their  party  died  from  t-setse-bites,  without  counting 
cattle  and  hunting-dogs.  After  travelling  42(M) 
geographical  milee,  they  reached  Fete  almost 
exhaust'ed.  having  lost  sixty-two  men  during  the 
fifteen  months.  Tlie  explorers  reached  Lisbon  on 
the  17th  of  Septemlier,  where  they  were  received 
by  the  king,  and  welcome<l  by  an  enthusiastic 
demonstration  of  their  countrymen. 

Paulitschke  has  studied  the  relations  of  the  west- 
ern branches  of  the  Somali,  and  the  north-tjastem 
tribes  of  the  Oallas,  near  the  Gulf  of  Aden.  His 
results,  with  a  good  map  showing  their  distribution 
and  the  route  of  the  author  and  his  companion, 
Hardegger,  are  t<;>  be  found  in  the  September 
number  of  tlie  Proceedings  of  the  Geographical 
society  of  Vienna. 

Tlie  Bulletui  of  the  Italiim  geographical  society 
for  September  contains  extracts  from  the  un- 
published journals  of  ■  Pellegrino  Matf.eucci,  the 
African  traveller.  Tliese  have  been  edited  by 
Dalla  Vedova.  and  are  illustrated  by  a  map  show- 
ing the  itinerary  and  also  the  routes  of  Nachtigal 
and  Goblfs.  Mntteucci's  journey,  one  of  the  most 
remarkable  on  record,  extending  from  the  Ked 
Sea  at  Suukin  to  Lake  Chad,  and  thence  to  the 
Niger  and  the  sea,  lias  hardly  attracted  tlie  at- 
tention it  deserves  :  clu'elly.  jierlmiw,  on  account 
of  the  early  death  of  this  promising  and  briUiant 
explorer. 

The  tliird  part  of  the  Isvestia  of  the  Russian 
geographical  society,  for  1885,  recently  received, 
contains  an  imfiortjmt  map  by  General  Tillo. 
ehowing  the  lines  of  ei^ual  horizontal  and  total 
intt-nsity  of  terrestrial  magnetism  in  European 
Russia  for  the  eixx-h  1880.  It  is  accomjianied  by 
two  smaller  chiu-ts  for  the  middle  of  the  nineteenth 
ceiiturj-,  showing  the  secular  variation  of  the 
same  elements.  The  same  number  contains  an 
nbBtract  of  the  report  of  the  work  done  by  the 
topograpliical  corps  of  the  general  staff  during 
18*M,  the  Important  details  of  which  ha\'e  lK>en 
already  noticed  in  Science. 


ASTRONOMICAL  NOTES. 

Occultations  of  «  Tanri.  —  Tlie  occultations  of 
this  bright  star  and  of  a  few  of  the  other  nake<l- 
eye  stars  of  the  Hyadea  will  Ix'  visible  again  over 
a  considerable  portion  of  this  country  on  the  night 
of  Dec.  19;  but  as  the  phenomena  occur  well 
on  towanl  morning,  Ibey  are  not  likely  to  lie 
extensively  observed.  A  most  favorable  opjxir- 
tunity,  however,  will  occur  on  the  night  of  18H0, 
Keb.  12,  when  a  larger  number  of  the  stai-s 
will  be  o(!culted,  and  most  of  them  early  in  the 
evening.  Our  observatories  are  so  widely  scat- 
tered that  prediction  for  one  place  is  of  very  little 
use  for  another  (so  rajiidly  does  the  jmrallax  of  the 
moon  varj"  witli  hour-angle  and  zenith-distance), 
and  each  intending  observer  must  predict  them 
for  himself  with  the  data  given  in  the  American 
ephemeris.  These  recurring  occultations  of  so 
many  of  the  bright  stars  of  the  Hyades,  which  will 
continue  for  several  years,  afford  pretty  fair  tipipor- 
tunities  for  a  good  determination  of  the  s<?riii-<li- 
ameter  of  the  moon,  especially  if  the  fainter  stars 
(to  the  8  mag.)  can  be  fllle<i  in  on  a  chart,  and  their 
occultations  be  predicted  and  oliserved  at  the  dark 
limb  of  the  moon.  They  also  offer,  to  those  who 
have  the  means  of  determining  accurately  their 
local  time,  but  have  never  made  a  telegraphic 
determination  of  their  longitude,  the  next  lx?8t 
method  of  determining  this,  if  they  are  willing  to 
go  tlirough  the  somewhat  tedious  reduction  of  tlie 
observed  ocrultntions. 

The  shower  of  Biela  meteors. —  The  earlli  re- 
ceived a  visit,  on  the  night  of  Nov.  27,  from  a  imrt 
of  the  ghost  of  the  lost  comet  of  Biela,  in  the 
shape  of  a  widely  observed  mettor-sbower,  a  repe- 
tition of  that  of  1872,  Nov.  27,  and  no  doubt  both 
of  them  parts  of  the  meteor-stream  which  was 
once  Biela's  comet.  It  will  be  rememherefl  that 
this  comet  8eparat«<l  into  two  iluring  perihelion 
]>,ii*Mge  in  1845-46,  came  rotmd  in  1852  as  two 
comets  1.5  million  miles  aiMirt,  with  most  extraor- 
dinary alternate  fluctuations  in  brightness,  and 
lias  been  wholly  invisible  as  a  comet  since  then. 
But  at  its  descending  node,  which  the  earth 
panes  about  Nov.  27.  the  comet's  orbit  closely  ap- 
proaches that  of  the  earth,  and  an  extraordinarj- 
nieteor-showcr  from  a  radiant  in  Andromeda  on 
1872,  Nov.  27.  in  which  s<ime  single  obser^-ers 
counted  them  at  the  rate  of  4,000  or  5.000  jier  hour, 
has  always  Ix^en  attributed  to  a  meteor-stream  into 
which  Biela's  comet  U  resolving  itself.  The  pres- 
ent shower,  so  far  as  reports  are  at  hand,  docs  not 
seem  to  have  equalled  tliat  of  1872,  but  it  wafs  a 
very  decided  one.  At  Georgetown.  D.C.,  two  of 
Professor  Hall's  sons  and  Mrs.  Hall  (the  latter 
watching  only  a  short  time)  counted  2\ii  meteors 
between  B""  30™  and  7''  SO".     iVngclo  Hall,  who 
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makes  the  report,  deecribes  them  aa  generally 
small,  frvmi  4°  to  10'  in  length,  with  occufiioual 
bright  ones  with  sliurt  trains.  At  the  same  place, 
Mr.  D.  Horigan,  one  of  the  niivnl  oliMervatonr 
watchmen,  who  hnd  hiul  cunsidenilile  exiK-rienre 
in  ineteor-oljserving,  gathere*!  a  party  of  four  to 
watch  in  the  four  quadriuits,  and  their  coniliinc<l 
count  gave  — 

Number  from  1^  O"  to  71"  80",  100 
••  7  80  ••  7  55  .  100 
"  7  65  "  8  88  ,  100 
••  8  38  ••  9  0  .  88 
At  9  o'clock  it  liecame  hazy  and  clouded  over.  Mr. 
Horigan  describes  them  as  occasionally  as  In-ight 
as  the  3<i  mag.,  with  short  trains ;  color,  white  or 
violet ;  but  inoet  of  tliem  faint,  and  some  st^ircely 
visible.  He  fixes  the  radiant  near  )  Andromedae. 
From  Syracuse,  N.Y..  are  reported  a  sliower  at 
7*,  in  which  120  were  counted,  and  another  about 
O"",  furnishing  a  count  of  130,  with  no  statement  as 
to  clearness  of  sky.  Professor  Pickering  telegraphs 
from  the  Harvard  college  observatory,  "Great 
shower,  radiant,  x  Andromedae,  observed  at  Geneva 
last  night."  T)ie  telegram  is  dated  Nov.  28,  and 
no  doubt  refers  to  Geneva,  Switzerland,  x  -^n- 
dromedao  is  very  near  ; .  Newspaper  telegrams 
also  rei>ort  brilliiint  showers  at  Eliznlieth,  N.J.,  at 
Teheran  (Persia),  and  at  Naples  and  Lon<lon.  It  is 
evident  that  this  meteor-stream,  with  a  jjeriod  of 
about  8{  years  round  the  sun,  is  going  to  furnish 
an  excee<lingly  favorable  opfwrtunity  for  studying 
the  dispersion  and  distribution  of  comet  material 
along  its  orbit. 


NOTES  AND  NEWS. 


DwasQ  the  past  year  the  council  of  the  New 
England  meteorological  society  has  engaged  in  the 
following  branches  of  work  :  1.  The  securing  <5f  a 
corps  of  reliable  observers  of  meteorological  plie- 
nomena,  with  special  attention  to  precipitation  and 
temperature  ;  2  .  The  pubUcalion  of  the  monthly 
bulletin;  8."  Thedisseminationof  the  daily  indica- 
tions of  the  U.  S.  signal  service,  and  the  l<x»l  dis- 
play of  weather  flags  ;  4  .  The  special  investigation 
of  thunder-gformc.  The  work  of  securing  reliable 
observations  was  so  far  advanced  in  November, 
1864,  as  to  warrant  the  issue  of  the  first  bulletin 
for  that  month,  and  its  regular  publication  there- 
after. The  firBt  liullelin  contained  re|iorts  from 
forty-five  observers  ;  that  for  September,  1885, 
from  one  hundred  and  twenty-three  observers.  As 
a  result  of  the  society's  etforts,  local  weather  flags 
ore  daily  displayed  in  more  than  one  hundred 
cities  and  towns  of  New  England.  The  special 
investigation  of  thunder  storms  was  made  under 
the  supervuion  of  the  secretary.     More  than  four 


hundred  ohser^'ers  co-operated,  the  largest  noa 
of  reports  for  any  single  storm  having  beeD  1 
hundred  and  three.  The  preliminary  stud;] 
the  reports  tinis  far  made  indicut)"^  that  foi 
teresting  results  have  leen  obtaineil.  wliich 
be  reported  u(>on  suliseijuently.  Tlie 
membership  of  the  society  was  0  ;  the  nnmfa 
the  close  of  the  year,  95.  Tlie  expenses  of 
society  have  be«>n  kept  within  itti  income.  Imt  1 
has  l>een  done  through  the  generous  co-operalii* 
of  friends  who  have  from  time  to  timecontritwH"! 
liberally  to  its  resources.  In  looking  forward  to 
the  work  of  another  year,  the  council  suggesli  Ihu 
special  elTorts  he  made  to  add  to  the  memboriiip 
of  the  society,  as  well  as  to  the  list  of  obsentn 
It  must  lie  rememiiered  that  the  financial  pro«flr^ 
ity  of  the  society  depends  on  the  number  of  meof 
bers.  It  is  desired  to  include  in  the  membenlii|i 
all  who  are  interested  in  meteorological  studies  in 
New  England,  wbether  they  make  observaUoa 
not.  A  member  need  not  be  an  obeener,  i 
it  required  that  an  olieerver  shall  be  a  member.] 

—  The  preliminary  circular  proposing  the  I 
mation  of  a  State  academy  of  science  in  lodiua,* 
issued  by  authority  of  the  Brookville  socit-lt  of 
natural    hiiitory,    has    elicited    such    s 
response  in  favor  of  the  movement,  that  tl 
society  has  issued  a  circular  calling  a  weettni 
all  the  people  of  Indiana  interested,  to  be  beU 
Indianapolis  on  Deceml>er  39.     In  order  Uiatj 
understanding  may  be  had  of  the  prcirient  xtntv 
scientific  study  in  Indiana,  the  following  \* 
have  kindly  consented  to  present  pajiers  upon  I 
several  subjects  mentioned  :   RichanJ  Owen,M.| 
Sketch  of  the  work  accomplished  for  natonl  t 
physical  science  in  Indiana  ;    David    S.  Jo 
M.b.,  Ichthyology  ;  Prof.  John  M.  Coulter.  BotsaT 
Prof.  J.  P.   Naylor,  Physic-s  ;  R.  T.  Urown,  l£.D»_ 
Geology  ;    Prof.   O.    P.    Jenkins.    Lower  lore 
brates  ;  E.  R.  Quick,  Mammalogy  ;  Prof. 
B.  Warder,  Chemistry  ;  Prof.  O.  P.   Hay,  H« 
tology  ;    Daniel    Kirkwootl,    LL.D.,    Ast 
P.  S.  Baker,  M.D.,  Entomology  ;  Maurice  Tho 
son,  Mineralogy  ;  Rev.  D.  R.  Mixire,  Conchoh 
Sergeant  Grin  Parker,  Meteorology  ;  J.  B.  Ojoboi. 
Statistics  ;  A.  W.  Butler.  Ornithology. 

—  In  Uie  general  English  and  Amerionn  hmc*- 
zines  for  November  there  are  very  few  arli  !•>  ' 
scientific  interest.  The  Century  contninii  .lu^'OuJ 
illustTated  [taper  on  '  Typical  dogs,'  tiie  TurMW 
breeds  of  setters  being  tliis  montli  the  topic  of  <ii» 
cussion.  Tliere  is  a  short  accoimt,  liy  as  msnj 
different  authors,  of  the  history  ■  .:,■.■■ 
of  the   Gtordon  setter,   the   An:' 

Irish  setter,  the  Llewellyn  setter.  .'uKi  iJir-  ;; 
English   setter.      Perlia[»    this  article  wimjiI    > 


4,  18815.] 


SCrENCE. 


491 


iiore  entertaining  to  a  '  simrting  man '  Uian  to  one 
ttf  scientific  pursuits.  In  the  Contemporary  review 
kheiv  is  a  very    int<?rc«ting  article,  by   Sir  John 

jubbock,  on  '  Some  habits  of  ants,  bees,  and 
n-iis(LS.'  in  which  the  author  tries  to  show  tliat  the 

stincts  of  tlight  in  a  '  bee  line,'  of  cell-mjiking, 
»nd  of  storing  food  for  the  young,  really  lie  within 
rery  narrow  lines,  and  are  not  inconsistent  with 
the  theory  of  natural  selection.  Home  obsen'a- 
kions  on   the   instinct  and  longevity  of  ants  are 

dded.  There  is  an  anonymous  article  on  '  Fish 
>ut  of  water'  in  the  Cornhill  magazine,  wliich  is 
lot  worth  rea<iing,  and  another  in  the  Leisure 
hour,  by  Mr.  A.  H.  Molam,  on  '  Cornish  coughs,' 

rhich  is  but  little  better.     In  tliis  connection  may 

erhajw  be  noticed  a  verj'  readable  jmper  by 
Ernest  Ingersoll,  in  Lippincotfs  nuigazine,  on  '  Tlie 
Peabody  museum  of  archeology,'  giving  con- 
sly  the  history  and  aims  of  this  institution, 
I  some  account  of  the  collections. 

—  Tlie  next  meeting  of  the  Society  of  naturalists 
l>f  tlie  eastern  United  States  will  be  held  on  Tues- 

ay  and  Wednesday,  Dec.  29  and  30,  at  Boston. 

be  exetmtive  committee  has  voted  to  recommend 
Jiat  the  name  of  the  society  be  change<l  to  the 
American  society  of  naturalists. 

—  At  tlje  last  teacher's  institute,  held  in  Hom- 
oldtcoimty,  Cal.,  the  Humboldt  society  of  natural 

llistory  was  organized.  Prof.  J.  B.  Brown, 
principal  of  the  schools  at  Eureka,  was  elected 
president,  and  Prof.  Carl  C.  MarshuU  of  Arc-ata, 

etary.  Tlie  secretary  would  be  pleased  to 
,  of  names  of  works  in  various  departments 
itf  natural  history  that  are  specially  adapted  to 

;  region. 

WASHINOTON  LETTER. 

The  mu.seuin  of  hygiene,  in  connection  with  the 

of  the  surgeon-general  of  the  navy,  is  not 

Derallj   or  widely   known   as   is   the   army 

Aical   museum.     It    has   undertaken   S4:>nie  in- 

restigntions,  however,  which,  if  brought  to  u  suc- 

sful  issue,  will  be  of  great  value  to  the  general 

iiblic,  and  will  not  fail  to  bring  it  into  a  deserved 

ominence.     The  interest  of  a  naviil  surgeon  in 

bygienic   matters  arises  primarily,  no  doubt,  out 

'  Uie  fact  that  he  has  to  do  with  the  health  con- 

Aona  of  men  necessarily  crowded  into  a  small 

ce.      Whatever  may  have  been   the  origin  of 

hygienic  museum,  it  will  be  everywhere  ad- 

i  that  much  can  be  accomplished  by  it  if  its 

acnt  be  wise  and  Ul^eral.      An  important 

been  announced  by  the  surgeon-general 

statement  that  a  complete  system  of  iron 

pipes,  with  fixtures,  is  being  erected  on 

ht>  otilsiilc  of  the  museum  Imilding  for  the  pnr- 

of  making  an  exliaustive  series  of  exi^eri- 


ments,  covering  all  disputed  ix>ints  in  reference  to 
trap  siphonnge  and  the  utility  of  the  mechanism 
of  water-closets,  traps,  water-basins,  baths,  sinks, 
etc.  rpbserving  stations  liavc  been  establisheil  at 
each  (jy  the  three  stories,  and  tlie  investigation  is 
to  include  microscopical  and  chemical  tewts  of  the 
action  of  sewer  air  and  different  waters  on  pipes 
and  tanks.  When  completed,  the  results  are  to  be 
at  tlie  service  of  tlie  public. 

In  connection  with  this  it  is  interesting  to  note 
a  few  statements  contained  in  the  rei>ort  of  tlie 
health  officer  of  the  district.  The  year  ending 
June  30,  1H85,  shows  a  slightly  increased  mortal- 
ity, this  incjease  having  ocnnirred  '  in  classes  of 
disease  not  dependent  on  hygiene."  The  most 
notable  feature  is  the  marked  difference  in  the 
rates  of  mortality  among  tlie  white  and  the 
colore<l  population,  the  latter  being,  as  everybody 
knows,  relatively  larger  tlum  in  most  large  cities. 
Among  white  people  the  rate  lias  not,  during  the 
jiast  decade,  reached  as  high  a  figure  as  20,  while 
among  the  colored  people  it  has  been  more  tlian 
40,  and  never  less  than  30.  Tlie  mean  rate  for  ten 
years  is,  for  the  whites,  19.02 ;  and  for  colored  peo- 
ple, 34.99  ;  and  on  the  whole  population,  24.88. 

An  item  of  interest  relative  to  both  the  aliove, 
is  the  existence  in  the  city  of  a  training-school 
for  nurses.  It  was  establislietl  in  1877  by  mem- 
bers of  the  medical  society,  ossisted  by  benevolent 
jieople  of  the  city.  At  present  its  students  number 
about  thirty,  and  it  is  stated  that  thus  far  no  men 
have  applied  for  admission.  Fourteen  have  been 
graduated,  of  whom  ten  are  now  in  practice. 
Lectures  are  given  twice  a  week  by  members  of 
the  medical  profession.  These  are  free  to  the 
nurses,  and  persons  who  do  not  intend  to  enter  the 
profession  are  admitte<l  on  the  imymeiit  of  a  small 
fee. 

Readers  of  Science  are  aware  of  tlie  fact  that  a 
little  more  than  a  year  ago  the  director  of  the 
geological  sur>'ey  determined  to  undertake  actively 
the  study  of  seismology  in  this  countn-.  A  con- 
ference of  those  most  interested  in  the  work,  in- 
cluding representatives  from  the  signal  service 
and  the  naval  obeervatory,  was  held,  which  re- 
sulted in  an  agreement  ui>on  certain  plans  for  the 
investigation.  Another  meeting  of  tliis  conference 
was  held  a  few  days  ago,  those  present  being 
Captain  Dutton  and  Sir.  Uayden  of  tlie  geological 
survey,  Pnjfessors  Rockwood  of  Princeton,  Davis 
of  Cambridge.  Paul  of  the  naval  obsen-atory,  and 
Marvin  and  Mendenhall  of  the  signal  service.  It 
was  generally  agreed  that  the  must  imporiant  and 
deci<led  advance  in  the  study  of  seismic  phenomena 
was  to  be  reached  through  a  tolerably  close  dis- 
tribution of  seismoecopes,  with  sufficiently  accurate 
clocks,  over  certain  areas  which  have  proved  to  be 
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most  subject  to  disturbances  from  earthquakes. 
It  was  thought  that  this  could  beet  be  done  by  the 
selection  and  appointment  of  local  directois,  each 
having  general  charge  of  the  work  in  a  >aimited 
area,  and  through  whom  x>er80ns  at  once  qualified 
and  willing  to  imdertake  the  care  of  an  in- 
strumental equipment  could  be  best  reached.  In 
addition  it  was  thought  desirable  to  organize  a 
large  corps  of  observers,  working  through  the 
same  local  directors,  who  would  report  observa- 
tions made  without  the  aid  of  any  special  in- 
struments, the  system  resembling  somewhat  that 
for  the  collection  of  information  regarding  thun- 
der-storms, tornadoes,  etc.,  now  in  use  in  the  sig- 
nal office  and  in  the  New  England  meteorological 
society.  The  questions  addressed  to  such  corre- 
spondents by  the  Swiss  earthquake  commission 
were  discussed,  as  were  also  those  used  by  Profes- 
sor Rockwood  in  his  studies  of  American  seis- 
mology during  the  past  fifteen  years.  The  sub- 
ject of  the  cluirting  of  earthquakes  and  the  graph- 
ical representation  of  results  of  observation  was 
considered,  and  a  good  deal  of  time  was  given  to 
the  examination  of  instruments,  including  one  of 
the  seismoecopes  of  the  form  recently  described  in 
Science,  and  some  parts  of  a  seismograph  or  seis- 
mometer now  being  constructed.  Professor  Davis 
reported  upon  the  progress  of  the  work  of  bibli- 
ography which  he  had  undertaken  a  year  ago, 
showing  that  much  work  had  been  done,  and  that 
the  result  might  be  ready  for  publication  in  the 
near  future.  Much  confidence  was  expressed  by 
members  of  the  conference  in  the  success  of  efforts 
being  made  by  the  geological  survey  to  organize  a 
systematic  study  of  seismology. 

The  status  of  the  coast  survey  remains  un- 
changed up  to  date,  although  the  air  is  by  no 
means  devoid  of  rumors  as  to  the  probable  disposi- 
tion of  tliis,  one  of  the  oldest  and  one  of  the  most 
eiBcient  of  the  government  scientific  bureaus. 
One  of  these  is  that,  to  some  extent  at  least,  its 
work  is  to  be  divided  up  and  transferred  to  other 
government  services,  and  it  need  hardly  be  said 
that  some  anxiety  for  its  future  is  felt  by  those 
who  understand  and  appreciate  its  past. 

The  announcement  of  the  resignation  of  Gteneral 
E^ton  as  commissioner  of  education  was  heard 
with  regret  by  his  many  friends  here.  It  is  un- 
derstood that  he  is  to  become  the  president  of 
Marietta  college,  at  Marietta,  O.  Z. 

WashlDgtoD,  D.C.,  Not.  80. 

ST.  PETERSBVRO  LETTER. 
On  Nov.  8  the  St.  Petersburg  society  of  natunil- 
ists  held  its  first  general  meeting  of  the  present 
winter  season.    A.  N.  Kraanow  made  a  commu- 
nication on  the  flora  of  the  Kalmuck  steppe  (on 


the  left  bank  of  the  Volga),  which  be  had  v 
this  summer  with  the  well-known  geol 
Professor  Muschketow.  In  vol.  xvi.  of  the  Fn 
ings  of  the  society  the  most  lengthy  and  i 
tant  paper  is  that  on  dnnes  by  Sokolow,  a ; 
geologist,  who  first  studied  them  near  Sestio 
on  the  Gulf  of  Finland,  and  became  then  bo 
ested  in  the  matter  that  he  visited  dunes  c 
interior  in  the  governments  of  Kiev  and  Astra 
He  made  interesting  observations  of  the  fa 
the  wind,  as  indicated  by  an  anemometer  | 
bat  twelve  centimetres  above  the  ground, 
compared  these  with  the  size,  shape,  etc.,  c 
sand  particles  moved  by  the  wind.  Observi 
of  that  kind,  if  systematically  conducted,  mi 
very  useful  to  travellers  in  permitting  the 
estimate  the  strength  of  the  ^vind  by  the  si 
the  objects  moved.  There  is  also  in  this  to 
a  paper  on  the  birds  of  the  White  Sea  coat 
Nikolskij.  The  poverty  of  the  tundra  (tn 
region)  of  the  continent  is  contrasted  witli 
rich  bird-life  of  the  seacoasts  and  islands, 
two  regions  are  distinguished, —  that  of  the  c 
waters  of  the  White  Sea,  and  of  the  ocean  ea 
the  Swiatoi  Noes,  rich  in  individuals,  but  ni 
species  ;  and  that  on  the  west  to  the  fronti 
Norway,  in  waters  warmed  by  the  Gulf  Str 
where  the  species  also  are  more  numerous. 

The  geographical  society  has  had  one  interec 
meeting  of  its  section  of  mathematical  and  p 
ical  geography,  in  which  Abich  lectured  on 
explorations  of  the  Caucasus,  his  life-work, 
celebrated  geologist  has  already,  for  more  1 
five  years,  retired  from  active  work  in  tiie  f 
and  lives  in  Vienna,  occupied  by  the  workiog 
and  publishing  of  the  immense  material  colle 
in  the  Caucasus. 

No.  4  of  the  Isvestia  of  the  society,  issued  a 
.days  ago,  is  nearly  entirely  occupied  by  the 
liininary  report  of  N.  D.  Jurgens  on  the  1 
polar  station,  and  the  publication  of  the  deb 
resiilts  of  the  meteorological  observations  of 
first  year, —Sept.  1,  1882,  to  August,  188a 
daily  means  of  the  principal  meteorological 
ments  are  given,  as  also  the  hourly  means  fore' 
month.  The  mean  monthly  temperatures  1 
already  been  noticed  in  Science.  As  to  the 
tremes,  their  relative  steadiness  is  to  be  mentia 
The  greatest  difference  between  them  is  29'.f 
(in  December).  It  is  below  34''  in  January,  Ma 
and  April,  below  20°  in  November,  and  below 
in  July  and  August.  If  the  limited  range  in  f 
met  is  common  to  all  polar  stations,  the  san 
not  true  in  winter,  when  it  is  larger,  both  in  N 
America  and  in  the  interior  of  Russia,  but  espe 
ly  farther  to  the  east,  on  the  coast  of  East  SI 
(Nischnekolymsk,   Pitlekaj).      The  freezingF 
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wa»  not  reached  from  October  to  April  inclusive. 
The  daily  rang*-  is  small,  na  was  to  be  expected, 
on  at.H.'oiiiit  of  hi^h  latitude,  position  on  the  sea- 
I  OMWt,  and  great  cioudiness  of  the  warmer  weather. 
Tlie  gn;ateHt  difference  of  the  wannest  and  coldest 
liour  is  8°. 4.  in  April.     The  small  amount  of  cloud 
,  in  winter,  and  the  large  amount  in  the  warmer 
•weather,  are  to  be  noted.     The  latter  is  in  great 
f  measure  due  to  fog  or   low   clouds.     The  mean 
I  temperature  at   a  dejith  of  0.4  metre  in  the  ground 
much  higher  in  the   yearly  mean  than  the 
temp<'ratiire    of    the    air  (  —  11  ".6  against 
-17  .4).     It  is  interesting  to  see,  thus,  how  even 
^be  small  covering  of  snow  mentioned  by  the  ob- 
acts   in  protecting  the  ground    fT<;im  the 
Tlie    relative    humidity    is   great    in  all 
hmonths,  as  was  to  be  expenAied, 
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>  Tbn  flgnrea  sbuw  the  pproootsge  of  the  wind  to  the  total 
BombM  of  obaerratioos  (elgbl  dlreoUooal, 
*  In  metre*  prraeoood. 


A  prcliminarT  map,  based  on  the  surveys  of  the 
cxTKxlition,  accompanies  the  report,  and  gives 
new  and  important  data,  including  the  nortliem 
limit  of  forest.  Generally  it  reaches  to  71  north, 
but  on  lx)th  bnnlis  of  tlxe  Lena  to  nearly  ~'i'.  The 
Iirof<ftian  alforded  by  the  high  ground  on  the 
banks  of  tlie  river  is  evidently  the  reason  of  this  ; 
the  cold  winds  of  simimer.  and  small  amount  of 
minfihine,  lieingthe  principal  enemies  of  vegetation 
here,  not  the  winter  frosts,  which  are  much  more 
severe  in  the  valleys  of  the  interior,  where  forest- 
trees  grow  well. 

At  the  Mo8<'ow  miiversity  there  was,  a  short 
time  ago,  a  celebration  of  the  thirty-live  years' 
professoTKliij)  of  N.  J.  Davydow,  one  of  the  most 
<li»tingTiishe<l  mathematicians  of  Russda,  his  prin- 
cifial  works  lieing  in  the<:iretical  mechanics  and 
the  theory  of  probabilities.  Among  scientific 
work  going  on  there,  we  may  mention  that  pub- 
lished recently  by   Professor  Joukowsky,  on  the 


movements  of  a  solid  with  compartments  filled  by 
incompressible  liquids. 

Tlie  Russian  tmiversities  give  tlieir  degrees  of 
'magister'  and  'doctor'  after  a  public  disputation 
sustained  by  the  recipient.  The  latter  was  recently 
conferred  on  I.  S.  Nasimow,  for  his  flissertation 
'  On  the  application  of  tlie  theorj-  of  elliptic  func- 
tions to  the  theory  of  numbers,'  —  a  <li«lingui6hed 
work,  say  tlie  specialists. 

At  St,  Petersburg  there  was  in  October  a  bril- 
liant '  disputation,"  after  which  the  doctor  degree 
of  cheraistrj'  was  conferred  on  Professor  Koisowa- 
low,  for  his  work  on  'Contact  phenomena.'  The 
hero  of  the  day  was  Professor  Mendelejef,  one  of 
the  ofBcial  opponents,  who  made  a  brilliant  sjieecJi 
of  more  than  an  hour.  On  Nov.  15  the  degree  of 
magister  of  astronomy  was  conferred  on  Prince 
Dolgorowsky  for  his  work  on  '  Tlie  secular  irregu- 
larities in  the  movement  of  the  moon,'  of  which 
our  astronomers  have  a  high  opinion. 

O.  E. 
St.  Pster*biirg,  Nor.  IB. 


LONDON  LETTER. 
A  deplorabij:  accident  has  put  an  end  to  the 
career  of  one  of  the  most  active  and  useful  scien- 
tific workers  of  our  day,  and  has  made  a  gap  in 
scientific  circles  which  will  not  rea<lily  l>e  filled. 
On  the  night  between  Nov.  0  and  10,  Dr.  W.  B. 
Carpenter,  P.R.S..  the  eminent  physiologist,  was 
taking  a  hot-air  bath  to  relieve  rheumatic  pains 
(from  which  he  had  more  or  lesscon.-rtantly  suffered 
since  liis  visit  to  America  in  188'.?),  when  by  some 
means  the  spirit-lamp  was  ufiset,  and  he  was  so 
fearfully  burned  that  he  died  in  four  hours,  in 
presence  of  his  wife  and  his  two  eldest  sons. 
Tliere  is  good  reason  to  hope  that,  after  the  first 
few  minutes  of  agony,  he  did  not  suffer ;  his  last 
words  being,  "  I  have  luid  a  good  night,  I  should 
like  to  be  left  alone."  The  surgeon  stateil  at  the 
inquest  tliat  he  "  had  never  known  so  severe  a 
case  of  burning,  it  was  literally  from  head  to  foot." 
The  funeral  took  place  at  Highgate,  a  hill  in  a 
northern  suburb  of  London,  on  Nov.  18.  Among 
those  who  assembled  at  the  cemetery,  notwith- 
standing the  unfavorable  weather,  were  Professor 
Huxley,  the  president,  and  Dr.  Michael  Foster, 
the  secretary,  of  the  R<iyal  society :  Mr.  Percy 
Sladen,  secretary  of  the  Linuenn  stx^iety  ;  Professor 
Judd,  representing  the  (HM.ilogical  society:  Pro- 
fessor Stewart,  the  jiresident  of  the  Microscopic 
society:  Prof.  H.  N.  Moeeley  of  Oxford,  repre- 
senting the  officers  of  the  Challenger  expe<lition  ; 
Prof.  W.  H.  Flower,  of  the  British  museum  ;  Mr. 
Leek}-;  Rev.  Page  Roberts,  a  well-known  represen- 
tative of  the  ■  Broa^i  church  :'  Sir  Joseph  Hooker 
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«^  Kvw:  tlM>  K(>v.  l)r.  Jniiuw  Martineau;  Dr.  Drum- 
tuoml :  lVi>f«<MM)r  l'|tU>ii :  Mr.  R.  Potter ;  Mr.  TVtl- 
fvwil  Kly .  !«vivtary  of  I'liivondty  c«>lleRe ;  oiid  others 
wt«ll  known  in  wuMitillc  oirvles.  In  the  mortuary 
oha|vl.  tw  woll  Oil  nt  the  kTAVo,  the  service  was 
ivatl  )\v  tlu>  Itev.  l)r.  SiuUer,  whose  uiinistrutions 
at  the  Hau))wteail  I'nitnrian  oIui|H'I  Dr.  Car|>^nter 
hatl  attemUM  mort>  than  forty  years.  A  laig« 
nunilvr  of  stRint:«>rs  wert'  preiient. 

IXirinc  the  wtvk  fnH)uent  notices  of  Dr.  Car- 
fv«ter#  life  ami  work  have  appeared  in  the 
BD^lfe'h  jiHtrnals.  Itont  at  Exeter  in  Oetolier, 
l:?tS.  he  was  the  son  of  Ijutt  Carpenter,  a  Uni- 
tarian uiiitister.  and  l>n.>ther  vt  Philip  Car}>enter. 
wh\^  died  at  Montreal  in  19TT.  and  of  Mary 
Car|.vnter.  the  philanthr\>)H!<t.  who  died  at  Etiistol 
is  :  lie  same  year.  TtHni(;h  i>rolial>ly  best  known 
to  the  wvwVl  as  a  liiok^dst.  by  his  Ixxtks  on  physi- 
ov.>|;y  and  on  the  mifnv«.v|>e.  his  mind  was  }>re- 
eminently  !iuuiy>«!idvd.  As  much  a  man  of  letters 
a»  X  nian  v>f  A-ienve.  there  are  (wvfs  envHif^h  that. 
if  he  w^re  the  deft»*t  of  <.\Hnpile(8.  he  was  a^> 
ue  keenest  of  -  rvtfvareliers.'  The  |>hik«<i(.>hical 
■.'iiark.ter  i>f  hs  mind  led  him  to  Iwstow  much 
^.Mifhc  on  hiidter  s{xvulativws  which  mi^ht 
a^mar  iii5uffi<ciently  supi^xneil  ft.<r  A'ientitic  ai<e> : 
~cs  '."c  tcseev  subj«vts  he  cherished  «!«4veiaUT  the 
'r'.xt-Tn<.  ^  >V-hiUer.  that  t^se  scientiik-  man  k>T«» 
aiiis  rvtter  than  hts  *>stem.  Hi*  swrvjofs  to  the 
-■a-a*  t  scvr.tiSc  <\hh.-atioit  wvre  of  the  irreatest 
■^i^"jK.  K-T  v.-.Ar,>  xt'strs  o;w  ci  \hi  r,rst  <.<  living 
>Kit:£iFri>  h<f  a^'V'^^l  '^v  jirvvu  ks^^wItedfW  and 
3«''»>r  t'  >Tsra:'va»:N^'.  S-o  the  euS.intik'e  o^  the 
icaecw  ■•*"  .>x-.w*  -js  A-wtN>r  a  ti»f  Vrivupaty  of 
I^-c>i<-c.  .>c"  »  r,x->.  Sr  ■•■»  t>v*!*:^>?  *-"«■  r«vctT-«w> 
yiatv  T,"  ;ii«-  las*  S-  r<fc.'.Jus»K£  a  awciSrr  ci  x» 
jvcucv.  ar.ii  *veci-s«xi  a  jx-wyrfal  *3si  aa.xst  '^ine- 
Ksi^  ;2frie«>.>-  cc.  •».  .aroNrcasx'CBS.  K*  mtij*  jc 
3Ji»  Itw  j,r:s  tiw  Vrresfcje  ,•«"  a  jcarsJKV  "^t.  aai  :i 
X  '»:■-•'>'    w'.'j.-*.    .-^  *^■vr«    it3«i   wierw  ■a.-aeece  » 

The  raJvnai  *«  .•*"  ^iw  .tSofC*  »s\i  xozbrl  .•€ 
i:r  S.V-S.  ^x'wry  Jas  .-a*  >*«  s«!a«.  A2<:  .vb!- 
■^.■>^  3r  :  •i.'.""«"Ji;  ^■c;_3aC!i'o»     ^rnoienc.  rV.x 

?~  t.    Xic'!a«:i    T-sCv-r   loii    a«f   l^'ci    Sj  ■=■■*«« . 

2it-ni.>^*'  r  "^'uz* '--  K.  ?-  J'TiA.o.  •  .*^rar 
"V  "£.  5*.  nr-r  A  .'•T'-i:* .  Sr  ."  T.  rj  v«--r  T  ":i 
H-Lz.--      ■   -■  r-^.    ■««■   ...    ."     sIt*-    :.  >    "..x-i--r 

r~iv-iaf :.  "•     •■    »ic» 


thus  vacated  Lord  Bayleigh,  Mrbo  has  reoratty 
resigned  his  chair  of  phyaics  at  Cambridge,  ic- 
cording  to  the  statutes,  of  the  twenty-ODe  nama 
proposed  on  the  balloting  list,  eleven  must  be 
those  of  members  of  the  existing  council,  and  t«D 
must  be  those  of  fellows  not  memben  of  tfait 
council.  The  annual  meeting  is  always  heldaa 
Nov.  30. 

November  is  usually  the  month  at  greatest  bg 
in  London,  and  the  present  year  has  seen  no  ex- 
ception. Of  the  density  of  a  London  fog,  frv 
Americans  have  any  idea,  except,  perb^is.  sacb 
as  live  in  Fittabiiigfa.  the  only-  place  where  the 
pwocnt  writer,  who  has  travdled  much  in  tke 
United  States  and  Canada,  has  seen  any  thing 
appcuachin^  to  the  $nK^e-ok>ad  which  bangs  over 
our  English  towns.  An  entire  abaence  of  wind, 
an  atmosphere  alnKvt  snper-aatmatetl  with  moitt- 
Div.  and  the  smoke  fivim  inmunerable  hon%^inM 
chimneys  where  bdomini.-QS  coal  is  bomt.  axe  the 
three  cvvKunvnt  causes  -A  town-fag.  It  was  cal- 
culated a  y*ar  or  two  agv.  by  ProfosBor  Percy  and 
Pr«tf .  Chandler  Rotwns  chemise  to  the  meUlhir- 
gHt  of  the  miiit .  that  the  amoont  of  aotid  nnhnnB 
fuel  which  hn^  is.  a  paU  c-v>3'  Lcndoci  itfae  popo- 
latiait  of  which  ik  ivwhlr.  'L>W>.i:*»>  amrmntpd 
ut  no  bias  tha£  dfty  ».-«&.  As  the  iase  Sir  Wilbain 
SieuecK  pxYSMd  ccx.  ti»  trae  raneiilT  for  dii» 
Mate  of  thiry  s  ^be  iSLiwaied  ■aae  -zt  sas  fcrfneL 

The  varixx  «.vaec^  ir«  s:w  -.-a  the  poiiitaf 
cvir-wpcga:  thee  waacr  ssskesa.  The  pto- 
jnnaaie  for  tbf  a^x;  .t  *£e  ii  mrn-y.  ■:€  the  Sooety 
of  ais  h»  :s!t  'Mtfc  ijHnM.  T^  .rsiazaaa  cf  iB 
vxxiactl.  >tr  F  ASei.  wal  liiii-nsr  at*  vyMHg 
*air«!!s  '.c  Nc*.  i>.  A2ii  av  fjuL-woxic  aas  of 
pawr»  w  :«  r^fiai  £r^  a  iaz-  aasa  .-€  i^  scc^  cf 
the  jt.x'wcy'f  .-otno.-os  Azcaracar  tx  s&e  ^M^■ 
SBstSL*  «xEcicc>.ix  :c  3r»  l^-ati-onis  -rf  asps: 
TA-itojub.  *r:  >!at:-Lii::.  Ti^eacaaecc  .-f  jcwap: 
Cajctuics^  ■ma'^.TTtst  Iiitwra:  -liiKBv  "^^p^if 
rSirtf  ic^r  SR«  «>.t3'c»  '.'  ?.T?FarT  jzni  -xixial : 
t'     .OciMU.  --aetttscrr  ^oil  itt7«a.-»      T"' .  '-«-*»»  — 

j«C3     .-C     -v^ica      It  MSi'    k    3a.lICri~     XIcnrCIBC       SEX 

.t    tKzarfs-  moer  7i>r  ."jokx   3*naa>ic  wol 

■ifeCITitb     z    .sxruiiatt-  lest 
.■o   N  '     ».   ■ar  tVICX 

.-jar«r      TV   s^n     .    '2i«'  jccxsar  ir  x- 
-icamiaic^c    »    »:>  w-»«ij^  i^-jawaitft    ty  tfi 
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LETTERS  TO  THE  EDITOR. 

p.*  florrMpoBrfChJn  iir«  rtqatmlrft  to  be  at  brir/  ni  potmibl*.     Th» 
ifrr'ff  name  f«  <n  aJt  otuct  required  aa  pm<t/ of  ffood  faltk. 

Newcomb's  '  Political  economy.' 

Ix  reviewinif  my  '  Political  economy  '  in  the  last 

unibor  of  Seifncr,  Prof.   E.  J.  James  make:*  gome 

rtinent  rpiimrkB  about  workeni  in  one  field  tres- 

ssiiiK  in  another.     But  his  method  of  dealinK  with 

Sijch  a  tresiMssfr  ia  one  to  be  condt-nined  by  all  lovers 

of  pood  niiiraU  in  criticiwn.    It  con.sists,  in  brief,  in  mia- 

reprfsentinK  his  toaohin^rs,  and  putting  into  his  mouth 

Dguagc  which  he  never  used  and  doctrines  and  opio- 

ns  which  he  never  suittained     His  miiirepreseDtBtionR 

e  so  flagrant,  that  I   feel   it  necessary  to  expose 

em  immediately  in  the  journal  in  which  they  ap- 

retl. 

He  represents  me  as  nndertakini;   "  to  briiiK  order 

to  the  reijjrning  confusion,"  and  "  to  give  the  sub- 

t  a  recognizf  d  place  among  the  sciences  by  being 

10  fir»t  to  treat  and  develop  it  as  a  science  ;  "  putting 

lis  pretentious  language  in  tjuotation  marks  in  such 

way  OS  to  make  his  readers  believe  that  I  used  it. 

I  used  DO  such  language,  and  made  no  such  preten- 

lons.     The  first-quoted  phrase  is,  so  far  as  I  can  de- 

rmine,  entirely  of  Professor  James's   fabrication. 

the  second   quotation   he    has   taken    a    sentence 

lut  the  possible  future  development  of  economics, 

d   altered  it  so  as  to  change  it  into  a  ridiculous 

ilaim  made  by  me  for  my  work.     What  I  wrote  was. 

'  The  author  takes  a  more  ho]>eful  view  of  the  future 

'evelopment  of  economics  than  that  commonly  found 

current   discussiou.      He   holds    that   nothing  is 

eded  to  give  the  subject  a  recognized  place  among 

;be   sciences,  except   to   treat  and   develop   it  as  a 

science." 

It  will  bo  seen    that   Professor  James  takes  the 

sentence  from  its  connection,  and  interpolates  several 

words  in  such  a  way  as  wholly  to  change  its  mean- 

and   application.     I    shall   nut  trust  myself  to 

aracterize  this  prt>cee(ling. 

The  review  tends  to  strengthen  the  moalest  hope, 
expressed  in  the  preface,  that  the  principles  laid  down 
ould  be  accepted  as  forming  a  well-ascertained, 
en  if  limited,  btjdy  of  doctrine.  He  does  not  join 
le  on  a  single  principle  of  those  referred  to,  but 
Terse*,  perverts,  or  misapplies  my  views  on  nearly 
ery  principle  which  he  discusses. 
I  never  asserted  that  "  the  individual,  in  following 
t  his  own  interest,  at  he  rieica  it,  will,  at  the  same 
e,  iilii'iiyK  promote  «n  the  moKt  efficirnt  manner 
e  public  interest."  On  the  contrary,  Book  v.,  .^  5, 
devoted  to  showing  the  error  of  such  a  proposition. 
have  italicized  the  words  in  which  the  misreprescnta- 
eousists.  Strike  out  the  italicized  words,  and 
cw  a  general  rrite  for  alwaija,  and  we  shall 
different  proposition,  which  I  sustain. 
"But  be  is  trying  to  get  formulas  for  a  general  pn- 
Itical  economy  which  shall  hold  gooil  of  present, 
st,  and  future  societies  alike,"  is  an  atrocious  mis- 
presentation.  The  proposition  in  question  is  one 
hich  my  book  distinctly  combats.  Section  25  is 
holly  devoted  to  showing  its  error:  and,  lest  the 
ident  should  forget,  he  is  again  warned  against  it 
the  summary  at  the  end  of  the  book  (p.  HSV). 
He  takes  a  sentence  in  which  I  show  one  of  the 
pensations  for  the  apparent  erils  of  private  own- 
ihip  of  land,  and  comments  on  it  as  if  it  were  my 
io  proposition  in  dealing  with    the  subject.     The 


statement  that  I  confuse  the  labor  party  with  the 
socialists  is  perhaps  pardonable  as  being  an  im- 
pression which  a  hasty  and  superficial  reader  might 
readily  receive,  fmm  the  fact  that,  owing  to  want  of 
space,  only  certain  general  ideas  common  to  both 
could  be  couMdered.  In  tine,  there  is  one,  and  only  one, 
point  in  which  he  correctly  reproduces  the  spirit  of 
my  teaching,  and  joins  is.'ue  with  it;  and  that  is,  my 
conclusion  about  the  practicability  of  socialistic  ideas 
in  the  present  state  of  society.  This  subject,  how- 
ever, is  not  included  in  that  portion  of  the  book  which 
I  ho|H!d  would  meet  with  universal  acceptance. 

I  wish  it  clearly  understood  that  I  take  no  exception 
to  the  terms  in  which  Professor  James  characterizes 
my  work.  That  my  ideas  are  those  of  a  past  gener- 
ation, and  my  expressions  Uke  a  voice  from  the  dead: 
that  i  am  uuacquainte<l  with  the  recent  literature  of 
the  subject,  and  ignorant  of  actual  fa<-t8  in  the  social 
organism.  —  are  views  which  I  not  only  recognize  his 
right  to  hold  and  express,  but  in  the  expression  of 
which  I  admire  his  frankness.  At  the  same  time  I 
do  not  disguise  the  fact  that  it  would  be  very  inter- 
esting to  me  to  know  whether  Professor  James  and 
his  school  dissent  from  any  of  the  principles  which  I 
lay  down  as  forming  the  basis  of  economic  science. 

S.  Nbwoomb. 


Whatever  may  be  thought  of  the  general  tenor  of 
Profi-s4or  James's  review  of  Newcomb's  '  Political 
economy,'  there  are  one  or  two  points  in  it  which 
simply  demand  correction.  In  particular,  there  is  a 
passage  in  the  first  [laragraph  of  the  review,  the  in- 
justice of  which  ran  only  be  set  right  by  citing  it  in 
full,  and  along  with  it  the  passage  in  Professor  New- 
comb's preface  of  which  it  professes  to  be  a  quota- 
tion.    Professor  James  says,  — 

"  Certain  it  is,  at  any  rate,  that  if  a  man  who  bad 
given  the  best  years  of  his  life  to  the  study  of  poliU- 
cal  economy  should  wander  over  into  the  field  of 
astronomy  and  physics,  and  undertake  '  to  bring 
order  into  the  reigning  confusion,'  and  '  to  give  the 
subject  a  recognized  place  among  the  sciences  try  be- 
ini;  the  flr.tt  to  treat  and  develop  it  as  a  science,' 
Professor  Newcomb  would  bo  just  the  man  to  admin- 
ister a  severe  and  deserved  castigation." 

The  paragraph  in  Professor  Newcomb's  preface 
upon  which  this  charge  of  outrageous  pretension  is 
based  is  the  following  :  — 

"  The  author  takes  a  more  hopeful  view  of  the 
future  development  of  economics  than  that  commonly 
found  in  current  discussion.  He  holds  that  nothing 
is  needed  to  give  the  subject  a  recognized  place 
among  the  sciences,  except  to  treat  and  develop  it  as 
a  science.  Of  coarse,  this  can  be  done  only  by  men 
trained  in  the  work  of  scientific  research,  and  at  the 
same  time  conscious  of  the  psychological  basis  on 
which  economic  doctrine  must  rest.  To  such  investi- 
gators a  most  interesting  and  hofioful  field  of  re- 
search is  opened  in  the  study  of  the  laws  growing 
out  nf  the  societary  circulation.  If  the  same  amount 
and  kind  of  research  which  have  been  applied  to  the 
devel'ipment  of  the  laws  of  electricity  were  applied 
to  this  subject,  there  is  every  reason  to  sup()ose  that 
it  would  either  settle  many  questions  now  in  dispute, 
or  would  at  least  show  how  they  wore  to  be  settled." 

Of  course,  no  one  would  charge  Professor  James 
with  purposely  inserting  the  words  we  have  italicized, 
and  thus  con])>letely  altering  the  meaning  of  his 
quotation  ;  but  no  one  can   read   the  paragraph  in 
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Newcomh's  preface  without  seeing  the  gros*  and 
unpardonable  rareleumess  of  a  reviewf  r  who  would 
interpret  it  as  Professor  James  did,  not  to  epeak  of 
the  additional  carf^lessnes"  in  writiuf?  which  led  him 
to  so  misquote  Nt^nromb's  words  as  to  make  them 
explicitly  convey  the  meaning  ho  had  falsely  assigned 
to  them. 

Somewhat  more  pardonable  —  if  due  to  ifnioranee 
on  Professor  James's  part  —  is  his  speakinp  of  Pro- 
fessor Newcorob  as  '  wondering  'iver  into  the  eco- 
nomic 6eld '  at  an  advanced  period  in  his  life. 
Most  people  in  this  country  *bo  are  interested  in 
economics  know  that  Professor  JCewcomb  has  been 
a  student  and  wnter  upon  economics  for  the  lost 
twenty-five  years  or  more.  If  Professor  James  k'lew 
this.  —  however  low  might  be  his  opinion  of  the  re- 
mit of  Professor  Newcomh's  studies,  —  his  speaking 
of  Newcomb's  '  wandering  over  into  the  economic 
field'  is  simply  inexcusable  misrepresentation. 

Professor  James  goes  on  to  say  that  "there  is  no 
evidence  in  the  style  of  reasoning  m  this  work  that 
the  author  is  at  all  acquainted  with  the  recent 
literature  of  the  science  either  in  England  or  on  the 
continent.  One  great  advance  in  economic  science 
in  the  lost  twrnty  five  years  lies  in  a  change  of  its  pre- 
vailing method."  I,  for  my  part,  do  not  know  to  what 
extent  Professor  Newcomb  may  lie  acquainted  with  the 
writings  of  the  recent  Oermon  economists  or  their 
English-speaking  followers  ;  but,  so  far  as  the  absence 
of  any  effect  of  their  work  upon  his  method  of  dis- 
cussion is  relied  upon  as  evidence  on  this  head,  it  is 
very  pertinent  to  ask  Professor  James  how  much  of 
the  influence  of  these  writers  is  discernible  in  Pro- 
fessor Sjdgwick's  recent  work  on  political  economy. 
Professor  Sidgwick,  beini;  unfartunately  '  professor 
in  moral  and  political  philosophy,'  may  be  regarded 
by  Prolessor  James  as  not  quite  enough  a  specialist 
to  be  cited  ;  but  wo  have  bis  own  word  for  it  (in  his 
preface)  that,  "  among  foreign  writers,'"  he  had  ■'  de- 
rived most  assistance  from  the  works  t)f  Professors 
A.  Held  and  Wagner  ;  "  and  in  spite  of  his  having 
seen  the  new  light,  his  book  professes  to  be  in  the 
main  a  guarded  restatement  of  the  principles  of  the 
old  masters. 

This  is  not  the  placu  to  enter  into  a  general  discus- 
sion of  the  merits  of  the  new  economists  who  think 
they  have  'exploded'  every  principle  of  political 
economy  from  which  they  can  show  that  an  erroneous 
practical  conclusion  has  been  drawn,  and  who  freely 
distribute  such  adjectives  as  '  crude,'  '  dogmatic,'  and 
'  mazy,'  in  speaking  of  any  theory  which  they  find 
has  not  taken  note  of  every  disturbing  influence.  But 
it  is  presumptuous  in  a  lueratier  of  this  school  to  re- 
^rd  a  general  adherence  to  the  methods  of  Mill  and 
Coirnes  as  evidence  of  ignorance  or  incompetence. 

It  would  take  too  long  to  show  how  unfair  is  Pro- 
fessor James's  presentation  of  Newcomb's  treatment 
of  lainai-z-faire  I  trust  that  the  correction  I  mode  at 
the  beginning  of  this  letter  may  be  enough  to  render 
the  reader  somewhat  i^uspicious  of  Professor  Jonies's 
fairness  and  accuracy  in  representing  his  niithor.  It 
may,  however,  be  worth  while  to  re  enforce  this  suspi- 
cion by  observing  that  the  last  sentence  in  Professor 
James's  article  is  entirely  and  absurdly  gratuitous,  as 
Professor  Newcomb,  in  speaking  (p.  153)  of  the  gov- 
ernment's assuming  (an  unfortunately  chosen  expres- 
sion, I  admit)  that  "the  values  of  equal  weights  of 
the  two  metois  have  a  certain  fixed  ratio  to  each 
other,"  is  simply  engaged  in  di'scrtbiny  what  govern- 
ments do  when  they  establish  an  unlimited  bimetallic 


system  ;  his  discussion  of  the  '  views'  both^j 
metalliste  and  of  bimetallists  brine 
subsequent  portion  of  the  book  (which  Ftd 
James  would  seem  not  to  have  reodi  in  wUi 
criticises  the  arguments  on  both  sides  without  tin 
in  favor  of  either.  EASLkS 

Bsltlmorv,  Nov.  IT. 


The  Biela  meteors. 

The  Bielid  meteors  were  observed  here  I 
able  numbers  last  evening.     I  am  sorry  tol 
having  been  very  busily  occupied  all  day,  ll 
forgotten  that  they  were  exj>octed,  and 
on    the   lookout  for  them   at  the   beginnq 
darkness.     I  supfKise  that  in  conse<]uence  1 
misse<l  the  maximum  of  the  shower,  whic" 
have  occurre<l  very  eaily  in  the  evening. 

On  going  out  of  my   house  at  713,  my  j 
was  immediately  attracted  by  seeing  two 
the  sky  together,  followed  almost  instantly  I 
While    walking    the    first    hundred    yar' 
twelve ;  and   during  the  whole   ten    minu 

to   the   Halsted   observatory,  I    counted      

though  the  eye  was  much  disturbed  by  tke* 
lights,  and  though  for  a  considemble  jiart  of  llu 
the  view  of  the  sky  was  more  or  leas  oh«lnicl 
trees  and  buildings.  The  shower  was  apparvnl 
the  wane,  however,  and  the  number 
diminUhe<l  pretty  regularly.  Up  to  T.45. 1 
hundred  had  been  recorded  in  all ;  Iwr 
time  and  8  o'clock,  only  three  or  four 
seen,  and  observation  was  discontinoed. 

About  half  a  dozen  of  the  hundred  were  | 
as  stars  of  the  first  magnitude  ;  about  fift| 
the   second   and   third  magnitudes  ;  and 
mainder  a  considernblc  proportion  were 
filth  and    sixth    magnitudes,    just   fairly 
the  naked  eye,  and  only  seen  when  one  b^ 
be  loiiking  at  the  exact  place  where  they 
Of  course,  it  is  hkely  that  the  real  nuuin 
faint  meteors  was  much  largor  in  propor 
brighter  ones  than  the  actual  obs- 
dicate.     Several  of  the  larger  v\. 
lasted    for  two  or   three  seoonil- 
were  always  red.     In  no  c«.«e  wn-  i!h 
train,  of  the  greenish  or  bluish  tiiiL" 
teriies  the  Leonids.     The  tracks   wer»  vri] 
them  more  than  10'  or  15'  long,  and  the  i 
rather  slow  for  a  shooting  star,  the  duratid 
being  usually  more  than   a  second,  ev»>n 
path  was  not  more  than  5    long.     In  a  fr«f| 
tracks  were  decidedly  curved  or  crooked. 

The  '  radiant'  was  very  well  marked,  — I 
giim  about  4 '  long,  north  and   south,  anil 
wide.     Its  centre,  according  to  the  l«;»t 
could  form,  was  about  '2    north-weat   fr« 
Androroedae,  A.R.  l""  50"",  «  43'.ri.      The  i 
tion   rests  largely  upon  three  nearly  I 
leors.  with  tracks  not  exceeding  15 
appeared    within    the    limits  of  the 
agrees     satisfact<irily    with    the 
plotting  fifteen  or  twenty  other  trafl 
part  of  the  sky. 

It  would  seem  from  this  that  the  radiant 
little  farther  east  than  it  was  in  i  - 
iog  to  A.  S.  Uvrschel  iAtonlJilii 
p.  78),  its  position  was  A.K,  l''4I'|'  Cn  ..i 
In  1873  some  of  the  tiest  otjservers  found! 
of  two   or  more  distinct  radiants.     No 
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jnd  is  indicated  by  any  observations  last  Dig;ht, 
)iou|;h  a  few  of  tbe  inefor  tracks  (perhaps  Bve  or 
jx  in  nil)  would  not  pass  strictly  tbrouKb  tb(*  radiant 
*  traced  back.  C.  A.  YoUNO. 

Prtaoeton,  K.J.,  Not.  SB. 


A  bright  meteor. 

On  Friday,  Not.  VA,  aUmt  10.30  a.m  .  the  attention 
^f  a  number  of  our  students  was  attracted  bv  a 
Ikrilliant  meteor. 

Thi"  appparauce  as  described  by  Mr.  H.  Toulmin, 

pf   the  senior  class,  is  as  follows  :  The  path  of  the 

Beteor  befcan  15    or  20    west  and  north  of  the  zenith, 

^cillowini;  a  north-westerly  direction,  and  ending  some 

from  the  horizon. 

Tbe  brightness  he  compares  to  that  of  Venus 
when  iieen  at  nitrht.  The  sun  was  shining  briKhtly, 
and  no  clouds  were  noticed.   No  explot^ion  was  heard, 

I  nor  did  any  fragments  seem  to  reach  the  ground. 
I  C.  L.  DOOUTTUC. 

b 
ft 
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Absorption  of  mercurial  vapor  hj  soils. 

Last  year  considerable  attention  was  excited  by 
e  proposition  to  uliline  the  insecticide  properties  of 
ercuriul  vapor  against  the  phylloxera  or  vine-louse, 
bis  FUg^estion  originated  with  Mr.  J.  A.  Bauer,  a 
druegist  of  San  FranciFCO,  and  himself  the  owner  of 

I  a  -vineyard  in  the  infested  region  of  the  Napa  valley, 
Srbere  he  had  for  some  years  experimented  on  the 
HBcacy  of  mercury,  and  natixfied  himi-elf  of  its  use- 
fulness as  a  preventive  of  infection,  when,  in  plant- 
Big,  each  catting  was  surrounded  by  a  few  inches 
•f  earth  mixed  with  'deadened'  mercury.  U|)on 
publication  of  the  fact,  a  considerable  demand  for  the 
mercurial  mixture  (consisting  of  equal  parts  of  finely 
ivided  mercury  and  clay  or  chalk)  was  made  by 
ireons  interested,  and  many  thousand  vines  were 
Ited  in  different  localities  in  the  manner  prescribed 
Bauer.  This  was  to  mix  thoroughly  aV>out  a 
of  earth  with  an  ounce  of  the  above  mixture, 
and  fill  in  with  it  the  hole  in  which  the  cutting  has 
^^been  placed,  to  the  depth  of  at  least  six  inches  from 
^HAbe  surface.  Many  experiments  were  also  made  on 
^l^ines  already  infested,  to  see  if  the  mercury  would 
^Bp^doally  spread  so  as  to  disinfect  the  whole  of  tbe 
^B?oot  system. 

^^  Contrary  to  expectation,  most  of  these  experiments 
proved  a  failure,  ioasmucb  as  the  phylloxera  seemed 
to  continue,  unchecked,  on  the  roots  already  infefted, 
and  in  some  cases  clean  cuttings  had  become  infested, 
despite  the  surrounding  mercurialised  soil. 

Having  witnessed  a  number  of  the  successful  ex- 
periments ufHin  which  Mr.  Bauer's  recommendations 
were  based.  I  undertook  an  investigation  of  the  cir- 
cumstances of  the  reported  fnilures,  anil  soon  discov- 
ered twothatwereessontial.  One  wasthnttbe  mercury 
nied  was  considerably  contaminated  with  lead,  which 
is  known  to  diminish  exceedingly  the  evaporation  of 
mercury  ;  another,  that  oil  had  been  U8e<i  in  order  to 
facilitate  tbe  '  deadening '  (irncess,  and  thus  each 
lobule  was  covered  with  a  film  that  additionally  im- 
ed  volatilization.  In  fact,  the  iodine  test  for 
ercurial  vapor  showed  that  a  mere  trace  of  tbe  lat- 
r  exiitted  around  tht>  mixture  furni.ihed  by  Mr. 
r,  wfailea  similar  one  prepored  with  pure  mercury 
abundant  volatilization  at  the  ordinary  tem- 
re,  and  acted  very  promptly  upon  insects. 


Yet,  upon  using  the  latter  mixtnre  in  tbe  manner 
proscribed  by  Mr.  Bauer,  in  a  very  clayey  soil,  neither 
the  insects  nor  the  iodine  test  manifested  the  pres- 
ence of  mercurial  vapor.  It  was  now  remembered 
that  Mr.  Bauer's  successful  experiments  had  been 
made  in  a  very  sandy  soil  of  the  city  of  San  Fran- 
cisco ;  and  the  inference  was  plain,  that,  just  as 
aqueous  vapor  would  be  absorbed  to  a  much  greater 
extent  by  a  clay  soil  than  by  saud,  so  the  mercurial 
vapor  was  at  first  absorbed  by  the  former  until  satu- 
ration was  reached,  which  might  not  be  for  many 
weeks  or  even  months  ;  the  »>il  acting  as  an  effectual 
disinfectant  until  supersaturated. 

Experiments  proved  this  surmise  to  be  correct ;  and 
the  investigation,  still  in  progress,  seems  to  show 
that  the  capacity  of  soils  for  the  absorption  of  aqueoos 
vafxir  may  serve  as  an  approximate  measure  of  their 
relative  capacity  for  the  absorption  of  mercnrial 
vapor  also.  Thus  in  pure  sand,  which  in  a  saturated 
atmosphere  at  15'  C.  absorbed  only  .5  per  cent  of 
aqueous  va(ior,  the  amount  of  mercnrial  vapor  ab- 
sorbed was  too  small  for  analytical  determination ; 
while  in  a  clay  soil,  absorbing,  under  the  same  condi- 
tions, (t  per  cent  of  watery  vapor,  the  mercurial  vapor 
retained  at  40  C.  amounted  to  01*2  per  cent,  equiva- 
lent to  about  1.30  grains  per  cubic  foot  of  soil.  Now, 
since  from  one-fourth  to  onc-holf  cubic  foot  was  used 
in  the  treatment  of  vines,  it  follows  that  from  i)3  to 
05  grains  of  metal  out  of  tbe  '240  U9e<l  in  each  case, 
would  have  to  evaporate  and  impregnate  tbe  soil, 
before  any  free  vapor  would  be  avaiUble  for  action 
on  the  insects.  At  the  low  temperature  of  the  soil 
this  would  naturally  take  a  considerable  length  of 
time  :  hence  tbe  failures. 

It  is  of  course  perfectly  feasible  to  insure  this  im- 

a nation  beforehand  by  exposing  the  mercurial- 
soil  to  a  higher  temperature  (e.g.,  to  that  of 
49°  C,  easily  attained  in  UaliXornia  by  ezpoaure  to 
the  sun)  for  ten  or  twelve  hours,  or  for  a  much 
shorter  time  to  steam-heat.  A  clay  soil  ao  prepared 
will  act  on  the  phylloxera  as  promptly  aa  when  sand 
is  used  ;  all  being  dead,  or  incurably  poisoned,  within 
from  '20  to  30  hours. 

The  method  is  therefore  far  from  being  a  failure, 
as  has  been  industriously  represented  by  interested 
parties.  It  will  accomplish  all  that  has  ever  been 
claimed  for  it ;  to  wit,  the  preservation-  of  young 
vineyards  from  infection  through  the  ingress  of  the 
phylloxera  from  above  ;  and,  as  there  is  no  occasion 
for  disturbing  the  earth  immediately  surri.)undirig  the 
stock  of  a  vine,  there  is  no  reason  why  this  proKrtion 
should  not  continue  for  all  the  time  the  vine  is  likely 
to  live.  With  proper  precautions,  it  will  ah<o,  no  doubt, 
be  available  against  other  insect  pest«  of  similar 
habits ;  eg.,  the  '  woolly  aphis '  (Schizoneura  lauicera 
Hausm.)  The  conditions  for  successful  application  in 
practice  in  various  cases  are  still  under  investiga- 
tion. E,  W.  HlIXlABD. 

Aftrlc.  ezper.  ststlon,  Beriielejr,  Ual., 
Not.  M. 


Tbe  Engflisb  sparrow. 

Your  correspondent  in  Seirnve,  No.  147,  asks  for 
information  in  reganJ  to  the  English  .sparrows.  In 
this  city  (Cincinnati)  and  vicinity  there  are  large 
numbers  of  these  birds,  and  local  umitholugists  have 
no  hesitation  in  saying  they  drive  away  the  native 
songsters. 

At  my  house,  in  one  of  t  he  thinly  populated  suburbs, 
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they  vere  abundant  daring;  the  rommer.  A  patch  of 
woods  close  hy  harbored  many  native  birds  which 
occasionally  strayed  into  trees  near  the  house.  As 
soon  as  one  of  these  ventured  to  alight  on  a  branch, 
the  sparrows  would  desert  the  eaves  of  the  house  and 
settle  on  the  tree,  and  there  they  would  chirp  and 
chatter  till  the  other  bird  was  literally  driven  away. 
Bobins  and  flickers  were  greatly  annoyed,  but  the 
cat-bird  flirted  his  tail  in  disdain,  and  seemed  to  be 
the  only  one  which  could  not  be  driven  away. 

As  for  their  insectivorous  habits,  I  have  been 
informed  by  Mr.  Charles  Dury  that  he  has  dissected 
forty  or  fifty  of  the  birds  which  were  shot  at  different 
times  and  places  during  two  years.  In  none  of  these, 
with  but  a  solitary  exception,  did  he  find  a  trace  of 
the  remains  of  an  insect.  Every  one  was  filled  with 
seeds  of  one  sort  or  another ;  and  he  concluded  the 
insect  had  been  picked  up  and  swallowed  by  mistake. 
Still,  it  would  appear  that  numbers  of  cicadas  were 
killed,  though  not  eaten  by  the  birds,  here  as  well  as 
in  Washington. 

As  far  as  the  extermination  of  the  sparrow  goes, 
it  does  not  seem  a  difficult  task.  Let  the  laws  pro- 
tecting it  be  repealed.  Let  a  bounty  be  offered  for 
every  scalp,  and  free  permission  to  kill  whenever 
and  wherever  found  would  tend  to  rapidly  diminish 
the  number  of  the  pests.  The  increase  in  number  is 
largely  due  to  the  protection  afforded  by  law,  and  by 
the  sentiment  of  people.  If  wolves,  bears,  and 
panthers  can  be  exterminated  by  the  means  above 
spoken  of,  there  seems  little  reason  to  say  that  the 
same  result  would  not  follow  with  the  sparrow. 

Jos.  F.  Jamxs. 
CinoioDati,  Not.  K. 


I  would  like  to  give  some  information  in  regard  to 
the  habits  of  the  English  sparrows,  which  I  hope  will 
soon  be  stamped  as  outlaws,  and  a  price  put  on  their 
heads,  like  unto  those  of  all  marauders. 

They  not  only  drive  away  our  native  birds,  but  are 
the  worst  enemies  of  the  fruit-grower  and  gardener. 
They  are  not  scavengers,  but,  on  the  contrary,  by 
their  habits  become  defilers  of  human  dwellings  and 
water.  I  will  give  such  facts  as  came  to  my  notice 
during  many  years  of  observation  at  my  home  in 
Hudson  county,  N.J.,  which  will  substantiate  the 
above  assertions. 

We  had  provided  numerous  boxes  for  nests  for 
bluebirds  and  wrens  in  the  trees,  and  before  the 
introduction  of  the  English  sparrows  in  New  York,  in 
1864,  tbese  were  invariably  occupied  by  the  same 
family  each  spring:  additional  nests  were  always 
soon  occupied.  Any  one  acquainted  with  these  pretty 
httle  singers  will  understand  the  peculiar  charm  they 
lend  to  a  country  home.  During  the  summer-time 
the  grove  would  be  full  of  thrushes,  who  would  build 
their  nests  in  the  underbrush,  and  fill  the  morning 
and  evening  air  with  their  melodious  song. 

Within  four  years  after  the  introduction  of  English 
sparrows,  they  had  found  their  way  to  our  home,  and 
immediately  began  harassing  the  bluebirdfi,  some- 
times destroying  their  nests.  As  soon  as  we  noticed 
this,  we  took  the  part  of  our  pets  the  bluebirds,  and 
would  fight  the  sparrows  at  every  point.  This  was 
soon  noticed  by  the  bluebirds ;  and  it  actually  hap- 
pened, that,  when  hard  pressed  by  the  sparrows,  they 
would  fly  close  to  the  house,  to  attract  our  attention 
to  their  trouble  by  plaintive  cries.    We  succeeded  in 


protecting  them  for  a  few  years  ;  but,  with  the  xvfA 
increase  of  the  sparrows,  the  bluebirds  have  left  their 
former  abodes,  never  to  return  to  them  except  u 
travellers. 

When  we  noticed  that  the  wrens  were  harasMd  ii 
a  similar  manner,  we  made  the  entrance  holes  to  tlw 
boxes  so  small  that  sparrows  conld  no  longer  enter. 
We  then  found  that  the  sparrows  would  take  torn 
about  sitting  on  the  perch  in  front  of  the  openiDf; 
until  the  old  wrens  had  left,  or  until  tbe  young  oom 
were  starved.  In  two  cases  we  found  that  old  wre» 
had  been  kept  imprisoned  until  starred  to  death  br 
the  sparrows  preventing  their  exit.  We  did  all  >• 
could  to  drive  them  off,  —  shot  them  with  guns,  cauglit 
them  in  traps,  destroyed  their  nests,  etc. ;  but  all  is 
vain.  They  learned  to  recognize  a  gun,  and,  astiiev 
always  have  guards  in  a  flock,  a  signal  from  a  guard 
would  scatter  them  to  the  ^nds  instantly.  Tbej 
could  only  be  caught  in  traps  for  but  a  abort  time, 
when  again  they  would  become  acquainted  vitk 
them,  and  avoid  them.  The  best  way  to  drive  then 
away  seems  to  be  to  destroy  their  nests  without 
tiring ;  then  they  will  partly  leave.  They  wooU 
fight  the  brown  thrush,  and  scatter  its  eggs,  wlea- 
ever  opportunity  presented  itself,  and  seemed  to  take 
particular  delight  in  pulling  the  nests  to  pieces  to 
build  their  own  with  the  debris. 

In  spring  they  destroy  the  strawberries,  to  Wgii 
with,  and  attack  every  variety  of  fruit,  except  cnr- 
rants,  gooseberries,  and  apples.  They  do  not  feed  oo 
cherries  to  make  their  living,  like  native  birds,  bat 
merely  take  a  bite  of  each  berry,  and  destroy  it 
wantonly.  When  pears  are  ripe,  they  will  peck 
large  holes  in  them  to  drink  the  juice.  They  genersDj 
appropriate  half  our  vineyard,  and  cannot  be  fright 
ened  by  scarecrows.  They  invariably  keep  them- 
selves busy,  when  not  hnngry,  by  pickiaf;  off  yoDBj; 
sprouts,  especially  of  fine  plants  and  roee-bushes,  but 
do  not  spare  trees.  It  seems  that  they  do  this  merely 
to  keep  themselves  busy.  In  addition  to  the  above, 
they  do  not  destroy  worms  which  build  a  web, 
although  they  probably  destroy  chrysalides  or  opes 
cocoons  in  winter-time,  when  they  can  And  no  other 
food.  We  have  never  seen  them  destroy  wonns  is 
summer-time,  when  other  food  is  abundant. 

O.  C.  HxHiaHS. 

LoutoTine,  Kr.,  Nov.  £7. 


A  new  Tariable. 

As  an  item  of  interest  for  your  astronomical  note*, 
I  send  the  following  :  — 

I  have  discovered  the  star  D.H.-t- 27,8890,  to  be  a 
variable  of  the  n  Aquilae  type. 

A  preliminary  reduction  of  the  observationa  so  far 
obtained,  from  which  a  light  curve  has  been  formed, 
indicates  strongly  that  the  period  will  not  vary  modh 
from  four  and  a  half  days.  The  approximate  limits 
of  fluctuation  I  find  to  be  from  6.6  to  6.7  mag.  Hw 
position  of  the  star  for  1865.0  is  B.A.  2(^  4S»  IfA: 
decl.-»-27°42'.3. 

The  star  is  likely  to  prove  an  interesting  one, 
owing  to  its  short  period,  there  being  only  three 
known  variables  of  this  type  with  shorter  periods. 

The  variability  and  character  of  the  lif^ht  changes  J 
have  been  confirmed  by  Mr.  S.  C.  Chandler,  jnn.,  of  J 
the  Harvard  college  observatory. 

EDWnr  F.  Sai 

Cambildgeport,  Mass.,  Nov.  80. 
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ELECTIVE  STUDIES  AT  HARVARD.' 

A  XEW  dejiarture  haa  been  made  in  Han-ard 
<-<>llog«  during;  the  past  year,  in  that,  for  the  first 
time  in  itit  liistory,  freshmen  liave  been  allowed 
to  ch(x»ie  a  umjority  of  their  studies.  Under  tlie 
now  rules  liut  seven-sixtcentlis  of  the  work  of  tlie 
1 1 '  -hman  year  will  be  prescribed  :  the  rest  of  tlie 
•.■.lUfge  course,  eicejiting  a  few  exercises  in  English 
c-oni|x«iti>:in,  will  be  elective. 

Let  UB  examine  on  wlrnt  facts  the  Horrnrtl 
faculty  build  their  contidence  in  the  elective 
*<.%  stem  :  in  what  sense  it  can  be  called  a  system  : 
wln'ther,  furthermore,  its  introduction,  while 
Doking;  instruction  more  agreeable,  does  not  tend 
lower  its  standard ;  and,  last,  whether  its 
sndency  is  to  foster  character,  and  to  make 
igorous  and  law-revering  men. 

preliminary  objection  is  that  the  so-called 
is  really  no  system  at  all,  but  a  mere 
jtting  of  straps.  This  is  a  misconception.  The 
[ident  under  it  merely  chooses  the  specific  topic 
his  study  :  what  the  amount  of  it  shall  be.  and 
irhat  its  grade  of  excellence,  are  decided  for  him. 
itter  comfileting  his  freshman  year,  the  Harvard 
adent  must  pass  successfully  four  elective  courses 
each  of  the  following  three  years  ;  and  in  each 
sane  or  single  line  of  study  50  jier  cent  of  a, 
iuta  mark  are  re»iuired  each  year  for  a  pass. 
Ifter  liis  first  year,  then,  the  Harvard  B.A.  must 
ive  prosecuted  twelve  courses  of  self-selected 
ndieB,  and  mastered  them  at  least  half  iterfectly. 
The  essence,  then,  of  the  elective  Bystt>m,  is  fixed 
atity  and  qtiality  of  study,  but  variable  topic. 
Every  im|x>rtant  New  England  college  admits  it, 
I  a  certain  extent,  in  Ixjth  senior  and  junior  years, 
irhile  some  allow  it  in  the  sophomore.  In  Har- 
iUi  adoption  has  been  very  gradual.  In  1825 
lions  were  first  allowed  in  modem  languages, 
rs  of  exyieriment  followed,  with  the  result  that 
old  method  was  step  by  Htep  !ibaiidono<l. 
Ite  time  of  transition  has  been  one  of  grejit  pros- 
ity.  During  the  past  fifteen  yean  the  gifts 
th«t  university  have  averaged  |2flO,000  a  ywir, 
I  the  number  of  students  liaa  steadily  increased  ; 
average  attendance  of  undergraduates  during 
fire-year  period  1881   to  l\m  amounting  to 

Al>«tnot  i>f   ProfpMor  Palmer'i  trtlcle   on  Electlre 
ndim  lit  tiar>iu4  uulrenlty,  .linrfovrr  rev<«iii. 


only  438.  while  that  daring  1881  to  1886  reached  a 
total  of  873. 

Harvard,  then,  has  become  prosperous  by  taking 
tlie  lead  in  a  great  educational  movement,  the 
necessity  for  which  lay  in  the  fact  that  of  late 
years  the  field  of  knowledge  has  so  greatly  widened. 
A  place  on  the  college  curriculum  has  lia<l  to  be 
found  for  nio<lern  languages,  political  economy, 
and  science  in  its  various  departments.  To  avoid 
the  danger  of  suiK'rficiality,  —  wliich  is  opjKwed  to 
thorough-going  discipline  and  the  acquirement  of 
sound  mental  habits  of  thought.  —  a  irhoice  was 
necesBorj'  l)ctween  so  many  different  »iibj«:ts.  In 
making  this,  too.  {H-rnonal  aptitudes  had  to  bo 
considerc<l,  and  thus  a  new  principle  was  intro- 
duced ;  viz.,  that  of  valuing  studies  loss  according 
to  their  subject-matter  than  according  to  their 
fitness  for  tlie  mind  of  the  student.  Tlie  will  came 
to  lie  treate<l  as  of  primary  im[xirtance.  Tlie 
student  is  told  at  Harvard,  ■  Study  wliat  you  wUl, 
but  you  must  wiU  to  study  something.'  The  boy 
is  thus  taught  how  to  choose  during  the  formative 
{leriod  of  his  life,  that  is,  between  the  ngeu  of 
eighteen  and  twenty-two. 

.\  manlier  type  of  character  is  actually  olieerved 
08  the  elective  principle  extends.  The  students 
show  an  enthusiasm  for  their  work  th.at  wus 
lacking  formc-rly.  Tlieir  ideal  of  a  '  gentlemim '  is 
now  higher  tlian  it  was ;  and  hazing,  winilow- 
smashing,  and  disturbing  a  lecture-room,  are  now 
things  of  the  jNist.  Tliat  a  de<'eiit  scholarship  haa 
now  become  reputable,  may  be  seen  from  the  fact 
that  in  the  last  senior  year  91  out  of  101  men 
received  'honorable  mention;'  i.e.,  took  a  high 
rank  in  tliree  or  more  courses  of  a  single  defiart- 
ment.  The  following  table,  which  gives  the 
average  percentage  of  marks  attained  at  examina- 
tions during  the  past  ten  years  shows  tlmt  the 
standard  of  good  scholarship  lias  been  steadily 
rising. 
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Observe  that  the  marks  become  higher  on 
approaching  the  senior  yean,  where  the  elective 
principle  moat  prevails,  and  that  wliile,  in  1874, 
uue-liolf  of  the  frcehmen  who  were  doomed  to 
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prescribed  studies  gained  lees  than  60  per  cent, 
ten  years  later  one-half  of  the  seniors  obtained 
four-fifths  of  a  perfect  mark  in  four  electives. 

Two  objections  may  here  be  raised  ;  viz.,  that 
the  selected  courses  will  have  but  little  connection 
with  each  other,  and  that  the  easiest  ones  will 
always  be  the  favorites.  An  answer  to  the  first 
objection  is  contained  in  the  fact  that  nearly 
one-half  of  the  last  senior  class  chose  at  least  three 
closely  related  courses.  The  charge  of  '  soft ' 
courses  is  the  stock  objection  to  the  elective 
system,  and  seems,  a  priori,  a  sound  one.  The 
subjoined  list  of  the  courses  which  in  1888-84 
were  most  largely  attended  by  seniors  and 
jtmiors,  shows  that,  when  choice  gets  full  play,  the 
factor  of  interest  may  make  a  severe  study  popular. 

The  courses  were  :  Mill's  poUtical  economy,  125 
seniors  and  juniors ;  later  European  history,  102 ; 
history  of  ancient  art,  80 ;  comparative  zoology, 
68  ;  political  and  constitutional  history  of  the 
United  States,  56 ;  psychology,  52  ;  geology,  47  ; 
constitutional  government  of  England  and  the 
United  States,  45.  Are  not  these  studies  just  those 
which  should  be  the  most  popular? 

It  may  be  asked  how  such  wise  selections  are 
secured,  and  we  answer,  simply  by  making  them 
deliberate.  In  June  the  students  must  choose 
their  studies  for  the  next  year,  and  notify  the  dean 
of  their  choice.  Until  Sept.  21,  any  elective  may 
be  changed,  on  notice  sent  to  the  dean.  During 
the  first  ten  days  of  the  term  no  changes  are 
allowed,  but  afterwards  for  a  short  time  they  are 
easily  effected.  For  the  remainder  of  the  year 
no  change  is  possible,  except  for  urgent  reasons. 

By  these  means  the  faculty  tries  to  avoid  waste 
of  time  over  unprofitable  studies.  Of  course,  not 
seldom  unwise  choices  are  made ;  but  is  not  that 
true  to  an  even  greater  extent  in  the  case  of  pre- 
scribed studies?  Moreover,  the  wastes  of  prescrip- 
tion aSect  chiefly  the  energetic  and  original  stu- 
dents, whUe  under  the  elective  system  it  is 
especially  the  shiftless  and  dull  who  suffer,  that 
is,  men  who  cannot  be  much  liarmed  by  any  sys- 
tem. 

Then,  how  much  the  instruction  under  the  two 
systems  differs  I  When  studies  are  prescribed, 
the  teaching  becomes  often  a  secondary  affair,  and 
the  pupils  have  to  be  urged  to  work.  Under  the 
elective  system  the  student  feels  that  he  has  some- 
thing at  stake,  and  a  higher  style  of  teaching  be- 
comes possible.  Theses  are  read,  and  original 
works  consulted.  During  1860-61  only  56  per  cent 
of  the  Harvard  undergraduates  consulted  the  col- 
lege library  ;  during  1883-84,  85  per  cent. 

Then,  again,  under  the  new  system  at  Har- 
vard, attendance  at  lectures  is  not  compulsory  ; 
though,  of  course,  a  lengthened  absence  would 


not  be  permitted.  The  results  obtained 
trusting  the  students  have  heen.  satisfactorv 
the  last  senior  class  the  total  absences,  wb 
from  sickness,  misdeeds,  or  other  causes,  amoi 
to  but  16  per  cent  of  the  total  number  of  r 
tions.  C!olleges  requiring  attendance  seldom 
better  results. 

But  when  studies  are  elective,  professor 
benefited  equally  with  students.  Teachei 
taught  are  brought  closer  together,  a  cot 
sympathy  animating  both  alike.  The  iHt)f 
too,  gets  to  see  himself  as  others  see  him,  a 
inefficient,  his  class  soon  dwindles  away, 
professors  and  students  are,  in  fact,  put  (m 
good  behavior. 

But  why  introduce  the  elective  system  so 
as  the  freshman  year?  First,  because  the  ; 
of  eighteen  needs  just  such  a  happy  inflnen 
his  character  as  the  system  gives ;  second,  be 
the  loss  of  time  incident  to  learning  to  choos 
best  be  borne  in  the  earlier,  that  is,  least  vali 
college  years  ;  while,  last,  the  change  from  s 
to  character  methods  is  too  important  to  be  m/ 
by  the  mere  passage  from  one  class  to  anc 
A  change  of  residence  should  mark  it  A  cl 
ter-coUege,  then,  while  no  place  for  the  ind 
rich,  is  best  suited  for  the  democratic  man 
whom  the  elective  system  gives  an  opportwiit 
mental  and  moral  expansion  which  no  compu 
system  can  afford. 

"We  must,  however,  remind  the  reader  tba 
system  is  not  yet  perfected,  and  has  still  man; 
perfections.  Convinced,  as  we  are,  of  the  sc 
ness  of  its  method ,  we  invite  criticism,  which  si 
now  turn  to  the  important  work  of  betterii 
details  of  operation. 


ENSILAGE  IN  ENGLAND. 

In  a  return  to  the  house  of  commons,  en 
'  Ensilage  commission,  evidence,  part  L,  Pn 
nary  report  and  minutes  of  evidence,'  and 
'  Return  of  the  replies  to  questions  relating  U 
and  ensilage  put  by  the  agricultural  deport 
privy  council,'  which  have  lately  reached  u 
latest  information  is  contained  in  regard  1 
views  held  in  Great  Britain  as  to  the  value  o 
and  ensilage,  and  the  practical  succ«SEff 
experiences  with  this  still  somewhat  experii 
method  of  preserving  and  feeding  various 
of  green  food  to  stock,  in  an  undried  conditi 

The  evidence  obtained  voluntarily  by  th< 
liamentary  commission  from  thirty-eight  witi 
including  Sir  John  B.  Lawes,  Viscount  D« 
zelles,  and  the  owners  and  occupants  of 
large  estates,  their  agents  and  tenants,  an 
inventors  of  different  forms  of  silos,  not  excl 
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ay  testimony  of  an  nnl'iivorablo  natim-,  Liut  vn- 
leavoring  to  induce  jierstinB  believed  to  lie  ojiposed 
the  Bj-steiu  to  give  tlieir  o])inion,  has  in  their 
pillion,  without  exception.  eKtabliBhtnl  the  riaiind 
of  tlif  system  to  a  i^oiisidenihle  amount  of  success ; 
Mid.  although  in  some  ciises  the  results  have  lx<en 
evidently  more  satisfactory  thaji  in  others,  never- 
dieless,  all  the  systems  seem  to  show  that  a 
aourialuDg,  useful  food  for  animals  can  l)e  pre- 
rved,  indejiendently  of  any  drying  jirocess, 
within  wide  lines  of  divergence  in  tlie  details  of 
,the  methods  adopted.  Different  degrees  of  weighi- 
ng and  of  exclusion  of  atmospheric  air  are  the 
BU8ee  of  different  degrees  of  heat,  and  of  c-onse- 
^uent  chemical  change  produced.  It  isapparently, 
yet,  largely  a  matter  of  opinion  whether  such 
chemical  changes  increase  or  diminish  the  feeding 
rolne  of  the  ensilage,  or  its  relative  value  in  com- 
rison  to  the  green  crop.  The  solution  of  this 
uestion  the  commissioners  natuniUy  regard  as 
t)f  great  importance,  and  c'onsider  that  careful 
feeding  exjierimenta,  conducted  with  a  view  to  test 
he  exact  effect  of  these  changes,  are  very  desir- 
ble.  They  find  that  whetlier  the  ensilage  has 
en  c<ivtTi.»d  in  immediately  after  cutting,  or  put 
In  at  intervals,  the  air  not  lieing  immediately 
excluded  and  considerable  heat  developed,  yet  in 
oth  cases  a  useful  feeding  material  lias  been 
obtained  which  would  have  been  losrt,  if  any  at- 
empt  had  been  made  to  convert  it  to  hay  in 
ufavoralile  weather. 

As  to  the  economy  of  different  systems  of  lunk- 

ag  and  storing  ensilage,  the  conunission  is  nut 

red  to  express  an  opinion  ;  nor  does  it  desire 

lit  jiresent  to  compare  the  advantages  of  different 

py stems,   the   <|uality  of  the   ensilage   being   not 

aM>rinlly  affected  thereby.  Special  circumstances 

effecting  p.'uticular  localities  must  influence  and 

egulate   the   methods  employe<l.     It   was  foiuid 

liat  some  of  the  best  ensilage  was  produced  with 

I  pressure  of  not  more  than  seventy  pounds  per 

quare  foot,  but  the  degree  to  which  weighting  is 

or  desirable   remains    to    he    decided. 

Good  residts  are  claimed  with  weights  between 

pven  imd  three  hundred  fumnds.   Ex-idence  shows 

ftliat  all  differences  in  actmd  results,  nut  dejjend- 

put  on  composition  of  food-plants  employe«l.  are 

Bceahle  to  tlie  viiriations  in  the  degree  to  which 

fermentation  is  allowe<l  to  he  set  up  in  the  silo,  imd 

tie  length  of  time  it  is  continued.     The  ferraen- 

Btion,  too,  is  controlled  by  or  dependent  on  the 

nanncr    of    coastructing,    filling,   covering,  and 

feigbting. 

Tlie  toBtimony  of  the  dairy  farmers  does  not 

■tuar   to  juhl'"  assertion,  which  has  been 

that  daii-y  products  are 

■   on   the  contrary,  there   is 


much  valuable  evidence  to  show  that  well-made 
ensilage  distinctly  improves  the  yield  of  milk  and 
cream,  and  the  quality  of  the  butter.  Tliis  is  of 
interest  on  this  side  of  the  water,  as  a  similar  rejiort 
has  giiine<l  ground  here,  without,  as  far  as  has 
been  lcjime<i  from  our  investigations,  any  reason, 
unles.'^  tlie  ensilage  is  fed  too  stMm  sifter  coming 
from  the  silo.  It  should  be  exposed,  at  least  in 
the  case  of  sour  maize  ensilage,  for  a  period  of 
twenty-four  hours  to  remove  an  odor  which  some- 
times affects  the  milk  when  the  feed  is  fresh. 
Tainting  of  the  milk,  the  commLsaion  considers  to 
have  been  due  in  many  cases  to  proximity  to 
strong-Hinelling  ensilage  after  milking.  Tlie  report 
concludes  by  saying  that  they  liave  heard  suffi- 
cient evidence  to  warrant  the  extension  and  de- 
velopment of  the  system  as  a  valuable  auxiliary 
to  the  farm. 

Tlie  second  part,  of  the  report  of  the  commission, 
soon  to  ap|iear,  will  contain  the  documentary 
evidence  obtoineil  in  answer  to  twenty-five 
practical  questions  sent  to  the  projirietors  of  silos 
in  various  {xirts  of  the  kingdom.  We  have  before 
us  the  an.swers  to  similar  questions  sent  out  by 
the  agricultural  department,  privy  coimcil,  wliich 
have  been  published  in  the  second  report  which 
lias  been  alluded  to,  in  much  the  same  way  as 
was  done  by  the  U.  S.  department  of  agricul- 
ture two  years  ago.  From  the  summary  of 
the  replies,  we  leani  that  the  silos  in  Great  Britain 
have  doubled  in  number  ui  the  space  of  twelve 
months,  that  tliey  vary  in  capacity  from  96  to 
ri,'),44(l  cubic  feet,  averaging  '3,801,  and  that  they 
are  built  both  with  and  without  provision  for 
drainage,  but  largely  without.  Drainage,  it  is 
BuggesteiJ,  requii-es  care  to  prevent  admission  of 
air,  and.  we  would  add,  loss  of  nutrients  when 
the  pressure  is  not  properly  regulated.  The  con- 
struction of  tlie  silos  varies  in  material  and  lot-ation 
according  to  the  locality  where  they  are  built. 
Any  material  furnishing  the  absolute  requisite  of 
rendering  the  walls  air-tight  seems  suitable  and 
successful,  and  localities  where  there  is  sufficient 
difference  to  enable  the  filling  to  be  done  at  one 
level,  and  the  drawing-out  at  a  lower  one,  seem 
Ui  1h'  most  favorable.  Oats,  green  barley  and 
wheat,  maize,  buckwheat,  sanfoin.  rye  and  all 
sorts  of  grassee,  hop-vine,  turnip  to|jB,  jieas  and 
beans,  with  mowings  from  hetlges,  and  fences,  and 
ditches,  inchuling  nettles,  sedges,  and  rushes,  have 
all  been  more  or  less  successfully  made  into  palat- 
able ensilage,  The  addition  of  salt  was  mentioned 
unfavorably  in  many  reports,  as  was  the  case  with 
the  testimony  liefore  the  |Kirlianientary  commis- 
sion. The  methods  of  compression  have  varied 
very  much,  but  cleiul  weight  has  been  largely  em- 
ployed, and  water-tanks  so  arranged  as  to  be  air- 
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|th«re  can  now  Ix*  scarcely  any  doubt,  if  tlic  sum 
the  aKgn<Ka(c   rvstill  of  tlio  replies  recorUtHl 
l>e  tukeu  as  n  )i:tiiUe.     The  systeui  hitherto 
ay  be  said  to  have  liecn  soinewlint  tentative  ; 
itt,  if  the  mte  of  devi'loptuent  shown  in  the  i>ii»t 
yvai  continuf,  it  np|K'nrH  prolablc  that  it  will  Ixs 
-rpnehing  in  its  rtUTt. 

The  sTst^ni  is  undoubtedly  p«?culiarly  adaptod  to 

the   moist   climate  of    KiiKliiiid  :  anil  the  Mirrena 

there  met  with,  in  connwlion  with  |Hi»t  exiierience 

|of  8  somewhat  longer  and   wider  raiiKe  in  thin 

ountry,  certainly  |M)intA  t«)  n  f\itnn<  which  will 

'  this  met  hi  M I  of  fciviing  Bt(K:k  of  the  {greatest 

Valtie  to  the  stock  and  dairy  farmer.  The  evidence 

lof  the  British  farmer  is  of  jmrtioilar  interest,  in  re- 

Ignrd  to  a  new  system  of  thin  w  irt,  an,  f  ronj  Iiiii  liabitH 

|i>f  intensive  farming,  he  is  |)erlm|iM  more  i|uulifi(Hl 

|to  jndg(>  of  it  than  Ids  American  fellow-laborer. 

THE    PANAMA    CASAL. 

There  is  no  eng:ineerijig  enterfiriw  now  in  prog- 

whieh  has  excited  more  Keneral  interest,  or 

a»  8uec««eful   completiom   of  which    will   affec-t 

Bore  deeply  the  i-onc-erns  of  the  commcn-iid  na- 

Itfous  of  ttie  world  than  the  ranaiua  ciuml.     As 

l^'ork   was  begun   in    1H8(),  or  perluijis  more  ac- 

jcurately   in    1881,  and  as  the  comiilction  of   the 

|undertaking  was    prouii8<'<l  for   INMH,   it  is  iiulfe 

ima  to  ini|uire  what  progres*  has  Ikh-u  made  up 

Ito  the  [iresent  tbite,  and  what  is  the  pro«|M-ct  for 

Ithe  future.      The  IxKik  of  Mr.   .J.   f.    UiMlrigues,' 

Itrliich  is  a  reprint  of  a  serio-s  of  articlm  written 

for  the  London  Financial  netnn,  gives  a  summary 

f of  the  operations  from  the  beginning  until  now, 

with  his  opinion  of  Uie  condition  of  the  company. 

the  political  bearing  of  enteri'ri»e  as  regaitls  the 

United  Stilted,  ami  the  iin(>ending  catastro|ihe.     It 

ikwTTCB  a  careful   j)erti8al   by   every   thoughtful 

citizen,  and  prewnts  a  more  coneine.  and  ut  the 

■une  time  compn-hensive  statement  of  the  case 

tlmn  has  as  yet  uppearetl. 

After  a  brief  survey  of  prece<ling  explorations 
of  the  isthmuB,  he  gives  an  account  of  the  expedi- 
tions of  Commander  Lucien  Nii])oleion  Booaputo 
Wyw,  of  ilie  French  navy,  and  of  the  oonceMilon 
be  obtained  from  tlie  United  States  ot  Columbia, 
In  1978.  for  a  canal  at  the  Isthmus  of  Panama. 
In  1879  the  '  International  scientific  congrtoa,*  as 
it  waa  called,  at  Paris,  under  the  auspices  of  M. 
Fenlinimd  *ie  Leeeejis,  decided  to  recommend  the 
cooatraction  of  a  ship  canal  at  the  Isthmas  of 
I^uuunn.  tu  be  built  without  lixks  and  a*  an  open 
'  !'  f rotn oc«saa to oceoo.  Tboe«.<  American delegntni 
:     till?  oongre*  who  were  well  fitted  to  judge  of 

*  n*  Pammmaeanal:  tUKitturyJUpitUlieatiuprctm,  and 
tmamiiul  SlglmHit*.     Bj  i.  C.  ftobsiacu.     N«w   Tork. 


the  (nets  from  personal  examinations,  or  r«p(vtii 
of  surveys  at  Uarlen,  Tehuantepec,  Panama,  and 
Nicuragiia,  and  other  delegates  (lualllled  by  (irnc- 
ticnl  ex|ierience,  op]toBed  in  vaiti  this  deciHion, 
ixiinting  out  the  ditlicultiiM  luid  uncertain  i|uanti- 
tii«  which  reniliTcd  a  wLtc  judgmrnl  and  a  n-liab|i< 
cstimute  ini|iosHible  nt  that  time,  and  urging  the 
advi\iitJigeH  of  other  Mit;es.  Tlie  eiit^TprlHe,  how- 
ever, was  to  ixi  carried  on  by  Frenchmen  :  the 
a«»i«t4inci'  of  M.  de  Ixiwejis  was  aM»iire<l  ;  ajid  his 
BUcct'WM  in  I'nrryiiig  thrnugh  tlie  f>ue/.  canal,  n  far 
dilTert'iit  undertaking  in  I'baracti'r  of  nrnterials 
and  olwljJcleH  to  be  overcome,  was  iK)int<sl  to  us  an 
luiswer  to  all  obje<:tion«.  Tlie  intirnticm  api>ear<-d 
to  be  to  forestall  any  work  which  others  might 
undertake  at  |:>oints  which  have  been  imd  still  tan 
n-garileil  as  much  more  favorable. 

The  canal  congn-ss  estimated  the  oist  of  n  st^a- 
level  canal  at  7(M),(HXi,0(H)  francs,  or  f3H,(MHl,<MK>, 
although  a  KulMonwnillii'  had  practlcsdly  put  the 
ciwt  at  1,0<I0.(KK).(HK)  francs,  and  added  that  the 
"ex(^cution  of  such  works,  and  principally  that  of 
such  de<>[i  cut«,  the  stability  of  which  is  prob- 
lentaticjil,  as  well  as  the  o|K'rationH  relating  to  the 
courw  of  the  rivi'r  I'lingiiw,  ennstitut*'  n  complica- 
tion of  tlidlculties  that  it  is  im|>ossll<le  to  estimate." 
There  was  iulde<l  t">  the  prime  ciist  «5  jier  cent  for 
unfon"WHMi  ex|N'ntH<M,  5  jht  cuint  for  ox|)enscs  of 
banking  and  wlininiKtrntion,  and  U  {s^r  c«nt  per 
yejir  for  Interi'Sl  durhig  conistruetion.  An  •  inter- 
national commission'  vlsitivl  the  isthmus  In  1»<Htl, 
and  reported  that  the  canal  would  r.mt  Kj;i,(MMi,(H)l) 
francs,  without  preliminary,  lianklug,  and  iid- 
miuistnitive  ex)M'nses,  and  intenwt  during  coii- 
•truotion,  luid  estimating  coiditiKenciMi  at  but  ID 
percent.  They  n-isirti-d  7r),()0().tHX(  cubic  metres 
to  be  exoavatcMl,  in  pln<N<  of  •l(l,<MH),iKXi  previously 
mtimatod.  Tliis  estinuit*'  of  cost  M.  de  \jPMU'\m  llrst 
cut  ilowii  txi  n.')H.O(KI,(KIO  francs,  luid  laU-r  to  KV).- 
(MK),(NNI  francs.  A  moreexlendwl  Hc<|iuiinlancn  with 
the  problem  has  raised  the  rxtlmnle  of  ipiantity  to 
12n,(HH).00()  lubic  metres. 

Tlie  drolging  through  the  low  alhivlaJ  land* 
near  the  sea,  and  the  formation  of  harlxir  works, 
would,  of  coursi-,  pri«<'nt  no  dilllcully  ;  but  the  two 
rock-tmttinKS  —  the  de«'|icst  at  the  ("ulebni,  HaO  ftsi, 
in  width  at  the  t<ip,  cont<iining  fnui  S.'i.tXIO.iXKJ  t4> 
8(),fNK),000  ruble  metr><«,  of  which  but  a  small  [>or- 
tion  has  yet  lM><'n  removtxl  ;  and  the  KmiN-ni'lor 
cut,  not  so  deep,  but  conl<iiiiing  about  the  Mime 
i|Uaullty  of  rock  —  are  vnry  furmidable  olwtaclni, 
which  will,  at  the  rat*-  work  has  as  yet  prognvisoil, 
require  many  years  to  overoorae.  There  is  also 
the  unc«Ttalnly  whether  lltUo  or  much  water  will 
be  encciuntered  In  (he  lower  (lortions  of  th(«e  cuts. 
The  removal  of  rock  tuider  water  will  iwell  the 
cotit  gnsntly. 


504 


SCIENCE. 


[Vou  VI ,  Ko.  Hi 


The  Rio  Grande  and  Rio  Obispo  croaa  the  canal 
eleven  and  seventeen  times  respectively,  and 
hence  must  be  diverted,  calling  for  thirty  miles  of 
new  channels.  The  most  formidable  obstacle, 
however,  and  one  which  leads  many  engineers  to 
doubt  the  possibility  of  the  maintenance,  if  not 
the  construction,  of  the  canal,  is  the  controlling  of 
the  tremendous  floods  of  the  upper  Chagree,  —  a 
stream  which,  in  the  dry  season,  has  a  depth  of 
but  two  feet,  but  which,  in  the  rainy  season,  be- 
comes a  raging  mountain  torrent,  rising  sometimes 
in  a  few  hours  to  a  height  of  forty  feet,  and 
sweeping  down  immense  quantities  of  d&yriii.  The 
projected  line  of  the  canal  is  first  crossed  by  it  at 
Oamboa,  at  an  elevation  of  about  fifty  feet  above 
the  bottom  of  the  canal ;  from  GamtxM  to  the  sea 
the  canal  is  crossed  by  it  twenty-nine  times.  It  is 
evident  that  some  most  substantial  and  expensive 
works  are  needed  to  restrain  or  divert  the  flood 
waters  of  the  Chagres,  or  the  canal  will  be  ruined 
by  its  irruption.  An  immense  dam  of  masonry  or 
earth,  or  of  both  materials,  has  been  proposed, 
near  Oamboa.  a  mile  in  length  and  from  150  to 
300  feet  high  at  its  highest  point,  to  im]x>und  and 
store  up  the  flood  in  an  artificial  lake,  from  which 
it  shall  escape  more  gradually  through  sluices  and 
channels  provided  for  the  purjxiee.  Tlie  Htorage 
capacity  of  this  reservoir  is  estimated  at  6,000,- 
000,000  cubic  metres,  wliich  is  not  too  much  for  a 
watershed  on  which  a  depth  of  five  and  one-lialf 
inches  of  rain  has  been  known  to  fall  in  four  and 
one-half  hours.  The  occurrence  of  a  second  tropi- 
cal rain,  before  the  first  has  had  time  to  drain  away, 
might  be  disastrous.  This  ditticult  i)roblem,  which 
was  pointed  out  and  dwelt  upon  by  some  of  the 
delegates  to  the  congress,  but  was  apjiarently 
passed  lightly  over  by  the  majority,  seems  still  to 
be  unsolved  at  the  hands  of  the  French  engineers, 
although  the  completion  of  its  study  ha-s  been 
promised  from  year  to  year. 

Tlie  Panama  railroad  was  purcliased  by  the 
canal  comjiany ;  dwellings,  hospitals,  and  work- 
shops were  erected  ;  dredges,  machinery,  and  tools 
were  procured  ;  and  excavating  was  begun.  Con- 
siderable earth  and  some  rock  have  been  removed. 
Rapid  progress  has  been  promised  from  time  to  time, 
but  has  not  been  attained  ;  2,000,000  cubic  metres 
per  month  were  hoped  for,  but  800,000  cubic 
metres  have  not  been  removed  in  any  one  month, 
and  from  1881  up  to  May,  188.5,  tlie  amount  was 
only  12,376,000  cubic  metres.  Tlie  amoxmt  of 
material  to  lie  moved  was  first  placed  at  46,000,000 
cubic  metres,  then  75,000,000  cubic  metres,  has 
now  swelled  to  125,000,000  cubic  metres,  and 
good  judges  believe  tlus  quantity  to  be  much 
too  low.  M.  de  Lessepe  has  raised  amounts  as 
follows :    50  per  cent  on  the  shares  of  the  com- 


pany, 147,500,000  francs;  loan  of  1882,  123,000.0(1(1 
francs:  loan  of  1883.  800,000,000  francs:  and 
loan  of  1884,  193,692,500  francs  :  makiiig,  in  all, 
766,192,500  francs.  He  has  now  applied  to  tbe 
French  government  for  permission  to  issne  nev 
canal  bonds  to  the  amount  of  600.000.000  fnnca, 
and  proposes  to  call  to  his  aid  a  lottery.  A  fatther 
call  on  the  siiareholders  is  also  to  be  made.  Dis- 
count and  interest  chat;geB  'w^  amonnt  to  a 
formidable  sum.  One  observer  puts  the  time  re- 
quired to  finish  the  canal  at  six  years,  another  at 
twelve,  and  still  others  at  twenty  and  even  fifty 
years.  Mr.  Rodrigues  fortifies  his  statements  br 
citations  from  official  documents,  and  from  n- 
ports  of  U.  S.  officers  and  others,  who  haw 
repeatedly  inspected  the  pit^rress  of  the  work 
He  does  not  hesitate  to  fn-edict  the  failure  and 
bankruptcy  of  the  present  company  within  a  Bhort 
time. 

The  author  devotes  considerable  space  to  tbe 
political  aspects  of  the  question,  the  stand  which 
the  United  States  lias  taken  in  the  matter,  the 
Monroe  doctrine  and  the  Clayton-Bulwer  treaty, 
and  the  serious  complications  which  may  ensue  if 
the  French  government  shall  take  up  officially  tbf 
enterprise  upon  the  failure  of  the  canal  company. 
The  cliapters  given  to  the  discussion  of  these 
topics  are  of  great  interest ;  but  space  wiU  not 
allow  a  review  of  them  here,  even  if  it  was  appro- 
priate for  these  pages. 

HYPNOTISM. 
PsTCHOLOOY  is  the  last  of  the  sciences  to 
pass  from  the  popular  and  literary  stage  to  tbe 
technical.  Time  was  when  physics  and  chemisliy 
were  discovering  facts  of  so  flagrant  and 
fundamental  a  nature,  that  fine  ladies  coaU 
be  startled  and  entertained  by  accounts  of 
them  at  dinner-]>arties.  We  have  seen,  in  the 
last  decade,  biology  present,  in  tlie  Darwinian 
theory,  wliat  probably  will  be  its  last  populariy 
interesting  conception,  and  then  plunge  into  such 
a  labyrinth  of  embryological  and  other  technical- 
ities as  only  dry  sjxK-ialists  can  tread  with  her. 
Psychology  even  now  trembles  on  the  brink. 
Some  departments  are  already  quite  intractable  to 
literary  handUng  :  space  perception,  the  mmsure- 
ments  of  various  discriminations,  and  those  of 
the  time  required  by  elementary  mental  processes, 
for  example.  But  still  much  remains  in  psy- 
chology for  the  amateur  of  our  generation  to 
enjoy,  and  it  is  not  yet  impossible  for  treatises 
with  some  literary  flavor  to  be  written  in  that 
science.  But  the  time  is  short ;  we  seem  on  the 
verge  of  fundamental  discoveries,  and  when  th?f 
are  made  we  must  bid  adieu  to  the  simple  cfaann, 
tlie  easily  verified  facts.    Work  will  be  carried  ca 
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in  a  thicket  iu  whose  darkness  only  technically 
trained  eyes  will  feel  at  home. 

Hyimotistn  now  sbuuls  where  gravitation,  gal- 
'vmBisin,  and  the  ' metomorphosia  of  plants'  once 
Mpod.  In  France,  especially,  a  real  fureur  of 
investigation  is  gtiin^  on,  .ind  all  sorts  of  people 
are  trjinj;  tlieir  hand  as  uuij^netizers  or  as  sub- 
jects. Repeatedly  assailing  the  acadeinies  for 
recognition,  as  repeatetUy  rejected  by  reixjrtiiig 
committees,  whose  criticism  occupied  itself  too 
much  with  a  few  exceptional  claims,  and  too 
little  with  the  fimdamcntal  conditions  of  the 
hypnotic  state,  this  latter  at  last  wears  official 
robes  ;  and  it  is  as  '  bad  form  '  now  to  Ix^  ignorant 
of  its  plieuiiuai'iia  an  a  wliilc  ago  it  was  to  know 
any  thing  about  tiiem.  To  those  who  would  no 
longer  remain  ignormit,  Dr.  Cullerre's  little  com- 
pilation '  may  cordially  be  recommended  as  tlie 
work  of  one  wlio  haa  tried  to  survey  tlie  whole 
ground,  and  who  has  certainly  brought  a  great 
idnl  of  scattered  material  together,  and  put  it  into 
1  readable  shape.  There  is  no  other  account  of  the 
subject  at  once  so  short  and  so  comjjlete.  More 
than  this  we  need  not  say  of  the  txwk,  for  it 
makes  no  pretensions  to  originality,  and  the  au- 
thor's own  critical  conimcuts  are  so  rare,  that  a 
certain  intellei'tujd  coiumonness  about  them  may 
well  lie  overlooketl. 

As  uiatt4<rsnow  stand,  the  fundamental  phenom- 
emi,  sleep,  ujuTowing  of  the  field  of  consciousness, 
blotting  out  of  meniorj-,  insensibility  or  hyper- 
aesthesia,  modifications  of  neuro-muscular  irrita- 
biUty,  hallucination  in  obedience  to  suggestion, 
etc.,  etc.,  are  too  banals  tijexcite  any  longer  much 
interest ;  and  the  attention  of  investigators  is 
directeii  more  and  more  to  the  curionities  of  the 
hj7>notic  state,  to  tliose  exceptional  phenomena  be- 
longing to  the  individual  subjects  from^wbich  (by 
virtue  of  the  law  that  nature  shows  us  her  secrets 
most  readily  in  her  monstrosities)  most  may  be 
hoped  for  in  the  way  of  light  thrown  upon  what 
is,  after  all.  a  great  m}r8tery. 

Foremost  among  these  novelties  are  the  ■  ptjst- 
hyjmotic  impulaions,'  wliich  may  take  place  weeks, 
or  even  moutlis,  after  the  (latient  has  been  hypno- 
1,  in  obedienc-e  to  suggestions  made  during  tlie 

Boe;  of  which  suggestions  themselves  nothing 
frcniembered,  the  [>atient  usually  assigning  for 
the  act  he  finds  himself  irresistibly  driven  to  per- 
form, some  pretext  trumjK'd  up  at  the  moment. 
It  i«  obvioiLs  what  power  this  gives  to  any  im- 
ncrupuloiis  oponitor  who  might  wish  to  use  his 
HUbjccfs  us  cat's-iwws  to  crime.  The  remedy  on 
the  subject's  part,  if  once  he  mistrusts  tlie  opera- 
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tor,  would  seem  to  be  to  get  himself  hypnotized  by 
some  otlier  person,  who,  by  suggesting  that  the  for- 
mer operator's  proceedings  should  thenceforward 
be  ineffectual,  would  in  many  cases  actually  render 
them  BO. 

These  inliibitions  of  certain  processes  by  negative 
suggestion  are  among  the  greatest  curiosities  of 
hypnotism,  and  bid  fair  to  put  us  on  the  track  of 
important  psychological  secrets  by  isolating  phe- 
nomena which  usually  are  foimd  combined.  We 
may  make  a  patient  blind  or  deaf  to  special  ob- 
jects, and  to  nothing  else,  just  afi  we  may  m.ike 
lum  blind  of  one  eye,  doaf  of  one  ear,  or  insensible 
to  jwin  in  one  part  of  the  body,  —  all  by  verbal 
suggestion  that  he  shall  liecome  «>.  And  the 
distinction  that  jwychology  makes  lietween  the 
mere  nen-iuition  we  receive  from  a  thing,  and 
the  mental  apjierception  or  assimilation  ol 
the  latter,  so  as  to  form  a  percept,  is  beauti- 
fully brought  out  in  these  exi>crinient«.  For 
it  seems  that  in  them  the  blindness  or  other 
peculiarity  is  not  the  lack  of  sensation.  A  pa- 
tient, for  example,  made  to  lo<]k  at  a  red  wafer  on 
a  sheet  of  pajier,  but  told  that  there  is  nothing 
there,  will  not  see  the  wafer  —  will  say  tliat  the 
entire  field  of  view  is  wlute.  As  soon,  however, 
as  the  wafer  is  blown  away,  he  will  say  be  sees  a 
green  spot,  its  negative  after-image.  So  a  jia- 
tient  made  blind  to  a  particular  by-atander  can- 
not be  made  to  see  him.  But  how  can  the  \n\- 
tient  know  whirh  one  to  be  blind  to,  withrnit  in 
some  waj-  discerning  him  ?  Some  sort  of  a  sensii- 
tion  of  liiui  must  be  there,  or  he  would  not  be  so 
singled  out  for  invisibility. 

The  •  hemi-hypnotic '  phenomena  again  afford  a 
sort  of  moral  vivisection  of  the  (latient  into  two 
halves.  One  side  of  the  body  may  be  cataleptic 
or  lethargic,  the  other  awake.  One  side  of  tlie 
face  may  lie  made  to  laugh,  the  other  to  weep. 
•'  If,  in  tlie  liands  of  an  open-eyed  cataleptic  sub- 
ject, her  knitting-work  is  placed,  she  takes  it,  and 
works  away  with  remarkable  skill.  If  the  oijerator 
then  close  one  of  her  eyes,  the  hand  on  the  cor- 
ri«Ix>udiliK  side  falls  inert,  and  the  other  band 
continties  all  alone  to  iierform  the  knitting  move- 
ments, which,  of  course,  then  pnxluce  no  effect." 
M.  Richer  describes  a  similar  tnmsformation  of 
the  act  of  wasliing  tlie  liands,  into  a  unilateral 
ojieration.  MM.  Binet  and  Fere  in  some  papers 
in  the  Rrtiu  philosopliique,  too  late  apparently  to 
be  noticed  in  Dr.  Cullerre's  iKiok,  have  described 
most  wonderful  tnuisferrences  of  the  imilateraJ 
phencimena  frtim  one  side  to  the  other  of  tlie 
[lalient,  whenever  a  magnet  was  brought  near  her, 
even  without  her  knowledge.  Many  parts  of  their 
accoimt  are  so  startUug  tliat  more  verification  is 
highly  to  lie  desired. 
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Still  more  startling  things  are  reported  by  MM. 
Bourreau  and  Burot  of  Rochefort,  being  nothing 
lees  than  'stigmatization'  by  suggestion,  in  a 
certain  patient,  i.e.,  the  bleeding  of  spots  of  the 
skin  at  word  of  command.  They  have  also  seen, 
and  convinced  others,  that  this  patient  and  one 
other,  were  influenced  by  medicines  in  closed  viaU 
held  near  them,  salivated  and  sweated  by  Jabor- 
andi,  vomited  by  ipecac,  purged  by  scammony, 
put  to  sleep  by  opium,  etc.  In  these  experiments 
the  subjects  were  not  hypnotized.  They  remind 
one  of  observations  published  long  ago  by 
Dr.  J.  R.  Buchanan,  and  republished  last  year 
in  his  work,  '  Psychometry.'  Thus  miracles 
exx>clled  by  <  scientific  good  sense '  clamor  again 
for  admission.  In  particular  the  limits  of  sugges- 
tion have  not  to  be  re-tested.  The  new  residtu 
seem  to  point  towards  some  effects  that  may  be 
direct  and  physical,  and  not  due  to  suggestion  or 
expectation.  We  are  as  yet  but  on  the  threshold  of 
the  subject. 

If  one  wishes  to  see  what  hopes  for  success 
the  method  may  inspire,  one  should  read  the 
brilliant  article  of  Mr.  F.  W.  H.  Myers,  entitled 
'  The  human  personality,'  in  the  Fortnightly  review 
for  November.  As  Mr.  Myers  there  says,  we 
hold  the  wand  of  Hermes,  which  we  have  not 
learned  to  wield. 

S.  E. 

THB   UTILIZATION  OF  BY-PRODUCTS  IN 
CHABCOAL-BURNING. 

In  many  processes  for  the  conversion  of  crude 
materials  there  is  much  waste,  which  is  likely  to 
be  remedied  only  when  such  materials  become 
scarcer,  and  hence  more  costly.  In  producing 
charcoal  for  use  in  the  iron  manufacture,  the 
wood  is  commonly  burned  simply  for  the  sake  of 
the  charcoal  itself ;  and  brick,  dome-shaped  ovens 
are  used,  from  which  the  smoke  and  other  products 
driven  off  by  the  process  of  slow  combustion  pass 
freely  into  the  air.  But  in  some  cases  such  of 
the  products  as  are  commercially  valuable  are 
saved,  with  results  that  render  it  surprising  that 
more  care  is  not  usually  taken  to  retrieve  what  is 
so  often  lost.  The  success  which  has  been  met 
with  at  Elk  Rapids,  Michigan,  in  saving  and 
profitably  utilizing  the  by-products  of  charcoal- 
burning,  is  worthy  of  imitation. 

At  this  place  is  a  blast-furnace,  turning  out 
some  seventy  tons  of  charcoal-iron  daily,  and  con- 
suming the  charcoal  from  one  hundred  and 
twenty -five  cords  of  wood,  previously  carbonized 
in  thirty-five  kilns.  The  smoke  and  vapors  given 
off  in  the  latter  process  are  drawn —  by  means  of 
two  exhaust-fans  three  feet  in  diameter,  and  mak- 


ing twelve  hundred  revolutions  per  minute  — 
through  the  bottom  of  the  kilns,  and  thence 
through  a  long  wooden  pipe  forty-two  inches  in 
diameter,  to  the  chemical  works.  Here  the  vapon 
are  distributed  to  ten  condensers,  each  containing 
seventy-five  copper  tubes  two  and  a  fourth  inches 
in  diameter,  through  which  cold  water  is  passed. 
So  much  of  the  vapor  as  is  condensed  is  then 
drawn  off  into  a  large  settling-tank :  the  unoon- 
densed  part  is  forced  under  the  boilers  by  steam- 
injectors  and  burned,  thus  helping  to  furnish  the 
motive  power  required  at  the  works.  In  the  tank 
the  larger  part  of  the  tar  settles  to  the  bottom. 
This  tar  is  now  mixed  with  sawdust,  and  homed 
under  the  boilers ;  although  formerly,  when  more 
in  demand,  it  was  drawn  off  and  barrelled  for 
market. 

The  remaining  liquor  is  pumped  to  a  seccod 
tank,  and  neutralized  with  lime.  After  the  im- 
purities have  had  time  to  settle,  it  is  conveyed  to 
a  still,  where  the  wood  alcohol  is  distilled  from 
the  acetate  of  lime  just  produced.  The  liquor  of 
acetate  of  lime  is  next  evaporated  by  steam-heat 
nearly  to  the  granulating  point,  then  conveyed 
to  grainers,  and,  by  the  further  aj^lication  of 
steam,  it  is  obtained  in  the  solid  state.  Unallr  it 
is  shovelled  out,  drained,  dried  in  pans,  and  pat  tip 
in  bags  as  the  acetate  of  Ume  of  commerce.  The 
capacity  of  the  works  is  10,000  pounds  of  acetate  I 
of  lime  per  day. 

The  alcohol,  on  issuing  from  the  still,  has  a 
strength  of  eight  per  cent ;  but  further  distillatios 
brings  it  to  eighty-five  per  cent,  when  it  is  b•^ 
relied  for  shipment.  It  is,  however,  again  refined 
by  other  parties  to  ninety-five  per  cent  alcohd, 
and  used  for  various  mechanical  purposes.  Hk 
daily  production  can  reach  one  hundred  aad 
seventy  gallons. 


An  experiment  has  recently  been  tried  at  the 
London  inventions  exhibition  aquarium,  by  Mr.  'W. 
August  Carter,  with  a  view  to  discovering  how  to 
fish  are  prone  to  sleep.    After  close  examinatioo, 
he  foimd  that  among  fresh-vrater  fish  the  roach, 
dace,  gudgeon,  carp,  tench,  minnow,  and  catfish 
sleep  periodically  in  common  with  terrestrial  ani- 
mals.    The  same  instincts  were  foimd  to  actuate 
marine  fish,  of  which  the  following  were  observed 
to  be  equally  influenced  by  somnolence  ;  viz.,  the 
wrasse,  conger  eel,  dory,  dogfish,  wrasse  boss,  and 
all  species  of  flat  fish.     Mr.  Carter  states,  that,  so 
far  as  he  can  discover,  the  goldfish,  pike,  and 
angler-fish    never    sleep,   but    rest   periodically. 
Desire  for  sleep  among  fish  varies  according  to 
meteorological  conditions.     Fish  do  not  nece^arily 
select  night-time  for  repose. 


FRIDAY.  DECEMBER   11.  1885. 


COMMENT  AND  CRITICISM. 
The   statement  tlmt  one  of  the  chief  ajiplica- 
Ftions  of  cotnixwite   phut-oKraphy   will   lx<  in  the 
[direction  of  producing  more  relialile  portraits  of 
[■representative  men  by  combiniuj;  the  testimouials 
|of  iudividual  artiste,  will  probably  lie  accepted  by 
bU  who  have  followed  the  short  but  interesting 
|career  of  this  new  invention.   The  suggestion  that, 
by  combining  the  individual  conceiftiona  of  several 
IsrtistB,  one  would  obtain  a  more  reliable  portrait 
■tlian   any  of  the  components,  %vas  near  at  liand. 
'The  first  such  application  was  mode  by  Jlr.  Gal- 
ton  himself.      He  made  a  composite  of  six  nie- 
<l.illion  heads  of  Alexander  the  G-reat.  and  nutu- 
niUy   claimed    for   the   composite    the   combined 
outhority  of  all  tlie  artists  ;  for  it  is  evident,  that, 
while  each   artist   will   very   likely    express    the 
fjeneral    features   of   his  subject,    some   jtecuhar 
idiiwyncnisies  of  his  own  are  apt  to  creeji  in.    The 
coui|x>site  sifts  out  all  these  common  traits,  and 
flits  them  strong  and  clear,  while  it  reduces 
Peach  artist's  peculiarity  to  a  scarcely  perceptible 
,  shadow. 

In  this  way  we  have  recently  oome  into  poeses- 
'  sion  of  a  new  Shaksjteare,  for  which  we  have  to 
thank  Mr.  Walter  Rogers  Fumess.     In  the  case  of 
Sliaksiteare    the    diversity    amongst    the    several 
originals  is  strikingly  evident,  and   thus  a  com- 
iposite  WU8  needed  to  give  a  characteristic,  indi- 
vidual, natural  face.     This  suggested  to  Mr.  W.  C. 
I  Taylor   the    application   of  the  same    iiroceas  to 
Wa.><hington'8  jxirtmits.  He  lias  groupe*!  the  several 
I  portraits  into  three  groujis.  owing  to  the  dilTerencce 
[of  position  of  the  portraits,  and  the  accuracy  of 
fthe   work   is   well   shown   by   the   fact   tliat    the 
I  agreement  amoiigHt  the  resulting  three  composit.es 
is  very  close,  while  the  originals  shi  >w  everj-  shade  of 
individual  ditlerences.     Tliese  i>ortraits  were  first 
I  published  in  the  Journal  of  the  Franklin  institute, 
nnil  are  given  on  a  new  and  enlarged  plate  in  this 
numlter.      The  lower  right-liand   com|)08ite   has 
Lsoemed   to  many  the  hapjiiest  result,  and  seems 
llikely  to  tierve  as  the  model  for  future  portraits  of 
pVwhingtoD. 


President  Cle^'el^nd.  in  his  annual  message 
to  congress,  referred  to  several  matters  of  interest 
to  scientific  men.  Of  the  coast  survey  he  says  : 
"It  was  many  years  ago  sanctioned,  apjiarently 
for  a  purpose  regarded  as  temporary,  and  relateti 
to  a  survey  of  our  coast.  Having  gaineil  a  jilace 
in  the  appropriations  made  by  congress,  it  has 
gradually  taken  to  itself  powers  and  objects  not 
contemplated  in  its  creation,  and  extended  its 
ojHTations  until  it  saiily  needs  legislative  atten- 
tion. So  far  as  a  further  survey  of  our  coast  is 
concerned,  there  seems  to  be  a  propriety  in  trans- 
ferring tliat  work  to  the  navy  depiulmeut.  The 
other  duties  now  in  charge  of  this  establishment, 
if  tliey  cannot  be  profitably  attached  to  some 
existing  department  or  other  bureau,  should  be 
prosecute<l  under  n  law  exactly  defining  their 
scope  and  purpose,  and  with  a  careful  discrimi- 
tuition  between  the  scientific  inquiries  which  may 
projwrly  be  assumed  by  the  government  and  tliose 
which  should  be  undertaken  by  state  authority  or 
by  individual  enterfirise.  It  is  hoj)ed  that  the 
re|X)rt  of  the  congressional  committee  heretofore 
appointed  to  investigate  thii  and  other  like  mat- 
ters will  aid  in  the  accomplishment  of  proper 
legislation  on  this  subject."  The  recommendation 
to  Ijreak  up  the  present  organisation  will  certainly 
be  received  with  regret  by  the  well-wishers  of  the 
survey.  For  the  signal  service  the  president  has 
suggestions  which  will  be  received  by  many  of 
oiir  readers  with  more  favor.  He  says  :  "  In  view 
of  the  fact  referred  to  by  the  secretary  of  war, 
that  the  work  of  this  service  ordinarily  is  of  a 
scientific  nature,  and  the  further  fact  that  it  is 
assuming  larger  projiortions  constantlj'.  and  lie- 
coming  more  and  more  unsuited  to  the  fixed  rules 
which  must  govern  the  army,  I  am  inclined  to 
agree  with  him  in  the  opinion  that  it  shotild  be 
sejiarately  established."  Of  this  service,  also,  the 
president  remarks  that  the  scope  of  its  ojierations 
aliould  be  definitely  prescribed.  He  seems  to  fear 
that  the  scientific  work  carried  on  by  the  govern- 
ment may  get  beyond  iK^imds,  the  nature  of  which, 
however,  he  does  not  define.  At  the  close  of  the 
message  the  attention  of  congress  is  called  once 
more  to  the  need  of  providing  quarters  for  the 
liln°ary  of  the  capitol,  the  lx)oks  of  wliich  are  now 
kept  in  piles. 
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It  seems  probable  that  Pasteur  will  be  able  by 
means  of  observations  on  human  beings  to  deter- 
mine the  practical  value  of  his  method  of  inocu- 
lation for  the  prevention  of  hydrophobia.  On 
Dec.  4  six  children  in  Newark  were  bitten  by 
a  dog  which  was  probably  rabid.  It  has  been 
decided  to  send  four  of  these  children  to  Paris  to 
be  treated  by  Pasteur  according  to  his  method. 
Probably  about  sixteen  or  seventeen  days  will 
elapse  between  the  reception  of  the  bites  and  the 
beginning  of  the  treatment.  Regarded  as  an  ex- 
periment, the  value  of  the  result  of  this  treatment 
is  increased  by  the  fact  that  two  of  the  children 
will  remain  at  home,  and  will  probably  not  be 
subjected  to  the  treatment.  Unfortunately  the 
dog  was  killed,  so  that  positive  proof  of  its  being 
rabid  does  not  exist. 

It  is  not  difficult  to  find  much  to  criticise  in 
Pasteur's  experiments  on  hydrophobia  so  far  as 
they  have  been  reported.  It  should,  however,  be 
remembered  that  these  experiments  have  not  yet 
been  published  in  detail,  and  it  is  not  probable 
that  many  points  of  criticism  wliich  readily  sug- 
gest themselves  have  escaped  so  acute  and  accurate 
an  observer  as  Pasteur.  In  fact,  the  main  support 
of  Pasteur's  views  lies  in  his  established  reputa- 
tion as  a  cautious  and  far-seeing  experimenter.  As 
has  been  suggested  in  previous  articles  upon  this 
subject  in  recent  numbers  of  Science,  it  certainly 
seems  a  weak  point  that  no  micro-organism  or 
characteristic  lesion  has  been  discovered  by  which 
it  can  be  positively  demonstrated  that  the  disease 
which  Pasteur  produces  in  rabbits  is  hydrophobia. 
It  has  even  been  suggested  that  the  disease  of  the 
rabbits  is  possibly  only  septicaemia.  It  will 
require  a  large  number  of  observations  on  human 
beings  before  it  can  be  proven  that  Pasteur's 
inoculations  really  prevent  the  development  of 
hydrophobia.  It  is  to  be  remembered  that  not  a 
few  of  the  dogs  popularly  supposed  to  be  mad,  and 
which  are  killed  for  this  reason,  are  not  affected 
with  rabies.  It  is  also  abundantly  established 
that  a  considerable  proportion  of  those  who  are 
bitten  by  mad  dogs  never  develop  hydrophobia. 
Of  those  who  are  subjected  to  Pasteur's  treatment, 
the  wound  has  in  most  cases  been  already  cauter- 
ized or  excised,  and  this  local  treatment  may 
account  for  the  favorable  result  in  some  instances. 
But,  notwithstanding  all  possible  objections,  there 
is  still  sufficient  groimd  for  confidence  in  Pasteur's 
conclusions  to  make  it  a  matter  of  congratulation 
that  the  value  of  his  treatment  is  to  be  so  rapidly 


and  BO  fully  tested  by  its  application  to  homao 
beings.  It  has  been  recently  announced  that  ia 
one  case,  in  which  Pasteur  began  his  treatment 
thirty-six  dajrs  after  the  reception  of  the  bites,  the 
patient  has  died  of  hydrophobia.  Pasteur  attrib- 
utes the  unfavorable  result  to.  the  long  interval 
which  had  elapsed  between  the  reception  of  the 
bites  and  the  beginning  of  the  treatment. 

At  the  presekt  time,  when  so  much  is  said 
and  written  of  '  mad  dogs,'  it  may   be   well  to 
recognize  that,  as  the  Lancet  says,  fear  or  nervous 
apprehension  can   induce  a  fatal   disease  having 
nearly,  if  not  all,  the  characters  of  hydrophobia. 
It  is  not    necessarily   true  that   hydrophobia  is 
always  brought  on  by  the  mental  anxiety  that  a 
dog-bite  not  infrequently  occasions.      Hydrophobia 
is  a  nervous  disease,  but  it  has  probably  a  ma- 
terial cause,   a  poison,   which   is   most   likely  a 
'  germ  '  or  micro-organism.     It  is  a  curious  fact 
that  birds,  even  when  inoculated  with  the  poison 
of  rabies,  do  not  suffer  from  the   disease ;  and 
some  individuals  appear  to  enjoy,  writh  birds,  the 
same   kind  of    inmiimity.     The   Lancet  further 
points  out  that  whether  it  is  those  persons  who 
are  not  given  to  fear  or  nervous  apprehension  who 
always  escape  hydrophobia,   even  though  bitten 
by  a  rabid  dog,  we  are  not  in  a  position  to  state. 
But  nothing  can  be  more  detrimental  to  a  bitten 
individual  than  to  brood  over  his  misfortune,  or 
make  himself  miserable  by  learning  all  the  symp- 
toms of  hydrophobia. 

SiKCE  THE  RESEARCHES  of  PflOger  have  shown 
that  the  oxidation  and  reduction  processes  which 
are  the  basis  of  life  take  place,  not  in  the  blood,  but 
in  the  tissues,  attempts  have  been  made  to  localixe 
these  processes.     But  up  to  the  present  very  little 
progress  has  been  made  in  this   line    of   study. 
Prof.    P.    Ehrlich    of    Berlin    has    employed  a 
novel  method  of  studying  this  question,  whicb 
consists  in  injecting  colored  substances  which  by 
reduction  become  colorless,  and  aft«r  death  ob- 
serving  which   tissues    are    colored,   and  which 
colorless,  and,  further,  determining  which  of  the 
colorless  tissues  become  colored  by  oxidation  out-      i 
side  of  the  body.     Tliose  tissues  which  after  death     J 
are  at  first  colorless,  but  which  become  odonii    ' 
by  treatment  with  an  oxidizing  ag;ent,  wev 
course,  the  seat  of  reducti<m  within  tb* 
The  two  colored  substanoeB  used  in  b 
experiments  were  alizarin-bhie  ■* 
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lie  latter  is  more  easily  re<iuce<l  than  the  fomicr, 
|nnd  when  it  wns  used  a  larger  miniber  of  tissues 
vere  fmind  colorleeis  after  death.  Thos!e  tii«iie« 
rhich  were  colorlcas  when  Hlizarin-blue  was  used 
rere  the  seat  of  the  most  active  reduction  during 
te.  Tlje  author  doe.s  not  profess  to  have  done 
aore  than  lay  the  groundwork  for  future  investi- 
ntion.  The  results  thus  far  reached  do  not  en- 
»l)Ie  hiui  to  draw  any  very  inii)ort<mt  conclusions, 
though  Ills  disi^ussion  is  intere-sting  and  highly 
Kgestive. 


A  NATIONAL  UNIVERSITY. 

Secret AJtY  Lajli^r  recommends  in  his  annual 
eport  that  a  'national  university  '  be  established 
in  Washington.    He  says  that  "  this  national  insti- 
totioD,  which  Washington,  Adams,  Jefferson,  and 
fAdisnn    thought  so   necessary,  has    never  been 
Icstnl'lishcd  ;   and  in  thece  later  years  the  idea  of  a 
Itiationiil  university  constitutes  no  (Nirtof  the  plans 
•of  state.'-tuen,  and  .aeeiiis  to  have  lieen  lost  sight  of 
\\>y  the  people."     This  statement  is  not  strictly  cor- 
ct,  for  it  seems  that  in  1869  Dr.  John  W.  Hoyt  of 
["Wisconsin  brought  before  the  National  teachers' 
nation,  meeting  that  year  at  Trenton.  N.J.,  a 
olutioii.  which  was  adopted,  to  the  effect,  that, 
in  the  opinion  of  that  association,  "  a  great  Anieri- 
iin  university    is  a   lending  want   of  American 
location  :"  and  a  committee  was  appoinle<l   to 
|}nature  plans  for  such  a  university.     This  propo- 
sition was  considered  at  the  meetings  of  the  asso- 
riatiou  in  1870  and  IH71.  but  there  is  no  endence 
that  the  committee  ever  did  any  active  work. 
Notwithstanding  this  inanition  of  the  project, 
>tne  action  was  taken  by  congress  in  the  spring 
of  1872,  looking  to  the  establishment  of  such  a 
IliniverBity,  when  two  bills  were  brought  into  the 
laenate.     <Jne  of  these  was  drawn  by  Ur.  Hoyt, 
l^ho,  although  chairman  of  the  committee  of  the 
tional  aw«c>ciation,  had  never  lieen  able  to  get 
that  committee  together,  and  it  was    therefore 
entially  a  bill  presented  by  a  private  citizen. 
[Neither   bill  was  8up()ort<;'d   by  anybody  in   any 
[n'ay  ;  and  the  senators  who  introduced  them  did 
lliot  imagine   for  a  uionieut   that  any  legislation 
l^rould  grow  out  of  them. 

Secretary  Lamar  calls  attention  to  the  scien title 
btireauB  which  "  have  grown  up.  one  by  one.  under 
kW  government,  with  observatoriee,  laboratories, 
nvjspiini?.  iin<l  libraries,  until  the  whole  range  of 
ri'presenled  by  national  institu- 
the  government  for  the  pur- 


pose of  prosecuting  researches,  embracing  astrono- 
my, meteorology,  geography  of  land  and  sea, 
geology,  chemistry,  statistics,  mechanical  inven- 
tions, etc.,"  and  expresses  an  opinion,  that,  if  these 
bureaus  "could  be  combined  as  integral  parts  of 
one  scientific  institution,  such  an  institution  would 
be  of  greater  proportions  and  more  comprehen- 
sive than  any  other  in  the  world:"  and  that,  "  should 
a  university  be  erected  thereon  with  a  superstruc- 
ture commensurate  with  the  foundation,  it  would 
lie  without  a  rival  in  any  country."  This  is  a  picture 
of  a  crowning  unversity.  richer.  Itetter,  and  more 
comprehensive  than  any  existing  institution,  which 
may  to  some  be  fascinating. 

By  all  these  would-l)e  benefactors  of  American 
education,  many  of  the  dilBculties  in  the  way  of 
establishing  a  national  university  have  been  over- 
looked. In  August,  1878,  President  Eliot  of  Har- 
vard made  a  report  to  the  National  educational  asso- 
ciation on  the  then  talked  of  national  university. 
Although  in  his  report  we  lind  little  of  "democ- 
racies ha\'ing  been  the  cradles  of  pure  thought  and 
art,"  or  of  a  burning  aspiration  on  the  imrt  of  the 
American  (teople  for  "  a  higher  education,  —  higher 
than  the  common  school  or  academy  or  college 
can  furnish," —  we  do  find  much  of  the  cool  com- 
mon sense  of  that  well-known  leader  of  education. 

We  can  hardly  hope  as  yet  that  civil  service 
reform  is  fully  established  in  the  United  Statee. 
There  is,  therefore,  a  fatal  defect  in  any  con- 
gressional bill  to  establish  a  university,  so  long 
aa  the  principles  of  appointment  to  United  States 
offices,  and  the  tenure  of  those  offices,  remain 
what  they  now  are.  A  teacher  should  hold  office 
through  good  liehavior  and  coni|)etenoy,  and  it  is 
only  upon  these  conditions  that  competent  pro- 
fessors can  be  secured  for  our  colleges  and  univer- 
sities. Permanence  of  tenure  is  necesssary  to  make 
the  position  of  a  teacher  one  of  dignity  and  inde- 
pemlence  ;  and  yinmg  men  of  vigor  will  not  enter 
a  profetsion  which  offers  no  money  prizes,  unless 
they  are  induced  by  stability  and  peacefulncas, 
and  by  the  social  oonsidtn-ation  which  attaches 
to  it. 

Tlip  government  of  a  national  university  would 
necessarily  be  in  the  hands  of  some  bo;ird  of  offi- 
cere,  and  the  constitution  of  such  a  IxianI  would 
lead  to  many  difficulties.  If  tlie  princijdc  of  local 
representation  were  to  be  applied,  one  would  infer 
that  the  interests  of  Maine  and  Oregon,  Minnesota 
anil  Florida,  must  necessarily  be  different,  whereas 
]>hil(ilogy.  history,  philosophy,  science.  an<l  niathe- 
Diatics  are  the  same  in   Massachusetts  and   Call- 
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fomia.  The  professorships  might  as  well  be 
divided  around  among  the  states,  as  the  places  in 
the  board  of  regents.  Tlie  influence  of  sectional 
feeling  could  but  be  felt,  and  would  certainly  be 
injurious. 

The  demand  by  the  American  people  for  a 
higher  education,  referred  to  by  Secretary  Lamar, 
evidently  means  free  education.  The  gift  of  such 
an  education  would  rest  in  the  hands  of  the 
members  of  congress,  and  would  only  place  so 
much  injurious  patronage  at  their  disposal.  Our 
leading  universities  are  already  so  well  supplied 
with  scholarships,  and  there  are  so  many  benevo- 
lent people  standing  ready  to  give  assistance,  that 
no  deserving  American  boy  need  despair,  from 
want  of  funds,  of  obtaining  a  liberal  education. 

Another  point  to  be  considered,  before  con- 
gress attempts  to  establish  a  university,  is 
whether  it  would  not  be  acting  on  un-American 
principles.  During  the  war  the  country  became 
accustomed  to  seeing  the  powers  of  the  govern- 
ment exerted  energetically  for  destructive  pur- 
poses, and  since  the  war  there  has  been  success  in 
turning  this  ix>wer  to  the  aid  of  the  arts  of  peace, 
and  markedly  in  the  building  of  railroads.  Had 
we  not  better  leave  the  paternal  government  to 
Europe,  and  follow  the  example  of  our  ancestors, 
who  well  understood,  that,  to  make  the  people  free 
and  self-reliant,  it  is  necessary  to  let  them  take 
care  of  themselves,  even  If  they  do  not  take  quite 
aa  good  care  of  themselves  as  some  superior  power 
might?  We  have  already  several  good  universi- 
ties. Let  us  turn  our  energies  to  their  develop- 
ment, and  to  the  aid  of  those  promised  in  the 
newer  parte  of  the  country. 

THE  DECAY  OF  THE  OBELISK. 

At  the  time  the  obelisk  was  placed  in  its  present 
position  in  Central  park,  considerable  discussion 
was  aroused  as  to  the  ability  of  the  stone  to  with- 
stand the  rigors  of  our  climate.  Upon  examination 
the  surface  of  the  obelisk  appeared  so  fresh,  tliat  au- 
thorities consulted  at  the  time  seemed  to  think  that 
we  need  give  ourselves  no  uneasiness  as  to  the  dura- 
bility of  the  stone,  and  concluded  that  any  action 
of  climatic  agencies  would  proceed  with  extreme 
slowness.  Now,  witliin  less  than  five  years,  the 
commissioners  of  public  parks  in  New  York,  act- 
ing under  advice  of  Dr.  Doremus,  have  found  it 
necessary  to  cover  the  obelisk  with  a  preparation 
of  parafflne. 

My  attention  during  the  past  summer  having 
been  called  to  certain  forms  of  weathering,  due. 


as  I  supposed,  to  the  expanmcMi  and  contraction  j 
of  the  surface  from  excessive  daily  changes  d 
temperature,  I  desired  to  examine  the  ofaelisL 
Through  the  courtesy  of  the  park  coTnTnisHicmew. 
I  was  invited  to  inspect  it  at  the  time  the  scaffold- 
ing was  first  erected  for  the  purpoee  of  making  a 
preliminar}'  examination  of  the  sliaft  from  base  to 
apex.  While  expecting  to  find  some  crumbling.  1 
was  quite  unprepared  for  the  rapid  disintegratian 
observed  on  all  sides. 

Comments  upon  the  recent  condition  of  the 
stone  have  led  to  some  misconception  as  to  the 
cause  of  the  weathering.  It  has  frec]uently  been 
spoken  of  as  the  result  of  the  action  of  the  atmos- 
phere, causing  chemical  decomposition  of  indi- 
vidual minerals  in  the  rock.  This  is  a  mistake. 
The  weathering,  in  my  opinion,  is  almost  whoUv 
a  process  of  disintegration,  and  not  of  decomposi- 
tion. 

At  the  time  of  the  preliminary  examination,  the 
surface  of  the  granite  was  found  to  be  more  cy 
less  in  a  state  of  disint^ration ;  fragments  beioK 
easily  detached  with  any  sharp-pointed  instni- 
ment,  while  on  the  scaffolding  pieces  several  inches 
in  length  were  removed  by  means  of  the  small 
blade  of  a  penknife.  One  piece  which  I  collected, 
taken  from  the  west  side  of  the  obelisk,  measured 
ten  inches  in  length,  and  over  one-half  inch  in 
thickness.  A  thin  tabular  specimen  from  the 
south  face  was  four  inches  long  by  three  wide. 
Since  then,  I  understand,  much  lai^r  pieces  have 
been  removed.  An  examination  of  both  the  firmer 
parte  of  the  obelisk  and  the  detached  pieces 
present  an  equally  unaltered  condition  of  the  c(xi- 
stituent  minerals.  Indeed,  the  most  marked  fea- 
ture of  the  rock  is  ite  fresh  appearance. 

A  thin  section  of  the  rock,  prepared  for  exami- 
nation under  the  microscope,  presents  identical 
characters  with  those  given  by  Dr.  Stelzner  of  the 
Freiberg  mining  academy,  who  made  a  careful 
study  of  the  mineral  composition  of  the  stone,  to 
accompany  the  report  of  the  late  Lieutenant-Com- 
mander Qorringe.  Little  need  be  said  here  as  to 
ite  composition.  It  is  a  hornblende  mica  granite, 
rich  in  felspar,  with  the  relatively  lai;ge  crystals 
of  hornblende  greatly  subordinate  to  the  mica. 
The  accessory  minerals  are  magnetite,  si>hene, 
apatite,  and  zircon.  It  is  in  no  respects  an  un- 
common r«x;k,  and  in  America  occurs  in  many 
localities  in  the  far  west.  Even  in  minute  details 
it  bears  the  closest  resemblance  to  the  ^cranite  of 
the  great  Mormon  temple  in  Salt  Lake  City.  For 
building  purjxises  the  latter  rock  is  probably  the 
better,  being  more  compact  and  finer-grained. 

The  microscopic  section  prepared  for  the  pax- 
poee  of  observing  what  chemical  decompositton,  it 
any,  had  taken  place,  shows  almost  no  alteratioB 
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product  line  to  re<;nnt  weathering.  A  slight  decay 
of  n>iniit«  tnica  (Oates  tnay  lie  oViserveil.  but  for 
practical  piiqtoses  it  amounts  to  nothing.  The 
outer  surfaces  of  the  detache<l  piectw  Brt>  e(iun]ly 
fresh  with  tlie  inner  surfaces.  The  felKjMir  is 
scarcely  more  altered  than  when  the  rock  was 
lyinjt  un(|uarried  in  the  hills  at  Assuan.  Tlie  de- 
ny is  not  due  to  chemical  decomposition,  hut  to 
chaaical  disintegration. 

In  prejiaring  the  olielisk  for  its  recent  coating  of 
fiaraHine.  the  workman  carefully  picked  off  with 
small  iron  tools  all  the  loose  s<.'ale  and  exfolinte<l 
material  still  adhering  to  the  Kilid  rock.  My 
friend,  .Mr.  Samuel  Parsons,  superintendent  of 
{larks.  informs  me  that  tliis  refuse  weighed  780 
pounds,  —  a  truly  astonishing  amount,  when  we 
consider  that  for  3.4(Xt  years  the  obelisk  withstood 
the  effects  of  time  better  in  Egyjjt  than  during 
the  last  five  years  in  Central  {xirk. 

In  my  opinion,  the  process  of  disintegnition  has 
been  an  extremely  slow  one.  caused  by  a  constant 
expansion  and  contraction  of  the  constituent 
minerals  near  the  surface,  due  t<^i  diurnal  varia- 
tions in  tem})enitiu-e.  In  a  climate  like  tliat  of 
New  York,  where  these  iliumal  changes  are  fre- 
quently excessive  at  all  times  of  the  year,  the 
tension  between  the  minerals  would  naturally  tend 
to  a  mivJianical  disintegration  of  the  rock.  (Jranite 
being  a  jKwr  conductor  of  heat,  the  effe<;t  of  these 
constant  changes  would  be  felt  only  at  short  ilis- 
tances  below  the  surface,  causing  in  time  minute 
fractures  and  fissures  along  lines  of  weakness. 
Into  these  openings  percolating  waters,  upon 
freezing,  woulfl  rapidly  complete  the  work  of  de- 
struction. The  result  would  l)e  wliat  we  now 
find.  —  a  scaling-off.  or  exfoliation,  of  the  exposed 
surfaces.  In  structure  tlie  ro<'k  of  the  obelisk  is 
coarse-grainefl ;  and  the  minenUs,  Ix-ing  less  firmly 
held  together  than  in  many  more  compa^-t  varie- 
ties, yield  more  readily  to  changes  of  temjwra- 
ture. 

Observation  showed  that  decay  progressed  some- 
what more  ra[ii<lly  U|:)on  the  south  and  west  faces 
of  the  olielisk  than  ujwn  the  north  and  east. 
Upon  the  south  and  west  the  direct  rays  of  the 
sun  would  act  more  intensely  during  the  day,  but 
the  tenipiTature  by  night  would  be  nearly  Uie 
same  on  all  sides.  Now,  if  the  cause  of  the  decay 
waa  due  t<i  expansion  imd  contraction,  disintegra- 
tion would  Ix.'  greatest  on  the  surface-s  exposed  to 
the  severest  strain  (the  south  and  west),  notwith- 
Btnndinc  that  the  opj)08ite  sides  would  be  tliose 
mrist  exiiosefl  to  the  driving  cold  storms. 

It  seems  most  proliable  tliat  the  obelisk,  during 
its  long  expoKure  in  Egypt,  uumt  have  lieen  slowly 
undergoing  change,  the  minenils  losing  some  of 
their  coheaive  power,  and  only  required  a  lower 


temperature  to  hapten  wliat  tiad  been  !n  progrees 

for  ages. 

Ujion  this  subject  the  experiments  of  Professor 
Wigner,  published  in  the  London  analyst  of  1878, 
on  rock  from  the  twin  olK^lisk  now  stimding  on 
the  Tliames  emlNmkinent.  are  of  considerable  in- 
terest. Pieces  of  tlie  twin  obelisk  were  placed  at 
Professor  Wigner's  disposal  by  Mr.  W.  Dixon,  the 
English  engineer,  who  had  cliarge  of  the  removal 
of  the  prostrate  monolith  from  Egypt  to  London. 
Tlii'y  represented  iKirtions  from  the  under  surface, 
which  had  been  buried  in  sands,  and  also  from 
the  ujijier  expose*!  surface.  B<^th  pieces  were 
found  nearly  free  from  chemical  deicomiKWition  ; 
and  analysis  showed  but  slight  oxidation  of  the 
iron  in  the  surface  rock.  Experiments,  however, 
u[x>n  the  abs<irbent  power  of  water  of  the  two  sam- 
ples, gave  widely  different  results.  Professor  Wig- 
ner estimated  that  the  sound  rock,  which  had  l«?en 
buried  in  sands,  absorbed  7.8  grains  of  water  per 
s<|uare  foot  of  surface  :  and  the  weathered  or  ex- 
jiosed  rock.  46.1  grains  |)er  8<iuare  foot  of  surface, 
or  nearly  six  times  as  much  as  the  fresher  rcx'k. 
He  says,  "The  4fi  grains  from  absorption  jier 
square  foot  gives  us  a  comiiaratively  fair  estimate 
of  the  amount  of  water  which  can  be  retained  in 
the  weathered  surface,  and  which  is  ready,  by  its 
expan.sion  and  freezing,  to  split  or  disintegrat*?  tliat 
surface  still  further."  According  to  Lieutenant- 
Commander  Gorringe,  a  liigh  authority,  the  Lon- 
don ol)elisk.  which  8t<Kxl  at  Alexandria  until  the 
early  part  of  the  thirteenth  century,  was  probably 
thrown  down  by  the  severe  earthquake  which 
visited  northern  Africa  at  that  time.  If  we  may 
assume,  as  is  probable,  that  for  the  greater  fiart  of 
the  50<>  years  the  Ixindon  obelisk  was  partially 
buried  in  sands,  the  difference  in  the  alworbent 
power  of  water  in  the  two  sjiec-imena  may  be  taken 
as  measu^^e  of  the  effei-t  of  climatic  agencies  in 
Egypt  during  that  |>eri>Kl. 

The  New  York  nlielisk,  Bubjectod  to  jirecisely 
similar  agencies,  would  lie  in  condition,  after  its 
tnmsfKn'tation  to  AniericJi,  to  disintegrate  rapidly 
when  exposed  to  a  lower  teiiif>eniture,  and  the  c<m- 
sequent  freezing  and  melting  of  the  water  al)- 
sorbed  through  tlie  interstices. 

Arnold  Haouk. 

Waahlogtoo,  Deo.  I. 


THE  MEETjya  Of  THE  AMERICAN  PUB- 
LIC HEALTH  ASSOCIATION. 

Tbk  .American  public  health  amociatiun  tiegan  its 
thirteenth  annual  meeting  at  WashinRlon,  Dec.  8. 

After  the  opening  ceremonies,  a  letter  wii«  tmmI 
from  the  board  of  beiillh  of  Montreal.  •'  t 

the  epidemic  of  sniall-j>ox  in  that  city  "  'i 

by  an  imported  case  from  Chicago,  Feb.  8H  of  th« 


512 


SCIEJfJVE. 


[Vau.  VL,  No.  141. 


present  year  ;  that  the  spread  of  the  disease  was 
due  to  the  obstinate  oppoeition  of  the  people  to 
vaccination,  but  that  it  was  nonr  under  control, 
and  was  fast  abating,  and  the  city  would  be  free 
from  the  disease  by  Jan.  1. 

The  president,  secretary,  and  other  members  of 
the  Master  plumbers'  association  of  the  United 
States,  were  elected  members  of  the  association, 
together  with  eighty-eight  physicians,  engineers, 
and  others  interested  in  sanitation,  representing 
almost  every  state  and  territory. 

The  secretary  reported  the  death  of  nine  of  the 
members,   including    Dr.    Thomas  of  Savannah, 


was  simply  a  compilation  of  statistica,  it  was  not 
read.  It  showed  that  during  t'wenty-five  yean, 
1880-84,  there  had  been  in  the  state  18,000  deaths 
from  consumption,  while  during  the  same  period 
there  were  only  6,600  deaths  from  pneumonis. 
4,000  from  scarlet  fever,  and  1,000  from  bronchitis: 
tliat  consumption  was  diminishing  in  the  state,  espe- 
cially among  the  American  bom  ;  and  that  in  New- 
port county,  not  including  the  city,  the  deaths  from 
this  cause  were  less  than  in  Washington  coun^j, 
on  the  other  side  of  the  bay.  For  this  no  came 
had  been  ncogaxzeA. 
The  next  paper  was  on  '  Sanitary  and  statistical 
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Dr.  Hatch  of  Sacramento,  and  Professor  McSheny 
of  Baltimore. 

The  treasurer  reported  that  he  had  received 
during  the  year  |3,338.13,  had  expended  $3,288.10, 
and  had  on  hand  $1,109.03,  with  all  debts  paid. 

A  committee  appointed  for  that  purpose  in  1888 
reported  that  they  had  incorporated  the  associa- 
tion for  a  period  of  100  years. 

The  committee  on  disinfectants  presented  their 
report  in  printed  form,  —  a  volume  of  nearly  150 
pages.  The  discussion  of  it  was  postponed  to  an- 
other day. 

A  paper  was  then  prexented  by  Charles  H. 
Fisher,  M.D.,  seer,  state  board  of  health.  Provi- 
dence, R.I.,  on  '  Statistics  of  consumption  in  Rhode 
Island  for  a  quarter  of  a  century.'    As  this  paper 


nomenclature,'  by  E.  M.  Hunt,  M.D.,  seer,  state 
board  of  health,  Trenton,  N.J.  The  nomenclature 
of  disease  is  very  imperfect,  and  as  a  result  there 
was  a  vast  amount  of  discussion  as  to  etiology, 
which  would  not  be  if  all  writers  used  the  same 
terms  with  the  same  meaning.  The  wwd  '  hy- 
giology '  was  a  far  better  term  than  '  aanitatiaa,'  or 
than '  sanitary  science.'  The  word '  medicine' really 
meant  knowledge  by  measurement,  and  as  used  in 
the  expressions  '  state '  or  '  sanitary  medicine '  was 
improper  and  unmeaning.  *  State  hygiene '  would 
be  much  better.  The  terms  '  contagion '  and  '  in- 
fection '  were  also  referred  to  as  being  used  in  dif- 
ferent senses  by  various  writers,  —  some  by  oontr 
gions  meaning  those  diseases  which  are  coour 
nicated  directly  by  contact ;  by  infectioD%  i 
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communicated  indirectly  ttirougli  media.  Web- 
ster and  other  lexicographers  use  the  terms  synony- 
mously.  Dr.  Hunt  thinks  }x)lh  terms  should 
be  discarded,  and  the  word  'communicable'  sub- 
etituled.  The  term  •  zyraotic."  as  ai^plied  by  Tarr, 
received  its  inijietus  from  Licbig's  '  Chemistry  of 
agriculture:'  but  there  is  now,  with  our  present 
views,  no  use  in  retaining  it.  '  Epidemic'  as 
applied  to  those  diseases  which  affect  large  bodies 
of  the  people,  as  nations  ;  '  endemic,'  those  which 
affect  localities  ;  and  '  sporadic,"  which  occur  iso- 
lated, —  are  used  with  various  meanings.  Tlietenn 
'  sporadic '  should  be  abandone<l.  In  concluding, 
be  thought  the  number  of  terms  now  used  in  the 
nomenclature  of  disease  could  with  great  advan- 
tage to  Bcienoe  be  reduced  at  least  one-half. 


little  more  resistance  is  exjierienced  than  in  haul- 
ing H  similar  train  along  a  rigid  road. 

Tlie  automatic  governing  of  the  spei^l  of  the 
train  is  effected  in  two  ways,  —  first,  there  is  a 
governor  uttjM^hed  to  each  motor,  which  interrupts 
theele<!tric  circuit,  and  cuts  off  the  ]>ower  when 
the  Kj)ee<l  becomes  t<x)  high  ;  secondly,  there  is  a 
brake  wliich  is  brought  into  action  should  the 
speed  attain  a  still  higher  value.  To  avoid  the 
formation  of  a  jiermanent  electric  arc  when  the 
circuit  is  broken,  the  governor  (fig.  2)  is  so  ar- 
ranged that  the  diverging  weights  are  in  iinmablf 
e<|uilibrium  Ix'twi-en  two  stops  :  they  fly  out  at 
alxiut  l.7(K)  revolutions  j)er  minute  of  the  motor, 
and  fly  back  at  about  1,0(K).  When  the  circuit  ia 
closed,  the  current  is  conveyed  across  tlie  metallic 


Pro.  1. 


TELPHERAGE.' 


Thk  ejcperimental  telpherage  train  at  Glynde, 
England,  which  was  deecril>ed  in  Science  of  Nov. 
18.  consists  of  an  electric  looomotJTe,  seen  in  fig.  1 
nt  about  the  middle  of  the  train,  and  proiielled  by 
the  electromotor  M  (fig.  4),  and  ten  skepe,  or 
buckets,  which  hang  by  their  travelling-wheelfl 
tram  the  steel  line.  Each  skep  weiglis  101  lbs,, 
and  carries  250  to  300  lbs.  of  dry  clay  :  mid  by 
distributing  these  evenly,  and  somewhat  widely 
a|>art.  the  strain  on  the  steel  Une  is  small,  although 
the  total  weight  of  the  train  and  clay  is  about  two 
tons ;  also,  as  equal  weights  are  simultaneously 
aaoending  and  descending  similar  inclines  on  Uie 
aevernl  s{ians,  the  effect  of  the  sag  on  the  mecluin- 
ienl  resistance  of  the  train  in  neutralized,  and 
>  Coudeued  troo  Satun  of  Not.  B. 


contact  at  C.  When  the  weights  TV  VT  fly  out,  tliis 
contact  is  first  broken,  but  no  spark  occurs,  be- 
caxise  a  connection  of  small  resistance  is  con- 
tinue<i  at  B  lietween  the  piece  of  carbon  and  a 
jiiece  of  steel,  which,  being  pressed  out  by  a  spring, 
follows  the  carbon  for  a  short  distance  as  the  arm 
A  begins  to  fly  out.  This  contact  is  next  broken, 
producing  an  electric  arc ;  which,  however,  is  in- 
stantly eitinguislied  by  the  lever  A  flying  out  to 
the  dotted  (Kwition.  The  brake  is  shown  on  fig.  3, 
and  consists  simply  of  a  pair  of  weights.  W  W, 
which,  at  a  limiting  speed  greater  tlian  1,700  revo- 
lutions per  niinut*'  of  the  mi>tor,  jiress  the  brake- 
blocks  B  B  agninst  the  rim  C  C,  and  introduce  the 
nec<'Hs.'»rj'  annnint  of  retarding  friction.  In 
practice,  however,  with  the  gradients  such  as  exist 
at  Qlynile,  and  which  do  not  exceed  1  in  18,  the 
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economic  method  of  automatically  cutting  off  the 
power  with  the  governor  is  all  that  is  necessary  to 
control  the  speed  of  the  train,  the  brake  rarely 
coming  into  action.  With  steeper  gradients,  how- 
ever, the  brake  would  undoubtedly  be  very  useful. 
The  way  in  which  a  single  wheel-track  is  made 
to  serve  for  one  train,  or  rather  two  wheel-tracks 


Fio.  3. 

for  two  trains,  instead  of  the  necessity  of  having 
four  wheel-tracks  for  two  trains,  as  in  the  ordi- 
nary electric  railways,  is  seen  from  flg.  4.^  [D  is 


It  is  found  that  for  moderate  inclines  direct 
driving,  with  pitch  chains,  of  two  wheels  with 


india-rubber  treads,  gives  a  gravitation  grip  suf- 
ficiently large  for  satisfactory  haulage. 
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the  dynamo  maintaining  two  long  conductors 
permanently  at  different  potentials  indicated  by 
the  signs  +  and  —  of  each  section.  The  wheels 
L  and  Tot  one  train,  and  Li  and  1\  of  the  other, 
are  insulated  from  their  trucks,  and  joined  by  a 
conductor  attached  respectively  to  the  terminals 
of  the  motors  M  and  Jfj.  A  current,  consecjuently, 
is  always  passing  from  a  +  section  to  a  —  section 
through  each  motor.  Mechanically,  then,  each 
train  is  supported  by  what  is  practically  one  con- 
tinuous steel  rod  ;  but  in  reality  at  the  tops  of  the 
poets  the  rods  are  electrically  subdivided  into 
sections,  and  joined  acroffi  by  insulated  wires,  one 
of  which  may  be  seen  at  the  top  of  the  poets  in 
fig.  1.  The  wires  connecting  the  two  skepe  with 
the  motor,  shown  in  flg.  4,  are  not  seen  in  fig.  1, 
as  they  were  too  thin  to  appear  in  the  photograph 
from  which  this  figure  was  taken.  To  prevent 
the  metallic  wheels  of  the  skeps  short-circuiting 
the  two  sections  as  they  cross  the  tope  of  the 
posts,  there  are  insulated  gap-pieces,  which  may 
be  seen  in  fig.  1,  at  the  tops  of  the  posts  where 
the  steel  rod  is  electrically  divided. 


THE  PRE-COLUMBIAN  HISTORY  OF  GUA- 
TEMALA. 

The  well-known  historian  of  Spanish  America, 
Antonio  de  Herrera,  in  describing  the  first  con- 
quest of  Guatemala,  states  that  the  natives  of  the 
province  of  Utlatlan  had  '  painted  records,'  which 
carried  their  national  chronicles  bock  eight  hun- 
dred years,  that  is,  to  about  the  year  700  A.D. 

Utlatlan  was  the  Mexican  name  of  the  r^on  in 
western  Guatemala  inhabited  by  the  tribe  called 
Quiches,  whose  capital  city,  Gumarcaah,  was  de- 
stroyed by  Alvarado  in  1534.  Its  ruins  are  still 
plainly  visible  near  the  little  village  of  Santa  Cmz 
del  Quiche.  So  complete  was  the  havoc  of  the 
Spanish  conquerors  that  not  a  single  building  was 
left  standing ;  and,  of  those  'painted  records' re- 
ferred to  by  tlie  historian,  not  a  shred  is  in  exist- 
ence. Fortunately  for  the  antiquary,  inteUigest 
members  of  the  tribe  learned  to  write  their  tongue 
in  characters  devised  for  it  by  the  early  Spanish 
missionaries,  and  took  pains  to  apply  this  knowl- 
edge to  the  preservation  of  their  tribal  traditions. 
In  some  cases  they  had  a  practical  incentive  to  this 
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•  to  vindicate  their  claims  to  hereditary 
Hence  aeveral  of  these  documente  are 
itulos,'  or  family  titles, 
of  these  native  writinKS  were  lost :  bo  that, 
I  all,  only  four  are  certainly  known  to  be 
ince.  They  are  n.imed  in  the  note,'  and  it 
leen.  that,  while  they  ore  now  all  accessible 
,  two  liavc  oj>i)wired  only  within  a  year, 
are  merely  Sjianish  translations  without 
inal  text.  The  'Pofiol  vuh,"  or  'national 
f  the  Quiches.  U  alre-idy  well  known  to 
.  Alnnit  one-half  of  it  is  concerned  with 
lirtiw  inytlm  of  the  Quichea,  the  remainder 
•Lr  historic  traditions.  Tlie  precise  date  of 
{Kwition   is  uncertain,  but   it  may  be  as- 

0  the  last  lialf  of  the  sixteenth  centtuy. 
lulo  de  Totonicapan '  is  officially  dateil  in 
le  title  of  the  Princess  Nehaib  is  somewhat 
id  refers  to  lands  south-west  of  the  Quiche 
',  in  the  piMvince  of  S<.K'on\i»co  ;  while  the 

1  of  the  C'akchiquels '  were  written  by  a 
ifho  WHS  alrea<ly  a  marrie<l  man  when  the 

troo[i8  first  entered  his  country.  Tlie 
uels.  it  may  Ik»  oliserved,  were  of  the  same 
nud  bmguage  ns  the  Quiches,  and  adjoined 
1  the  east. 

four  publications,  therefore,  offer  to  stu- 
ho  would  investigate  tlie  pre-Columbian 
of  Central  America  a  large  amount  of 
Ic  aboriginiil  material.  We  may  say  that 
>ver  yet  lieen  utilized  ;  for  the  Abbe  Bras- 
bis  *  Histoire  du  Xlexique,'  was  utterly  un- 
and  sj)un  a  romance  from  thnse  writings, 
hich  he  had  consulted  ;  while  Mr.  H.  H. 
\-  had  never  seen  three  out  of  tlie  four 
I  prejsU'iMl  his  "Native  triljosof  the  Pacific 
nd  liiii  ■  History  of  Central  America.'  A 
jou  shows  that  all  the  native  writers  drew 
De  common  stock  of  national  legend  ;  all 
it  the  regions  they  occupied  were  their 
homes :  all  refer  to  some  distant  land  in 

or  north-west,  beyond  the  sea.  as  the  resi- 
thcir  ancestors.  An  o^ho  of  ancient 
tradition  flaits  through  these  earliest 
eoo*«.  VVe  hear  of  the  wondrous  city  of 
M  mysterious  land  of  Zuiva,  and  of  bat- 
i  the  Nonoalcos.  But  the  many  problems 
i  by  these  writings  cannot  even  be  men- 

vuk  ;  U-  Utmr  tarrr  drs  Quifhi-B.  The  arJglnal 
a  FrcDi'h  trnnnlittlon  hjr  thi>  At>b^  Bnuaeur  de 
(.    (Piktia.  1H«1.) 

dt  la  mil  itf  Izmin-yeJiaib.  Edited  by  Don 
hn*t«.    (Quateitiftlft,  IHTa.) 

StAortt  de  TotoHlcapOH.    The  Spsnlab  text, 
tnuulntloD  by  M.  le  Conite  de  Cbarencer- 
.) 

Utt*  of  the  CtikchiqMeU.  Tbe  orlKiniU  text,  with  an 
uualatloo  by  Ur.  D.  U.  Brlntou.    ^Philadelphia, 


tioned  here.  As  a  whole,  they  offer  the  most  com- 
plete body  of  American  mythology  and  legend 
extant. 


GEOGRAPHICAL  HOTES. 

Heig^hts  of  mountains  in  Lapland.  —  Recent  ex- 
plorations of  Swedish  Laplonil  by  Bucht  Svenonius 
and  Rabot  have  revealed  the  existence  in  tlie 
department  of  Norrbotten  of  a  mass  of  mountains, 
of  which  several  summits  rise  considerably  nver 
6,000  feet.  Their  ravines  enclose  numerous  gla- 
ciers. The  highest  is  called  by  the  Lap)>a  Kebna- 
kaisa,  is  situated  in  latitude  08'',  a  degree  mid  a 
half  eastward  from  the  meridian  of  Stockholm, 
imd  between  the  Luleo  and  Tomeo  lakes,  and  by 
trigonometrical  measurement  appears  to  lie  0.940 
feet  in  height.  Tlie  two  next  highest  are  Kaskasat- 
jokko,  0,H00  feet,  and  Sarjetkt-jokko,  6,780  feet, 
approximately. 

Northern  Norway  and  Finland,  —  The  oliserva- 
tions  of  Charles  Kjiliot  in  the  tnountainous  area 
of  Store  Baergefjeld,  in  Nordlan<l,  arctic  Norway, 
representeil  on  the  best  charts  as  occupied  by  an 
inunense  continuous  glacier  field,  show  that  it  has 
lieen  wholly  misunderstood.  There  is  no  primary 
glacier,  but  merely  seven  secund-iry  glaciers, 
isolated  in  ravines,  and  hanJly  iMissiug  Ix-ynnd  the 
stage  of  nM,  Their  total  area  Aix»  not  exceed 
six  square  kilometres,  atx)ut  one-fiftieth  of  the 
area  formerly  supposed  to  be  ice-covered.  The 
field  is  not  a  plateau,  but  to  the  north  a  moim- 
tain  mass,  whose  culminating  points  reach  nearly 
8.000  feet,  and  which  averages  3,8(KI  feel ;  and  to 
the  south  a  densely  wooded  tableland,  cut  with 
myriads  of  deep  and  regular  caflon-like  valleys. 
Fir-trees  three  feet  in  diameter  a  yard  alxive  the 
ground  were  not  rare.  After  completing  his 
work  on  the  field,  Ribot  made  explorations  in  the 
Kola  jteninsiila  of  Russian  Finland,  determining 
the  existence  of  three  distinct  chains  of  mountains 
between  the  Polar  and  White  seas,  which  reach  a 
height  of  more  than  8,000  feet.  The  country  has 
hitherto  been  charte<l  as  a  sort  of  plain,  broken 
merely  by  lakes  and  low  hills.  The  area  between 
the  ranges  is  level,  and  trees  of  good  size  and  form 
rea<.'h  latitude  68°  50' ;  beyond  they  extend  some 
distance,  but  do  not  exc«?d  twelve  or  fifteen  feet 
in  height.  Collections  were  made  of  geology, 
terrestrial  and  fluviatile  mollusks  and  fishes. 

Connecting  the  Volga  and  the  Don.  — The  pro- 
ject of  conu(<<-|iiig  the  Volga  and  the  LKm  dates 
hack  to  1,508.  when  S«'Um,  the  son  of  Solyuian  the 
Magnificent,  Ixfieging  ^Vstrakhan,  attcnipte»i  to 
jom  the  two  rivers  in  order  to  transport  material 
of  war.  His  work  was  brought  to  an  end  by  the 
ixiwer  of  Ivan  the  Terrible,  czar  of  Moscow,  In 
1700,  aided  by  John  Perry,  an  English  engiiie«r, 
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the  work  was  attempted  by  Peter  the  Great,  but 
at  the  end  of  a  year,  after  liis  defeat  at  Narva, 
Peter  abandoned  the  project,  which  has  since  that 
time  been  periodically  discussed.  In  October  last 
M.  L6on  Dm,  a  French  engineer,  having  surveyed 
a  line,  was  convinced  that  the  project  was  prac- 
ticable, and  experimental  borings  have  already 
commenced. 

A  mined  city  found  in  Asia  Minor.  —  In  the  prov- 
ince of  Adana,  Asia  Minor,  not  far  from  Tarsus, 
at  a  few  hours'  travel  from  the  sea,  among  the 
mountains,  has  recently  been  discovered  a  ruined 
town  hitherto  entirely  unknown.  The  ruins  lie 
near  the  route  from  S^lef-K6  to  Karaman  by 
Mohara.  Sarcophagi  almost  intact,  Etnd  resembling 
those  of  Lycia,  exist  there,  and  would  seem 
worthy  of  study. 

Monuments  of  Babylonian  times.  —  It  is  stated 
that  an  archeological  expedition,  tmder  Professor 
Niemann  of  the  Academy  of  fine  arts,  is  fitting 
out  in  Vienna  for  the  exploration  of  those  parts  of 
Taiurus  and  Anti-Taurus  where  last  year  were 
found  remains  of  monuments  dating  from  Babylo- 
nian times. 

Siberian  interest  in  geographical  exploration. 
— ^An  exploration,  to  cover  a  period  of  five  years, 
is  being  organized  by  YadrintsefF,  under  the  au- 
spices of  the  Russian  geographical  society.  Its 
purpose  is  the  investigation  of  the  ethnology 
and  social  economy  of  Siberia.  The  party  will 
consist  of  young  men,  who  will  be  distributed 
over  different  parts  of  that  immense  region  for 
purposes  of  study.  Residents  of  Siberia  have 
already  manifested  a  laudable  interest  in  such 
investigations ;  and  beside  museums  at  Irkutsk, 
Omsk,  Yeniseisk,  and  Tomsk,  M.  Martixmoif,  at 
Menusinsk,  in  the  Yenisei  government,  has  already 
gathered  a  collection  of  more  than  six  thousand 
archeological  and  ethnological  specimens. 

The  trans-Siberian  railway.  —  The  trans- 
Siberian  railway  has  already  finished  its  first  sec- 
tion of  135  kilometres  between  Ekaterinburg  and 
Kamisho£F,  and  its  early  completion  to  Tiumen  is 
confidently  expected.  The  canal  between  the  Obi 
and  the  Yenisei  is  already  so  advanced  that  navi- 
gation will  probably  be  inaugurated  on  it  by  the 
spring  of  1887,  if  not  even  earlier.  Sibiriakoff 
has  established  a  line  of  steamers  on  the  Angara, 
which  unites  Lake  Baikal  to  the  Yenisei,  and 
which  has  been  thought  too  turbulent  for  naviga- 
tion. 

The  old  bed  of  the  Ozus.  —  Daniloff,  in  exam- 
ining the  Oxus,  has  found  wliat  he  reports  to  be 
the  point  of  its  ancient  bifurcation  into  the  Amu 
Dana  and  the  Uzboi.  In  opposition  to  the  opinion 
of  M.  Lessar,  chronicled  in  these  pages,  but  con- 
firming that  of  KaUtine,  DanUofF  believes  that  the 


latter  is  right  in  his  mapping  of  an  ancient  i 
bed  in  the  desert,  called  the  Uzboi  or  Ui 
This  will  soon  be  levelled  throughout  itsei 
and  the  conflict  of  opinion  be  settled  b; 
more  exact  methods  of  a  careful  survey. 


ASTRONOMICAL  NOTES. 
Equatorial  currents  in  solar  and  planets: 
mospheres  —  Of  the  bodies  of  the  solar  systei 
sun,  Jupiter,  and  the  earth  are  the  only  one 
have  thus  far  distinctly  shown  any  decided  i 
ence  of  rotation-period,  either  for  different 
of  their  visible  cloud-surfaces,  or  for  a  gasec 
mosphere  and  the  solid  or  cloud-surface 
which  it  sweeps.  Of  these,  Jupiter  offen  1 
the  greatest  variety  of  detail,  but  it  has  neve 
adequately  observed  until  the  sudden  appet 
of  the  'great  red  spot'  in  1878  attracted 
versal  attention  to  the  planet.  The  resol 
been,  that  not  only  has  this  red  spot,  which : 
visible,  been  shown  to  have  a  definite  and  i 
constant  rotation-period,  not  varying  man; 
onds  from  (M*  65»  87*,  but  certain  white  qiote 
equatorial  belts  are  found  to  be  permanen 
tures  for  several  years  in  succession,  and  tot 
rotation-period  (about  9''  50m  10»)  decidedly  si 
than  that  of  the  red  spot,  but  equally  constv 
that  their  conjunction-times,  as  they  gwe( 
each  other,  can  be  predicted  pretty  accuratelj 
tailed  micrometric  work  upon  these  spots  and 
like  that  described  in  I>rofts8or  Hough's  a 
reports,  is  especially  valuable,  and  there  is  | 
of  work  still  to  be  done  upon  the  other  deti 
the  planet's  cloud-smf  ace.  As  to  the  son,  it  i 
known  that  the  spots  give  a  rotati<m-peri 
about  35  days  for  the  solar  equator,  slowing 
about  27.6  days  at  latitudes  of  45°,  beyond  < 
there  are  not  sufficient  data  for  fixing  any  p 
But  we  think  hardly  sufficient  attention  hsa 
paid  to  the  fact  that  Professor  Young's  ob 
tions  (Amer.  jottm.  ac.,  3d  ser.,  xiL  821)  upo 
displacement  of  Unee  in  the  spectra  from  tb 
and  west  Umbe  of  the  sun  gave  for  the  equi 
velocity  of  the  chromosphere  1.42 ±.035  mil 
second,  while  the  equatorial  sunspot-period 
only  1.25  miles  for  the  photosphere.  It  is  a 
strong  indication  that  the  solar  atmoei>he3«  s 
forward  over  the  photosphere;  and  its  bearing 
the  probable  behavior  of  the  corona  and  me 
matter  falling  into  the  sun  would  seem  to  a 
a  redetermination  of  this  line-displacement 
the  more  powerful  dispersion  now  availsl 
Rowland's  gratings.  As  to  the  earth,  we 
that  the  general  drift  of  the  lower  atmoq 
currents  is  eastward,  rotating  faster  than  the 
itself ;  but  of  the  circulation  high  up  abo^ 
clouds  we  knew  absolutely  nothing  until  tb 
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BuntwU  following  i\w.  Krnkatoa  outburst  (wlii.is*; 
txidneion  of  18W^,  Aug.  27,  drove  whole  cubic  miles 
»f  ilust  Jind  atoiun,  if  not  clenr  through  our  atmos- 
phere, at  Icaia  manj'  times  higher  than  the  clouds 
ever  fl<iat)  indicate*!  by  their  succiwsive  appearances 
It  ditfcri'ut  places  a  jimliable  ujijier  ei|Uatorial  ciir- 
il  moving  rapidly  wcstwarf.  i.e..  rotating  slower 
than  the  earth.  We  do  not  tliink  the  dLscus-s-ion  of 
Jiese  red  sunsets  is,  from  this  st!ind-i>oint.  by  any 

Cleans  exhausted,  and  hojie  that  Professor  KiessliiiK 
of  Hamburg,  who  has  so  well  cvplainetl  the  physical 

luses  of  tlie  phenomena,  wLU  publish  the  thou- 
nd  or  more  reconls  he  has  of  the  first  api)ear- 

!ic«B  of  the  red  sunsets  all  over  the  world.     The 
Bnly  other  o<-('ai(ions  when  these  upper  currents 

i\  be  obser^'e<l  are  the  rare  diances  when  the 
ft  of  a  long-<'outinuing  meteor-streak  might  be 
letermined  from  two  or  more  ol)8er\atoriea.  If 
Workers  with  e^^piatorials  wmdil  endeavor,  on  those 

re  occasions  when  a  meteor-train  remains  visible, 
Juiekly  to  Ijegin  a  series  of  [wintings  (using  the 
iwest  |K>wer)  alternately  iijxhi  the  two  ends  of  the 
treak,  noting  the  times  and  reading  the  hour  and 
Becliii,itiou-circles  as  rapidly  as  possible,  we  might 
time  accumulate  some  valuable  data  about  the 
Ipper  currents  in  our  latitudes  ;  but  observatories 
iear  the  e<)uator  are  scarce.    However,  the  knowl- 

Jge  thus  gained  of  the  heights  at  which  meteors 

|tlip«ar  would  l«  much  more  accurat*"  than  from 

iie  ordinary  aliguement  among  the  stars,   and 

lime  observations  ought  to  be  made  on  every  poB- 

ible  oocnaion  by  astronomers. 

Two   new  comets.  —  Two  new   comets   have 
Iready  l»e<'n  ilLscovered  during  the  present  month. 

ae  tirst  wivj   fciun<l   on    Dec.    1,    at    Paris,  the 
oe  of  the  discoverer  not  being  given  in  the 
elegram.     Tlie  comet  was  readily  picke<l  up  by 
ofessor  Frisby  of  the  Naval  observatory  ^vith  a 

-inch    finder,   and   tlie    following    observations 
!  obtained  with  a  9.6-inch  equatorial :  — 


»ittr. 
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luM  been  deHcril>e<l  as  ill-defined,  and  slightly 

towards  the  centre,  —  without   .i   tail. 

cond   comet  is  announced   in   a   telegram 

of.  Lewis  Swift,  who  states  that  the  comet 

[>a8  •litK-ovtjr«i  by  Mr.  E.   E.   lianiard  of  Niush- 

ille.  Tenn.,  on  Dec.  3.  its  ixNiitiun  l)eing  at  O""  37" 

ototbly    Washington   mean  time)  B.A.,  4^  21" 

Ihrc..  +  4"  45'.     The  motion  is  given  as  35 

K,  but  th»>  direction  of  the  motion  is  made 

Hi^blei  b;  liie aiiibiguous  term  *  north  west.' 


In  the  (Kxitiun  ju.st  given,  the  comet  would  pass 
the  meridian  a  few  minutes  before  the  bright 
star  Aldehanm,  but  nearly  twelve  degrees  farther 
south. 

NOTES  AND  NEWS. 

The  work  of  the  Henry  Shaw  w^hool  of 
lK)tany,  St.  Loui.>i,  outside  of  the  university  clas-ses, 
will  begin  with  the  formation  of  a  clai?8  for  the 
study  of  grasses.  Fortheacrommoilation  of  teachers 
in  the  schools  of  the  city,  tlus  claas  will  meet  from 
9  to  1,  on  Saturday  mornings,  A  class  in  analyti- 
cal botany  will  take  up  the  study  of  spring  Howere 
on  Tuesday  and  Thursday  afternoons,  and  Satur- 
day mornings,  from  April  6  till  June  12,  1886. 

—  Those  interested  in  comixisite  photographs 
will  find  a  plate  of  four  of  meml)eni  of  the  Na- 
tional academy,  in  Sn'enri'  of  May  •"),  1K85  ;  another, 
from  a  composite  photograph  of  several  skulls,  in 
the  number  for  June  19  ;  a  third,  of  the  officers 
of  the  American  association  at  the  Philadelphia 
meeting,  in  the  issue  of  Aug.  28  ;  and  n  fourth, 
shoAving  the  racial  characteristics  of  Jews,  in  Sci- 
ence of  Oct.  9. 


LETTERS  TO  THE  EDITOR. 

•«•  CbrmjKmdenIt  ore  ns/iiMlwl  tobnu  brief  an  imimIMc.     Thf 
trrUfrf'  name  iM  in  alt  ca«-»  renuirrd  CM  proof  of  900A  faith. 

Newcomb's  '  Political  economy.' 

Pbofessor  Nkwcomb  objectf ,  in  the  la^t  number  of 
Sciencf,  to  certain  things  in  my  recent  notice  of  his 
work  on  political  economy,  charging  me  with  '  atro- 
cious niisroprcsontataon '  of  his  views.  The  quotation- 
marks  enclosing  two  sentences  in  the  drst  paragraph 
of  my  review  should  not  have  bpen  there,  and,  so  far 
as  they  led  my  readers  to  think  that  they  indicated 
Professor  Newcomb's  own  words,  they  were  mislead- 
log ;  and  an  apology  is  due  Professor  Newcomb  from 
me,  which  is  hereby  tendered.  I  may  simply  say,  by 
way  of  explanation,  thot  the  proof  of  my  article  was 
not  submitted  to  me  in  time  to  receive  any  corrections 
at  my  hands  bcfnre  it  was  printed,  or  the  ofTending 
marks,  as  well  as  the  word  alwayn.  to  which  the  author 
objects  later  in  his  letter,  would  certainly  have  been 
expunged. 

As  to  the  chief  point  at  issue,  however,  viz., 
whether  ray  article  presented  a  correct  view  of 
Professor  Newcomb's  theories,  I  have  nothing  to 
take  back  or  change.  I  have  again  examined 
Professor  Newcomb's  book,  in  connection  with  his 
strictures  on  my  review,  and  do  not  see  wherein  I 
have  misrepresented  him.  The  point  in  dispute,  of 
course,  is  not  whot  Professor  Newcomb  desired  or 
tried  to  do,  nor  even  what  he  claims  to  have  done, 
but  simply  what  ho  actually  did  do  in  the  work 
reviewed.  It  is  trup  that  be  expressly  disclaims  any 
intention  of  doing  what  1  maintain  he  has  done;  but 
this  is  no  evidence,  of  course,  that  my  view  of  his 
actual  work  is  erroneous.  The  notice  contained  my 
opinion  of  the  real  work,  and  not  of  the  author's 
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inU*ntion(i.  Th»  proof  of  the  correctnera  of  my 
opinion  cannot  b«  ki^fo  within  the  apace  which  yon 
can  allot  to  the  dinouinion,  iiince  it  involTes  a  careful 
comnariaon  of  Pn>frMor  Nevcomb's  premises  and 
ronolu«ion«.  of  his  declared  intentions  and  his  actual 
success.  The  followinR  sentences,  taken  somewhat 
at  random  from  the  book,  seem  to  me  to  prove  the 
general  justness  of  my  view.  The  italics  are  mine. 
PaRe  M3  ^Summary  of  principles) :  •'  The  motives 
which  animate  men  in  the  pursuit  of  wealth  are  in 
the  highest  decree  Iwne&cent,  and  have  led  to  a 
f\fftrm  \rhich  insum  to  emrj/  matt  fit  to  lit*  thr 
•NiM-imH III  of  ft^joymfttt  from  kit  lattor,  if  he  will  only 
a<la)<t  himself  to  tbe  system."  Pare  518 :  "  It  is  a]«> 
tv^  l<i>  remembered  that  the  fristintf  (ysfem  lastirrs 
Ihf  fmittojinifnt  of  rrrry  m<in  ih  the  iniy  hrtt  fHttrd 
to  his  tiilrHts  better  than  any  other  system  possibly 
can.  TAis/dcf  /o//«>irs /n>in  almost  fAe  trholr  system 
of  fio/tfioit  eoonomy.  to  that  it  aeeif  not  hr  further 
liwy^f  «|»tN  "  Paipnt  517  and  'MS:  "Thos.  from  an 
iJ<\tlistie  point  of  view,  nothing  can  be  said  against 
the  general  equity  of  the  rxistim/  system  of  free 
(\>mfftitio»."  rag<p  516 :  "  It  is  a  great  mistake  to 
su|>{>iwe  that  the  enormt^as  inequalities  which  we  see 
in  wealth  imply  anv  thing  wrong  in  the  system  which 
)>ermit»  them."  ^V^re  370 :  •'  We  have  already 
sh>^wn  that  in  the  state  of  thincs  which  now  exists  in 
this  cvHintry  it  is  ^fiirvrly  iwtibie  for  any  latf H»f nVnu 
mam  to  suffer  ^«  the  necessaries  of  life." 

Theee  qu^^tations.  it  wems  to  me.  present  a  fair 
view  of  what  shv<uld  be  regarded  as  the  k«ical 
out»"v>me  of  the  roe(h>yts  anvl  principles  of  the  h>.x>k. 
The  author  is  n>'4  vv^iucstent  in  his  reasonioi:.  and  this 
leaves  him  ab«n\lanl  k^>(V<nunity  to  quvHe  passaof* 
wKioh  are  at  entire  variano*  with  wbat  I  represwnted 
as  the  rw-jh  of  hts  e£.>Tt.  It  shvviii  als.>  be  said  that 
thev  are  at  entire  vanaiK^e  w;ti  tie  v-.MK-iusioos 
aS've  .jux^evl .  whi.-h  latter  anr,  in  sy  of^nioo.  »<>€« 
«n  hartiKxiy  «:th  tiie  crneral  dnfi  :i  the  Kx-k  than 
the  iVtrnter.  \t  --xte  :Gte;v«wd  in  the  ftwms  of 
the  «K-<etK>e.  1  am  ^d  to  ks.-«  that  Pr.>fes»?r 
New«v«n^  re«.v«U  wish  sox-h  vjc.-a-  Jr-c  tbe  )>.xv«! 
vV'oewqseTVV*  .'f  V.»  theory,  a*  we  s*ay  b-c*  that  iis 
:a^je;so>e  w"  at  1a*t  iv  tiir.->wa  -.3  the  i^r*rti.-o  c-f 
s.-ttSkier  wy<Kvw  jhaa  »6.-i»  whic^  ie  «.-  vjcc^vcsZy 
rw<».v<«t<fe  «a>i  *-  ,-j.ifif;y  f.-O.^w*. 

*r.  xV«-.-\3S!.-a  I  si^.MVi  >.ke  tv^  ssv  j^i  sy  ofr  j*v^ 
ts.ie*  a:-*  ?«^aT^y  al^  tc  tie  cwaecil  siev&xs  azid 
s*T>.V»,"9e#  .-i  tVe  S,---!;.  I  l^:=.k.  as  i  «aii  is  «swe3;» 
•.T.  1SX  rev  ■»  « ,  ;>4ij  skasy  .-J  tie  3:;t>.~c  xUv-aaK"  -at  are 
fe.\2:.-.ra^  a»i  s:A<¥W3:ve.  £.   ^    ^jlVIIv 

IV.-i."j««.-c  >"«w,viat>  3»»y  ■•-»;■.  r»c>f«l  tie  «Ti;w-r.t 
rr»>-.'-    V   ?w   .^*"'.»^r».-,   fr-.T-   >.»    frwiici^    ■.:   ?tr 

"«*";.;.»  rjw  s..-af'.(  i\,-<5.yi::i,-iT  .«  wjai  iia*  ^wj  ».';?»*ir 

?.•  Snr.i  «■-•:>  >.»  ittA  ri-i.v-t,  i*  ?^-Tij.r*»  ii.a:  ri* 
.-•«>!  M  «»ic»'i».'»  .••:   Tf!  -^ «-»  •   ••-»*      « :  z.T^C".   *3>i 

■..-»--r't  1,1  •  iiaj  c^iTi.nw-T't*  .•>.•  •ifx  r.i'i  •  f5.^»"iii«it 
S.I  VI  :in.:>*l  ^uIK4a.J:v  fituta.'  T-.-i'^ti-r  Ni*- 
-■inii  ■>  -i-inia.'  ■i«t'i~<'iv»  iriirt''  t>-».".'"  mi*  >«» 
'T.^oi-i  ."a  W"!  i~tj.j>i  •>'f  .•».'~'-i'"».i<«*  .v  »ci.r?'ii«T:  . 
•  I"-  :i  »M  sA.'>i.<i.  *;"*•  ''"^  ^*  r~».j.j. : J.  ta.£  sa--'.'. 
.■i«su^  r-  sst^ni.  u  «  Jt  «»  •.■cot  T  im.  r,  ••.itii 
«iiin>'''  J»  aii.-ciwr  iBfsaii.-«  .••;"  .•ii»  .••:'  ii»  .•■Aj«  .i:>«?- 
■aims  »;  T^rCiSSfC  N*  wwmit  *  p«<wc»^  OKai.'w  ,  va. , 
"UiK  hf  »  nnahnr  &t.  U»  «-law  w-ia  ona^marr  {laax- 


tities.  It  ia  safe  to  lay  that  neither  Profenor  Xew- 
comb  nor  Mr.  FrankUo  can  addace  a  aingle  historical 
example  where  "governments,  in  astabliahiog  a 
bimetallic  system,  assnmed  that  tbe  Tallies  of  equl 
weights  of  the  two  metals  have  a  certain  fixed  ratii> 
to  each  other."  They  have  sometimes  assnmed  that 
by  establishing  such  a  s>'stem  they  can  do  mach 
toward  creating  such  a  fixed  ratio,  which  is  an  ea- 
tirely  different  thinir.  The  statement  of  Professor 
Newcomb  is  doubly  objectionable. — in  the  first  place, 
because  it  is  not  tme :  and.  in  the  second  plaor.  be- 
cause it  is  the  form  nsnally  adopted  by  one-aided 
monometallists  in  deacribing  the  position  of  btmetal- 
lists,  so  that  they  may  forntall  discnasion  by  ascrib- 
ing to  their  opponents  such  an  absurd  theory  as  ts 
make  them  appesura  pack  of  drivelling  idiotB.  I  prefer 
to  think  that  Professor  Kewcoab  does  not  decire  «> 
bolster  np  his  position  by  any  snch  <|iiestiaciabie  de- 


Mr.  Franklin  asks  bow  mncb  of  tbe  inihience  of 
recent  German  writeis  on  economic  science  is  tiaee- 
able  in  professor  Sidgwick's  book.  Tbe  mere  qoei- 
tion  proves  one  or  boch  of  two  things  :  I',  that  Mr. 
Franklin  is  only  soperficiaUy  acqaainted  with  Pto- 
femor  Sidgwick's  work  :  or,  3'.  that  be  knows 
nothing  of  recent  German  writers  on  poGtieal 
economy:  or.  3\  both.  Tbe  influence  of  Germaa 
thoogbt  is  evident  on  nearly  every  page  —  eertainlj 
in  every  chapter  —  of  Prof eamr  Sidgwick's  book. 
Some  of  the  chapters,  iitdeed.  —  notably  the  oae 
on  pnblio  finance  and  that  on  disuibulive  jostict. 
—  might  ahniist  be  caDed  abstracts  of  Wagner. 
I  did  iwt  say  that  Professor  Newccmb  knon 
iK>thing  of  recent  political  comatny.  bat  aafk 
that  hii  treatment  of  tbe  sabject  sbosrs  s> 
tracres  of  so^  ktt>wl««ice.  To  give  evidence  <d 
sn.-h  k»>wied£«.  it  is  ».-<  necessary,  of  ccone.  to 
qacte  from  lecest  wcirfci.  One  might  reveal  tbe  fact 
in  one's  methois  ai>i  condnsioas  that  tbe  gigsstir 
ntL^veatests  ^f  the  lass  ceneraaoe  b»d  ik«  swept  by 
wiiboct  is  iocne  decree  af  ectzof  tbe  views  of  the 
writer  A  mac  wb^  writes  a  m:tk.  v'B  f  bysn  aeei 
CM  MOP  t  -  trafie  oat  tee  astbrcity  f  x-  eafb  i«ate- 
meat  'ae  makes  in  cevier  to  sb>w  taat  be  is  alaisit 
v-^  tbe  tis>e  T:  so  thai  w.rcji  'cw  as  afasard  in  f{ta 
a«  ::  w.-cji  '»e  i-  reality,  if  M  ass<Bi(«ed  v>  writr 
«=.-^  a  K.YC  wTU}::!  aixir.f  asy  acci?e  cf  tbe  wxi 
.5.-ef  i=  t^at  i«csrsaKt  wncir  ibe  Insa  geateraxija. 

W  aecber  is  Sf  eviSei  >t  :i  scB.Ta»re  asi  inc^spe- 
Mew  i=  ary  5feii  v  »ii*r«  to  lis-  fysaeat  c<  a  {•« 
f»9««s>.-e  w>>«r  az>:iu.4r  rytSfB..  wsasever  msyic 
:t»  jM-r9(  :e  ifi-KH^  bcf  serat3.-y  2i^Ka^<e«i  tbe  oH 
.-nw.  may  tairh'  «ii.-crt.  »  jjfi  v  tbe  soi*  r  sesisr  o< 
■st-z  :i  jcTiMoe  mi  v  tae  ^nraTal  ai>Fw»r  :-i  a  m.-TiBt 
w-T.-*  It  ***ai»  TC*«T  rjnar  tjaa  It.  V-."  t;-  wbi* 
sie«i-.>Sf  &:•£  ftssws.  Xr  Fraxk^  isTOes  i&ai  Pr> 
f*«i.-c  X*  wr-.-mr  aiiiKW.  w.-uji  3iziriiassiy  rej«i- 
aie  aiy  *:o~i  tj»  w^  ts  ur.-iw  a:i:  v*  rn:c<ii  f icai  Pr»- 
ffiwcr  N«w.-.-in.;'»  io:*.  stn."*  i»  TKicarsM  tbea  «• 
a.'Tvarr  .-ciii:iM««  s:  -ie  -an*  wbia  be  wr;ce. 

"  rji  rt!  SS7-  j>-c  ibi  '.  s>«az  t:  zs!.zct.  iaas  Pr.-<«- 
«T  V«  tr.-.-ic-:  liar  -o*s  ruiTLX  «:  lutxt  ■ix~=rsi3i*iEt-'' 
■:j»f  p,-.Nii -cji;  Twiii  ;«  :iii  Uians  *irt-K;c»  aai  »;• 
■■»>■*  :itea  •••"  s  ij.->ct  an:  5i!srJr;c-_.-  .••Tii.-itritr.  sk* 
rjw  r«c-s'-  Tii.."^  -c  ijf  ';.f»  ai'i  rf.'c:  ba;  m«x  iivael 
V  «.-ui>?>u.jic  :■!!«  sal  'Hr'UMr  taiss  tiie  wbrut  siatr 
-c  tis  jCT-.v'n.-ci.a  vBf  ''"-•  w  Mtsiuc  xtr  «  j»e  an  O- 
taxaiu  .->:  uu  triK  srjianiii:  inNai.-K..  ia»  fa£icT»«Di^ 
TCy  w-tivit.  ju  far  was  tut  ;aik  MtsM  of  tbe  idacii 
luiue.Ta.  K>.-o/m''  £.  J.  X 
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The  Biela  comet  meteor-stream. 
TLe   showers  of    meteors    from   this   stream   (see 
^cimcf,  vi.  489  and  406)   were   observed    not  only 
ferj-  extensively  on  the  niRht  of  Nov.  27.  but  also  at 
[>me  places  on  nights  precediuf;  and  following  this  ; 
jltid  a   complete   collection  of  all   the    observations 
bould  be  made  in  order  to  study  the  distribution   of 
natter  in  the  stream.   We  should  be  plad  to  receive 
rom   everywhere  reports  of  observations   of    these 
Tiowers  ;   and  they  (ibould  ^ive,  as  fully  as  may  be, 
he  following  data  :     1".   The  time  the    observations 
ommenced.  whether  in  twilight   or   darkness,    and 
whether   the    shower   seemed   to  be   bef^inning    or 
already  in  full  operation.     2".  The  clearness  of  the 
~  ty,  and  freedom  from  interference  of  trees,  stroet- 
tmps.  etc.     8'.  If  a  continuous  count  was  kept,  the 
ate  at  which  it  pmceede<l  (hs  illustrated  on  p.  490  of 
week's   Science),  the   number  of  observers,   and 
^ow  stationed.     4      If  no  count  was  kept,  then  the 
iSme  of  any  marked  variations  in  the  density  of  the 
hower.     S^.  The  time  the  observations  ended,  and 
rbether  the  shower  appeared  to  be  over  ;  and,  if  so, 
•hetber  any  further  watch  was  kept  for  a  renewal 
it,  and  how  long.     &  .  The  appearance  of  the  me- 
ors,  especially  the  color  of  the  brighter  ones  and  of 
'  '  trains,  if  any  ;  also  if  any  appeared  to  describe 
paths.     7  .  If  the  observer  was  reclining  so 
watch  all   round   the  radiant  equally  well,  or, 
'  there  was   an  observer  for   each    quadrant,   then 
ame  approximate  indication,  if  possible,  of  the  rela- 
tive density  in  each  quadrant ;  and,  if   this  varied 
jlecideilly.  then  thetimesof  the  variation. 
[J^oliably  few  can  give  much  information  on  the 

Soint,  but  it  would   be  valuable  iu  discussion  of 
ifferences  in  the  showers.     There  are  some  in- 
ations  of  this  at  stations  not  many  hundred  miles 
kpart,  which,  if  they  are  real,  indicate  a  considerable 
"  iinchinefB  hi  the  meteor-stream  within  very  moder- 
Htc   distances.     These    will    always    be    interesting 
bowers    to   observe,  not  only  for  their  connection 
ith  the  lost  comet,  but  also  because  they  come  into 
ir  atmosphere  with  low   velocities,    nearly  on  the 
allowing   side    of    the    earth,    and    hence    are  con- 
veniently  observed   in   the    evening    and    with  the 
~  int  near  the  zenith,  — very  rare  charocteristics 
well-marked  showers. 
Some  features  of  the  meteor-orbit  may  be  of  inter- 
st.      Afisuming  the  elements  which  Santini  computed 
j^Aitr.  nnchr.,  I,.   124)  for  the  unobserved  return  of 
"be  comet  in    ItiTiQ  aa  the  latest  computation  of  its 
Brol>able  mution,  they  show  that  the  orbit  is  an  elon- 
gated ellipse  inclined  about  12"  to  the  earth's  orbit, 
I  ith   a  perihelion  distance  of  .87  (the  earth's  mean 
Aistance   being  unity)  and   an   aphelion  distance  of 
\31  (Jupiter's  mean  distance  is  ii.20),  and  that  the 
kpbelioii   is   only  .1)2   from  the  plane  of  the  ecliptic  ; 
halt  making  it   highly  probable  that  Jupiter  pulled 
|«oniet  into  the  solar  system  originally,  and  show- 
Bt  it  con  still  perturb  its  motitm   considerably, 
nost  interesting  feature  (the  one  which   makes 
be   meteor-showers   possible)  is   that,  according   to 
4itini's  elements  for  18S9,  the  radius-vector  of  the 
et  at  its  descending  node  equals  .993,  while  that 
(the  earth  at  this  point  is  .9S6,  —  an  approach  within 
or   alKiut  .V">0,000  miles.     This  small  distance, 
(»wever,  IS  liable   to  have   been  changed  by  several 
limv«  it<*  whole  amount  by  perturbations  smce  then. 
At  this  node  the  vehx-ity  in  the  comet-orbit  ii  24. S 
I  per  >econd,  while  the  earth's  is  18.7  ;  and  aa  the 
of  the  comet  is  direct,  the  inclination  only 


12",  and  the  angle  between  the  radius-vector  and  the 
normal  of  the  comet-orbit  only  18  ,  the  meteors  enter 
the  earth's  atmosphere  (rom  the  apparent  direction 
of  the  radiant  in  Andromeda,  with  a  velocity  of  only 
0.8  miles  per  second,  thns  causing  their  sluggish 
motion,  which  perhaps  would  be  even  more  marked 
were  it  not  likely,  that,  on  account  of  their  slow 
speed,  they  are  consumed  at  a  somewhat  lower  level 
than  the  swift  showers,  and  hence  appear  relatively 
too  fast  from  greater  proximit}-. 

Of  course,  there  can  be  no  shower  unless  there  are 
meteorites  scattered  along  that  part  of  the  orbit  where 
the  eorth  reaches  the  node  about  Nov.  27.  Santini's 
elements  make  the  passage  through  the  node  about 
thirty  days  before  that  through  perihelion,  and  give 
the  following  series  of  times  for  the  successive  cross- 
ings of  the  node,  the  period  being  6.67  years.  The 
next  column  gives  the  elapsed  intervals  from  these 
timei  till  the  nearest  earth-crossing  about  Nov.  27. 


Dale  of  oomet's  node- 

Diatanoe  of  comet  beyood 

pusage. 

node  Nov.  S7. 

IKtS.SI  (April  «8) 
1MS.B8  llHo  M) 

-I 

lKn.60  (Aug.  tS) 
18^.8*  (April  «t) 

-HI      " 

-6       " 

18N>.M  (Dec.  i7) 

—  1               '* 

1MK.M  (Aug.  ») 

-W       " 

I88S.83  (Ma;  1) 

-6       " 

The  only  recently  obaenred  ahoitera  certainly 
attached  to  this  stream,  so  far  aa  known  to  the 
writer,  are  those  of  1872,  when  the  comet  was 
already  three  months  past  the  crossing,  and  the  one 
just  happened,  when,  according  to  the  same  elements, 
the  comet  should  not  have  crossed  till  a  month  after- 
wards. Thero  appears  to  have  been  no  well-marked 
shower  observed  in  1805,  when,  with  imperturbed 
elements,  the  circumstances  should  have  been  almost 
the  same  as  this  year;  and  the  difference  is,  no  doubt, 
due  to  the  increased  diffusion  of  the  stream  and  the 
perturbations  since  1839.  The  phenomena  of  1802, 
as  compared  with  those  of  1872,  will  furnish  some 
evidence  on  this  point ;  but,  as  the  perturbations  of 
this  stream  are  pretty  large,  the  above  times  may 
very  likely  be  wrong  by  some  months  at  the  end  of 
the  century. 

This  is  by  far  the  most  interesting  meteor-itream 
we  have  to  deal  with  as  yet,  and  the  study  of  its 
special  perturbations  would  seem  to  be  well  worth 
making.  After  the  passage  of  the  double  comet  in 
1853,  the  Acnilemie  den  gcieneeH  </«  SI.  Peterslmurg 
offered  a  price  (.<4s{r.  narhr.,  xxxviii.  05)  for  a  full 
discussion  of  the  whole  theory  of  the  comet  from  its 
discovery  in  1826  to  its  expected  reappearance  in 
1859 ;  but  no  one  seems  to  have  undertaken  the 
work  at  that  time.  Perhaps  its  discussion  at  this 
day,  extended  to  its  perturbations  as  a  diffusing 
meteor-stream,  would  be  worthy  of  a  prize. 

H.  M.  Paul. 
WuablngtoD,  Deo.  S.        

The  Biela  meteors. 
On  the  evening  uf  Friday,  Nov.  27,  at  6.15,  I  ob- 
served a  meteoric  shower  of  considerable  proportion. 
In  taking  a  casual  glance  at  the  heavena  after  tea, 
my  attention  was  at  once  attracted  by  several  meteors, 
which  followed  in  such  rapid  succession  that  I  was 
able  to  count  twenty  in  less  than  five  minutes.  They 
appeared  all  over  the  heavens,  and,  among  the  great 
number  observed  during  less  than  half  an  hour,  the 
radiant  point  of  but  one  was  other  than  in  the  con- 
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litpllation  PerspiiB.  My  ohBt«rvations  were  unavoidably 
iiiterrupt<Hl.  At  10  o'clock  1  again  PcanDPil  the 
bcBvens,  bnt  the  shower  bad  then  subtdded. 

Robert  D.  ScBixprr. 

Sormoton,  Pena..  Nut  W. 


Natural  ps  in  Illinois. 

In  an  editorial  not«s  in  Scirnre  for  Nov.  20,  there  is 
a  reference  to  the  failure  of  the  natural  ga»-well«  in 
Chanipai^  county,  111.  In  all.  there  are  only  about 
a  doxen  KaH-nells  in  this  county.  In  two,  which  are 
near  together,  the  pressure  is  about  twenty-B  ve  pounds 
per  square  inch  :  in  the  others  it  is  only  a  fen-  (wiinds. 
After  personally  investifrating  a  number  of  wells;  the 
writer  concludes  that  there  has  been  no  marked 
decrease  in  the  nipply,  the  failure  of  any  particular 
well  being  due  to  an  accumulation  of  mud  and  water 
rather  than  to  an  exhaustion  of  the  supply.  With 
one  exception,  all  the  wells  require  pumping  out 
every  two  or  three  months.  The  gas  is  nearly  pure 
marsh-gas.  and  is  found  at  a  depth  of  TO  to  !M)  feet,  in 
a  layer  of  loara  from  3  to  12  feet  thick.  Inferences 
drawn  from  the  Champaign  county  wells  are  inappli- 
cable to  the  Pitt»burg  wells. 

Near  Litchfield,  this  state,  natural  gas  has  been 
found  which  in  quantity,  quality,  and  source,  ia 
similar  to  that  of  Pittsburg.  I.  O.  Baker. 

rnlvereltT  of  Illinois. 

International  geological  cong^ress  at  Berlin. 

I  have  just  read  in  Sciener  for  Oct.  30  your  inter- 
esting article  no  the  international  geological  congress 
at  Berlin.  Will  you  permit  me  to  point  out  one  error 
which  has  escaped  your  att«ntion  (  It  is  in  regard 
to  the  bi-acketed  clause  which  comes  at  the  end  of 
the  first  column  on  p.  378 :  '  the  lower  .  .  .  beds.' 
This  phrase  is  inaccurate.  Professor  Oeikie  asked  for 
the  suppression  of  the  words  '  lower  carbon iferons' 
and  'calciferouR  sandstone.'  I  accepte<i  this  without 
opposition  because  it  was  expressly  understood  that 
the  t)-pical  localitit's  referred  to  in  my  report  (Kil- 
borkan,  Harwood,  Pilton,  Dura  Den)  ought  to  be 
included  in  the  upper  Devonian,  as  the  report  of  the 
commission  defines  it. 

As  to  the  following  sentence,  '  The  whole  para- 
graph (c)  was  afterward  suppressed,'  I  do  not  know 
upon  what  it  ouuld  have  been  founded.  I  have  not 
the  least  recollection  that  there  was  auv  suggestion 
of  the  suppression  of  that  paragraph,  ana  you  can  be 
sure  that  such  n  proposition  would  have  given  rise 
to  an  animated  discussion.  Q.  Dewalqux. 

Liege,  Nov.  18. 

The  English  sparrow. 

The  American  ornithologists'  union  has  collected 
evidence  frnni  nil  parts  of  the  country  where  the 
English  .sparrow  occurs,  and  has  published  a  report 
base<l  upon  their  investigations.  As  I  stated  in  Sci- 
rnff  (No.  144l,  they  have  urged  that  laws  be  passed 
against  it,  looking  to  its  entire  extermination.  Act- 
ing upon  this  advice  and  upon  experience  with  the 
pest,  several  states  have  repealed  their  protective 
laws,  and  the  bird  is  now  under  the  ban.  Kvery  one 
who  has  seen  the  bird  in  the  east  knows  that  it 
drives  away  native  birds,  destroys  fruit,  and  is  disa- 
greeable in  every  way. 

In  regard  to  a  means  of  destmction,  let  every 


state  offer  a  small  bounty  for  birds  and 
small  bo)'s  will  do  the  work.  A  bird  is  j 
parable  with  locustc  or  mowiuitoes.  " 
instinct  aa  wu  may  call  it.  makes  the  ■mil  /m 
W^o  miirht  penecute  insect*  till  the  end  of  tii 
they  would  still  come  upon  us  each  year;  bl 
are  verj'  quick  at  seeing  whether  or  not  d 
wanted.  If  they  are  p«r»i>cuteil,  they  instil 
draw  away  from  man.  a.s  in  the  case  of  tJx 
We  may  not  be  able  to  entirely  rid  ourseli 
pest,  but  we  can  at  least  succeed  in  drif 
away  from  the  cities ;  and  once  get  thea 
country,  where  they  can  be  taught  to  fea 
gun,  and  we  shall  have  them  at  letast 
control.  They  can  be  driven  away  from 
if  their  nest«  are  demolisheti  as  sooD  a*  made 
all  the  bird  houses  are  removed.  A  careful 
poison  might  also  work  with  advantage,  ant 
largo  parks  the  shotgun  in  the  hands  of  en 
men  could  be  brought  into  use.  fl 

I  will  add  that  if  any  of  the  readers  (B 
are  troubled  with  the  sparrow  in  ivy  or  otM 
by  sprinkling  red  pepper  among  the  leaves  tt 
soon  be  rid  of  the  pests.  This  baa  been 
success.  Kau^b  3J| 

WMbiDgtoo.  D.U..  Dee.  *. 


The  results  of  shad  propagation  on  the] 
coast. 

In  your  issue  of  Nov.  18,  p.  434,  I  see  itl 
Colonel  McDonald  that  the  rivers  drainin 
Atlantic,  from  Cape  Cod  to  the  capes  of  I 
peake,    together    with    the    snbmergvd 
border    lying  between  the  coast-line  and  tb 
Stream,  constitute  an   area  "  within   the    lis 
which  the  migrations  of  the  shad  are  con6n 

Is  this  true  \  It  certainly  was  not  tr 
years  ago  :  for  at  that  time,  I  am  quite 
were  abundant  in  all  the  southern  rivers. 
memb<:>r  that  they  were  especially  abundant! 
in  the  Ogeechee.  ten  miles  south  of  SavaaBl 
have  not  been  in  the  southern  states  in  thad  i 
since  186U,  and  therefore  cannot  s]ieak  from  pe 
observation  since  that  time,  but  I  have  no  doad 
the  same  is  still  true.  Joaxra  Ix 

Berkeley.  Cal..  Nov.  tl. 


Crystals  in  maple  sirup. 

I  send  you  a  photograph,  kindly  furnished 
Arthur  W.  West,  of  some  large  crystals  whic 
on  the  inside  of  a  glass  jar  of  maple  sim 
sirup  was  tnade  from  the  rock  maple,  Acer 
nnro,  during  March.  1885.  by  Elioa  Fogg. 
Maple  Ridge,  Sandwich,  N.H.  As  this  is  I 
time  that  crj'stttis  hove  l"-"'^  .,..i;..,.,i  to  fori 
sirup  by  Mr.  Foge,  oran  iidwich.  I 

it  worthy  of  notice.     1  «•  -<t  as  a  tj 

account  for  this  crystallizntion  that  for  the  ( 
or  three  seasons  there  has  been  a  considerable 
iu    that   part  of    New  England,  and   the  m*| 
have  therefore   been   less   gorged  with   wot 
formerly,  so  that  the  sap  i:<  composed  of  a  la 
portion  of  sugar  as  it  comes  direct  from  t 
Mr.  Fogg  says  that  there  has  been   no  diff< 
the  process  of  making  the  sirup,  but  that 
better,  and  is  less  liable  to  mould.  3.  H^ 

Salem,  Haas. 
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FRIDAY.  DECEMBER   11.  1865. 


PHYSIOLOGY  OF  THE  BRAIN. 

The  recently  publislieil  memoir  of  Dr.  J.  St*iner ' 

Ml  especially  important  coutributiun  to  this  very 
difficult  field  of  research,  and  one  which  is  likely 
to  have  iofluence  not  only  from  ita  intrinsic  merit 
as  an  investigation,  but  also  from  the  unumiaJ 
literary  excellence  characterizing  the  author's  pres- 
entation of  his  subject.  The  frog  was  chosen  for 
the  exjjeriments  on  account  of  the  comparative 
simplicity  of  ita  brain.  The  exi)eriDient8  consisted 
in  a  series  of  systematic  removals  of  jwrtions  of 
the  brain  ;  and  to  tlie  thoroughness  and  patience 
sHth  which  this  system  of  study  was  executed  the 
tmccess  must  be  attributed.  Steiner  removed  first 
the  hemispheres,  and  records  in  liis  memoir  the 
observed  results  ;  next  both  the  hemispheres  and 
optic  thalami :  then  the  raid-brain  ;  then  the  cere- 
bellum ;  finally  the  upper  part  of  the  medulla. 
Then  follow  experiments  with  asjTnmetrical  re- 
movals. Together  with  the  description  of  each 
operation  is  given  tlie  account  of  tlie  physiological 
phenomena  which  ensue  from  it.  The  discussion 
of  the  interjjretation  of  the  observations  is  kept 
te,  —  an  essential  advantage  to  the  reader, 
e  most  important  conclusion  reached  is,  that 
io  the  anterior  portion  of  tlie  medulla  oblongata 
there  is  a  common  centre  for  the  co-ordinated 
movements  of  the  head,  rump,  and  Uinbs :  or,  in 
other  words,  that  we  cannot  separat*  the  three 
centres  topographically,  and  can  establish  the  fact 
of  their  organic  connection.  This  central  office 
Steiner  names  the  brain-centre  (himcentrum).  By 
ingenious  experiments  and  reasoning  he  renders  it 
probable  that  the  upper  parts  of  the  brain  {bigem- 
nia,  etc.)  contain  no  general  co-ordinating  motor- 
Centres,  but  only  sensory  centres  and  pathways  ; 
that  is  to  say,  they  act  to  the  brain-centre  the  rvle 
of  centrifugal  nen-os,  and  the  brain-centre  is  the 
only  locomotion  centre  of  the  hiody. 

The  relation  of  the  brain-centre  to  the  reflex 
of  the  spinal  cord  is  very  remarltable,  and 

demonstrated  by  the  reactions  of  a  frog  deprived 

its  hemispheres  to  irritations  produced  by  vary- 

strengtlis  of  sulphuric  acid  placed  on  the  skin. 

strength  is  gradually  increased  until  a  reaction 

oocun.     The  first  reaction  is  a  locomotion  ;  a  little 

*  Cntumtchungen  iibtr  die  phyawlogit  dcs  /rotchhirtm, 
▼on  Dr.  J,  Stkhcxr.    Breuoscbwelg.  Ftouiep,  Iflss.    K<>. 


stronger,  and  there  is  first  a  locomotion,  and  then 
the  well-known  reflex  wriping  motion  to  remove  the 
irritant ;  the  wiping  motion  causes  the  stopiiage  of 
the  locomotion  —  the  interjiretation  of  this  fact  is 
tliat  the  brain  (locomotion)  centre  is  more  readily 
excited  than  the  reflex  centre  in  the  coi-d,  and  that 
the  reflex  centre  inhibits  thu  action  of  the  brain- 
centre.  This  is  another  of  the  increasing  number 
of  instances  of  the  re{ictionconse<|uentuiion  stimu- 
lation of  a  given  part  varjong  with  the  strength  of 
the  stimulus.  This  discoverj-  already  appears  to  us 
of  verj-  far-reaching  significance  for  the  future  of 
nervous  physiology. 

In  a  second  chapter  the  author  establishes 
asymmetrical  injury  of  the  brain  as  the  cause  of 
compulsfrry  cuixnlineiu'  motions  (mouvanents  de 
manege,  roUbeicegungen,  clock  finger  movements, 
etc.).  For  further  details  we  must  refer  to  the 
interesting  original. 

Dr.  Josef  Paneth  brings  a  new  contribution '  to 
the  solution  of  the  vexed  question  whether  the 
cortex  cerebri  of  new-bom  animals  is  irritable. 
He  attributes  Toltmann's  negative  results,  which 
are  accepted  in  most  text-books,  to  the  use  of  nar- 
cotics by  that  exxierimenter,  and  reports  thirteen 
exfieriments  made  by  himself  on  dogs,  of  which 
eight  gave  a  positive,  four  a  probably  positive, 
and  one  a  negative  result.  It  may  be  added  that 
animals  which  are  bom  more  advanced  in  devel- 
opment (as,  for  instance,  guinea-pigs)  have  been 
already  shown  to  liave  an  irritable  cortex  at 
birth.  The  only  irritable  area  was  h,ilf  a  8<iuare 
centimetre  in  the  region  of  the  sulcus  cruciatus. 
Microscopical  examination  showed  the  absence  of 
medullated  fibres  in  this  region,  so  that  Tolt- 
mann's view  that  their  [iresence  is  essential  to 
irritability  is  not  sustained.  Paneth's  results 
agree  with  those  previously  reached  by  Lemoiue.' 

C.  S.  MD.OT. 


GEOLOGICAL  SURVEY  OF  CANADA. 

The  Dominion  of  Canada  embraces  nearly  half 

the  continent ;    but  the  greater  part  of  tJiis  vast 

area  is  still  a  trackless  wilderness  ;  and  the  laljors 

of  the  geological  sun-ey,  in  its  earlier  decades,  were 

wisely  concentrated   xipon  those   districts   in  the 

eastern  provinces  and  the  valley  of  the  St.  Law- 

'  VebtT  dit  errtgbarkrlt  der  htmriiuU  nfUgcborrtMr 
hujuU.    VoD J,  PmiCTB.    Pftaij,arrhir/.pliynul„xxtrU.MJl. 

*  LeiDolDe,  Cftntritrution  d  la  determination  tt  d  I'Hudt 
rxpirimtntale  des  localliatlon*/onct<oneUei  enc^pltaUq¥*i. 
Part*.  IWO. 
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rence  which  are  and  must  always  remain  the 
chief  seats  of  population  and  wealth,  and  an  accu- 
rate knowledge  of  which  must  therefore  always 
be  of  prime  importance.  This  result  is  now  in  a 
large  measure  accomplished ;  and  meanwhile  the 
external  conditions  have  greatly  changed.  The 
Canadian  Pacific  railway  has  connected  the  Gulf 
of  St.  Lawrence  with  the  Gulf  of  Georgia,  and 
flourishing  communities  have  arisen  in  British 
Columbia  and  Manitolm.  With  this  tide  of  immi- 
gration and  development  in  the  far  west  has  come 
not  only  the  possibility,  but  the  necessity,  of  greatly 
extending  the  field  and  changing  the  plan  of  the 
survey.  The  outlines  of  the  geology  of  a  vast 
region  are  being  rapidly  traced,  while  the  elabora- 
tion of  details  is  mainly  left  to  the  future,  save 
where  there  is  promise  of  important  economic  de- 
velopments. 

The  '  Report  of  progress  of  the  Canadian  geolo- 
gical survey  for  1883-84,' '  includes,  besides  the  sum- 
mary report  of  the  director  and  two  contributions 
from  the  chemist  of  the  survey  on  the  composition 
of  the  coals  and  lignites  of  the  north-west  territory, 
and  various  building  stones  and  ores,  thirteen  sepa- 
rate reports  on  explorations,  in  nearly  as  many 
different  sections  of  the  dominion.  These  are 
arranged  in  geographical  order,  beginning  in  the 
far  west ;  and  it  is  therefore  especrially  surpris- 
ing to  find  that  the  first  report  was  written 
twenty-flvo  years  ago,  though  now  published  for 
the  first  time.  This  is  an  account  of  the  geology 
of  the  country  near  the  49th  parallel,  west  of  the 
Rocky  Mountains,  by  Mr.  H.  Bauerman,  geologist 
to  the  boimdary  commission.  The  publication  of 
these  rather  antiquated  observations  seems  to  be 
justified  by  the  fact  that  they  largely  relate  to 
districts  which  have  not  been  covered  by  more 
recent  explorations. 

This  is  followed  by  the  most  important  of  recent 
contributions  to  Canadian  geology ;  Dr.  G.  M. 
Dawson's  final  report  of  170  pages,  on  the  region  of 
tlie  Bow  and  Belly  rivers,  embracing  an  area  of 
about  27,000  square  miles  of  prairie  and  plateau 
country  lying  in  the  angle  between  the  United 
States  boundary  and  the  eastern  base  of  the  Rocky 
Mountains.  This  district,  wliich  touches  the  paleo- 
zoic rocks  of  the  mountains,  and  is  based  on  the 
cretaceous  and  Luramic  formations,  is  the  first  in 
the  north-west  territory  of  which  a  systematic  and 
proximately  complete  examination  has  been  made, 
and  is  of  special  importance  in  consequence  of  the 
proximity  of  the  valuable  coal  and  lignite  deposits  to 
the  line  of  the  Canadian  Pacific  railway.  These  are 
shown  to  be  wide-epread  and  practically  inexhausti- 

'  Oeological  survey  of  Canada.  Report  of  progrem  for 
1883-84.  Alfrid  R.  G.  Sxlwtk,  director.  Bfontreal,  JTato- 
<on,  1886.    8°. 


ble;  and  the  main  geological  features  are  so  cleai 
easily  read,  that,  although  the  details  are  lai 
left  to  the  future,  the  present  report  and  map 
be  foimd  adequate  for  a  long  time.  The  tre 
character  of  the  plains  is  in  a  large  measure  o 
by  the  fossil  fuels,  but  their  aridity  is  not 
mitigated.  That  the  climate  has  become  < 
in  {wet-glacial  times,  is  very  plainly  indicate 
the  broad,  deep  drainage  channels  knowt 
eoxtUes,  which  were  evidently  formed  by  1 
rivers,  but  are  now  dry,  or  nearly  so. 

Dr.  Robert  Bell's  report  on  the  Athabasca  I 
gives  the  results  of  a  rapid  geological  reconnaiss 
of  the  valley  of  that  stream  from  the  55th  pei 
to  Lake  Athabasca.  We  have  here  the  first  def 
information  concerning  a  geological  section,  wl 
like  that  on  the  Bow  and  Belly  rivers,  is  cb 
remarkable  for  its  simplicity  and  its  promise  ol 
portant  economic  developments.  It  consiat 
cretaceous  marls  and  sandstones  resting  hori 
tally  but  unconformably  on  horizontal  bed 
Devonian  limestone ;  and  the  lower  part  of 
cretaceous  is,  over  an  area  of  thousands  of  sq 
miles,  supersaturated  with  asphaltum  and  p 
leum.  In  no  other  extensive  petroleiun-l 
probably,  are  the  conditions  so  simple  and  so  cli 
exposed  as  here.  It  is  very  much  as  if  the 
thousand  feet  of  barren  rock  covering  the  oil-s 
of  Pennsylvania  were  remove<l.  In  the  Atbal 
field,  too.  the  much-vexed  question  of  the  oi 
of  petroleum  seems  to  find  a  ready  solution, 
facts  affording  substantial  support  to  the  tb 
that  the  oil  has  its  source  in  the  underlying  I 
stone,  which  is  distinctly  oleiferous. 

Dr.  Bell  also  accompanied  the  expedition 
out  in  1884  to  establish  meteorological  statioi 
various  {mints  in  Hudson's  Strait  and  Bay. 
he  enjoyed  no  special  facilities,  and  the  deevi. 
observations  here  published  are  aU  that  conld 
been  reasonably  expected,  even  from  soexperie 
an  observer,  especially  considering  that  he  wa 
only  the  geologist,  but  the  Eoologist,  bota 
taxidermist,  photographer,  and  medical  offict 
the  expedition.  The  glacial  phenomena,  post 
present,  received  most  attention  ;  and  the  inte 
ing  fact  is  established  that  the  top  of  the  c 
range  of  Labrador  projected  above  the  ice-sl 
and  was  not  glaciated.  This  report  is  ac 
panied  by  lists  of  the  plants,  mammals,  birds,  < 
tacea,  marine  invertebrates,  and  lepidoptera 
lected. 

Professor  Lafiamme's  observations  on  the 
uenay  have  so  greatly  extended  and  multiplie 
known  areas  of  Trenton  limestone  as  to  suj 
that  this  rock  may  once  have  covered  the  Lai 
tian  highlands  continuously  from  the  St.  Lawi 
to  Hudson's  Bay,  this  part  of  the  continenta 
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deus  having  Im-i/h  i-ottipletely  subinersced  by  the 
of  that  i»?rii"l.  But  it  must  have  been  tlry 
lid  previoualy,  wince  no  tracea  of  tlie  Chjizy,  fal- 
ferous,  and  Potsdam  are  found  Ix'neath  li.e  Tren- 
ton, wliich  rests  directly  and  horizontally  u]«in 
the  I^aurentian  gneiss,  and  is  so  related  to  the 
present  elevations  and  depressions  of  the  giieissii' 
Jirface  ns  to  indjoate  that  they  are  in  large  part 
he  result  of  erosion  in  pre-Cnnibrian  tinies. 

The  rojKirls  by  Messrs.  Ells  and  Liiw  on  the 
}iwp6  Peniasula,  with  the  maps,  indicate  con- 
fidorable  progress  in  the  eku-idation  of  this  small 
Lit  very  formidable  wilderness ;  and  Mr.  Eills's 
on  the  geology  of  Prince  lidwanl's  l.sbnd 
ove  that  the  s<w."dle<l  triassie  IkmIh  of  this  island 
elong  almost  wholly  to  the  PernioK'ai'boniferous. 
Prof.  L.  W.  Bailey  fontinm^  his  investigjitinn 
>  geology  of  New  UriuiKwi<-k  in  a  ivjiort  on 
rleton  and  York  counties,  which  is  devoted 
fly  to  tlie  Silurian  and  suiipostHl  Caiubro-Silu- 
stratji.  Tlie  latter  consist  mainly  of  highly 
rystidline  gnei.sses  and  schists  :  and  the  only  evi- 
ce  of  their  Canibro-Silurian  age  consists  in  the 
»ct  that  they  are  overlain  unconformably  by  the 
iurion  be<ls,  coming  between  the  latter  and  the 
iX  granite  axis,  by  which  it  is  supposed  they 
»Te  l>een  metamorphosed. 

Mr,  R.  Clialmers  describee  at  considerable  length 
interesting  glacial   phenomena  of  the  same 
cgion. 

Mr.  Hugh  Fletcher's  extended  report  on  the 
lorthem  and  hitlierto  unsurveyed  ixirtion  of  f  .'ajie 
1,  with  the  accomi)anying  map  of  the  whole 
1,  pl-"W>:«  the  geology  of  this  province  on  a 
'  with  that  of  the  reel  of  Acadia.  Tlie  scale  of 
map.  which  covers  24  sheets,  is  entirely  too 
Ul>enil,  l>eing  at  least  twifw  as  large  as  either  the 
tO|x>Kra[)hic  or  geologic  details  require  ;  and  the 
buIkint!i<B  of  the  map  serimutly  diminishes  its  use- 
fulness, esfiecially  in  the  absejice  of  a  general  map 
of  the  isUuid  on  one  sheet. 

Tljc  reniaiuder  of  the  volume  is  made  up  of  de- 
»iU^  re|>ortti  on  the  ai>atite  mines  and  deposits  of 
)ttawa  (.-omily.  ami  the  gold  mines  of  the  Lake  of 
he  WokIb,  and  some  scattering  observations  on 
tio  miiieH  and  minerals  of  Ontario,  Quebec,  and 
Sova  Ucotia. 


HEIGHT  IN  FRANCE.' 

In  the  accompanying  map  of  France  the  average 
ifight  of  the  inhiibitauts  is  indicated  by  the  shad- 
,  in  whi<'h  the  darker  sliadca  denote  the  smaller. 
md  the  lighter  slia<lps  the  greater  heights.  It 
irQl  bf  wcu  tltat  a  line,  as  showti  on  the  map, 

■  ftttm  tb«  ft^wr   uiimlifiiim,    OuUilier,    I88S,     Df  U. 


ranning  diagonally  from  Manche  in  the  north- 
west to  Savoie  (Lyons)  in  the  stiulh-east,  divides 
the  country  into  two  parts.  To  the  north-east  of 
tlii-s  line  the  inhabitunts  an;  alxive  the  average 
height ;  to  the  south-west  of  it,  below  the  aver- 
age. This  phenomenon  was  known  to  Broca,  who 
ascrilicd  it  to  racial  influences  alone.  He  held 
that  the  Celts  and  the  Cymri  mentioned  by  Caesar 
were  the  racial  ancestors  of  the  present  French 
Iieople.  Tlie  Celts  were  of  mean  height,  and  were 
further  distinguished  by  their  round  heads  and 
bulging  foreheads,  and  light  liair  and  eyra  :  while 
tlie  Cymri  (or  Beiges  of  Ca<'Bar)  were  tall,  and  had 
long  heads,  with  broad,  high  forcheiids  and  light 
hair  and  eyes.  Broca  had  also  iH)inte<l  out  that 
unusual  deviations  from  the  average  height  were 
more  common  in  those  regions  wliich  we  may  re- 
gard an  the  country  of  the  C^lt«,  and  rare  among 
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the  Cymric  people.  Broca  prepared  his  map  ac- 
cording to  the  frequency  of  the  deviations  from 
the  average  height,  and  liis  result  is  quite  similar 
to  what  is  obtained  when,  as  in  the  present  in- 
stance, the  average  height  itself  is  tlie  basis  of 
comparison.  In  both  cases  France  is  divided  by 
a  line  from  north-west  to  south-east  into  two  parts, 
the  inliabitantfl  of  one  of  which  are  markedly 
taller  than  those  of  the  other,  while  about  the  same 
regions  appear  as  the  extremes  either  of  tallness  or 
smallness  in  both  coses. 

It  is  well  known  that  if  the  height  of  a  targe 
number  of  men  are  taken,  and  tlie  numlier  of  men 
at  each  height  be  recorded,  the  largest  number  of 
records  will  centre  about  the  mean  height  of  the 
whole  group,  and  the  numl»'r  will  grow  smaller  as 
we  leave  the  jioint  of  average  height  to  either  side. 
It  is  further  known  that  the  frequency  of  the 
records  at  each  point  of  tlie  scale  m  determined  by 
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the  probability  curve.  The  applicability  of  this 
curve  to  the  representation  of  height  has  been  fre- 
quently tested,  and  is  found  always  to  hold  wher- 
ever the  conditions  upon  which  the  law  depends 
are  present;  viz.,  that  variations  in  the  phenom- 
enon in  question  be  due  to  a  large  number  of 
causes,  no  one  of  which  has  any  great  effect. 
Where  the  law  does  not  hold  in  the  case  of  a  series 
of  heights,  the  probability  is  strong  that  there  are 
some  influences  in  question  which  cause  a  con- 
siderable variation  in  the  average  height.  In 
several  parts  of  France  there  is  a  strong  indication 
of  the  existence  of  two  tyx)e8,  distinguishable  by 
their  difference  in  height.  If  we  draw  the  curve 
of  height  for  these  portions,  this  phenomenon  is 
evident.  A  good  example  is  shown  in  the  de- 
partment Doube.  The  top  of  the  curve  for  this 
region  is  M-shaped,  while,  in  dealing  with  a 
case  in  which  the  probability  case  does  hold, — 
that  is,  when  a  single  type  is  present,  as  in  La 
Creuze,  —  the  top  of  the  curve  resembles  an  in- 
verted V.  There  exist,  then,  in  all  the  provinces 
in  the  north-eastern  half  of  France,  two  types  which 
can  actually  be  separated  from  each  other.  This 
is  shown  on  the  map  by  the  occurrence  of  pairs 
of  smaller  circles ;  and  the  ratio  of  the  size  of 
these  circles  indicates  the  proportion  of  the  two 
types  in  each  part.  The  average  height  of  the 
tall  type  is  6  feet  6.6  inches  ;  of  the  other,  6  feet 
4.6  inches.  It  is  certainly  a  curious  fact  that 
these  two  peoples,  who  now  have  every  thing  in 
common,  —  language,  mode  of  life,  and  all,  — 
who  intermarry  freely,  and  probably  have  no  con- 
sciousness of  their  dual  origin,  should  still  be 
unidentified  by  the  constant  characteristic  of  a 
difference  in  height. 

It  is  probable  that  other  circumstances  than 
those  of  race  can  affect  the  stature  of  a  people. 
Chief  among  tliese  are,  1°,  tlie  well-being  of  the 
community ;  and,  3°,  pathological  conditions. 
There  are  countries  where  the  average  statins  has 
changed  without  the  introduction  of  a  new  racial 
element.  In  the  low  countries  (HoUand,  etc.) 
this  phenomenon  is  ascribed  to  the  effect  of  the 
draining  of  the  marshes,  and  the  general  better- 
ment of  the  people. 

The  statistics  of  Saxony,  from  18S3  to  1854, 
make  possible  a  comparison  between  the  heights 
of  the  liberal  and  the  laboring  professions.  If  we 
draw  the  curves  representing  the  number  of  each 
class  at  each  height,  the  curve  for  the  liberal  pro- 
fessions shows  a  superiority  of  height  throughout. 
They  have  fewer  short  persons,  and  more  tall  ones. 
The  difference  between  the  two,  however  (5  feet 
5.6  inches  and  5  feet  4.35  inches),  is  smaller  than  in 
the  case  of  racial  difference. 

A  case  in  which  pathological  influences  (such  as 


cretinism)  seem  to  be  active  is  offered  in  Switer 
land.  Here  there  seems  to  exist  a  true  type  «f 
dwarfs  whose  heights  centre  about  4  feet  Ha 
suggestion  that  minor  influences  such  as  tim 
may  also  be  active  in  producing  the  diffoentiatioi 
of  height  in  Fiance,  is  worthy  of  considerstion. 


THE     EXTRACTION     OF    SUGAR    FBOM 
SOROHUM  AND  SUGAR-CANE. 

The  experiments  in  the  application  of  diffnui 
and  carbonatation  to  the  extraction  and  crjtiA 
lization  of  sugar  from  sorghum,  which  have  been  ii 
progress  under  the  direction  of  Dr.  H.  W.  VFilej 
and  his  assistants  at  Ottawa,  Kansas,  during  Sep- 
tember and  October,  have  been  described  bj  him 
in  Bulletin  No.  6  of  the  chemical  divisioD  of  tlit 
department  of  agriculture.  The  difBcoltieB  met 
with  were  largely  of  a  mechanical  nature,  or  I^ 
suiting  from  the  effects  of  early  froet  mjuriogte 
quality  of  the  cane  which  was  used  for  tiie  experi- 
ment. 

Of  the  trial  on  Oct.  8,  Dr.  Wiley  says  tfaatte- 
ing  a  run  of  about  21  hours,  70  cells,  of  about  1401 
pounds  of  cane  apiece,  or  49  tons,  were  diffoaed, 
giving  from  65  cells  96,140  pounds  of  juice.  Ite 
exhausted  chips  contained  lees  than  2  per  cent  of 
sugars,  and  the  waste  waters  about  the  euw 
amount ;  so  that  the  extraction  may  be  said  to  te 
nearly  complete.  The  cost  was  about  80  cent)  per 
ton,  and,  with  improvements  in  the  mechanicil 
details  of  the  apparatus,  labor  and  fuel  ess  bt 
saved,  and  the  cost  reduced  to  80  cents.  The  jwa 
drawn  off  stood  to  the  cane  chips  in  the  istiocf 
110  :  100  in  the  first,  and  95.3  :  100  in  the  second, 
part  of  the  experiments.  The  solids  it  contuned 
varied  from  an  average  of  1.024  per  orait,  com- 
sponding  to  a  specific  gravity  of  1.0394  at  25°  C, 
in  the  first  half,  to  10.55,  corresponding  to  1.0H6 
at  25°  C,  in  the  second  half,  of  the  experi- 
ment. 

The  juice  corresponding  to  15  tons  of  cane  «** 
defecated  by  the  method  of  carbmata&Hi,  ud 
yielded  4820  pounds  of  masse  cutle,  containing  f 
per  cent  of  solids,  or  a  little  more  than  14  peroei^ 
of  the  cane  worked.  This,  on  being  '  swung  oat,' 
yielded  1420  pounds,  or  30  per  cent  of  sugar  «d 
washed  and  dried,  polarizing  about  98  per  cent,  or 
at  the  rate  of  95  pounds  to  the  ton.  The  yield  of 
second  sugars  would,  of  course,  increase  the  rate  of 
production  per  ton.  Allowing  12  pounds  to  the 
gallon  for  the  masse  cuite,  the  number  of  galksH 
per  ton  would  be  24,  which  is  far  in  excess  of  the 
amount  usually  produced. 

Dr.  Wiley's  general  conclusions  are  as  follows : — 

1.  By  the  process  of  diffusion  98  per  cent  of  0ie 
sugar  in  the  cane  was  extracted,  and  the  yidd  «*• 


)CCKNBXB   n,    1B80.] 


SCIENCE. 


525 


» 


fully  double  that  obtninwl  in  the  ordinarj'  way. 
|9.  Tile  dilflfultiea  to  lie  overcotiie  in  tlip  iipplic-n- 

don  of  (liirii<iioin  are  wholly  luechanical.  8.  The 
fprocess  of  airlKinatation  for  the  [nirifK-ntion  of  the 

juice  is  till'  unly  method  which  will  give  a  limpid 
Ijuice  with  a  minimum  of  wast*,  and  maximum  of 
|f»urity.  4.  Hy  a  proper  combination  of  diffusion 
ad  carlxinatation.  tlie  exi)eriment«  have  demon- 
r  8tTat«d  that  fully  95  per  cent  of  the  sugars  in  the 

cane  can  be  placed  on  the  market  either  as  dry 

sugnr  or  minlaBdt'^. 


PROGRESS    m   METALLVRQT. 


Oke  of  the  aeriouH  metallurgical  problems  of  to- 
day is  the  recovery  of  the  by-producte  from  tlie 
manufacture  of  coke  by  the  tiestructive  distilla- 
[tion  of  bituminouH  coal.      In  this  country  coke 
'or  metallurgical  jiurpoBes  is  prepared  almost  ex- 
clusively  either  in  open   heaps  or    in   'beehive' 
ovens,  —  hemispherical  fire-brick    chambem    into 
hich  sufficient  air  is  admitted  to  bum  the  distil- 
tes,  and  thus  to  produce  the  heat  required  for 
distillation  itself.     Not  only  are  the  distillates, 
hich  contain  ammonia  and  tar,  of  great  value  to 
,e  oolor-mnker.  thus  wa.<!ted,  but,  as  they  burn  in 
contact  with  the  coking  mass,  much  (often 
enty-flve  jx-r  cent)  of  the  coke  itself  is  inciden- 
y  biumetl.     Both    these    evils   are  completely 
voided  by  coking  in  retort  ovens,  healed  exter- 
ally   by  the  combustion   of  the  distillates,  Init 
ter  they  have  deiKisited  their  tar  and  ammonia 
surface  condensers.      Tlie  first  volume  of  the 
oumal  of  the  Iron  and  steel  institute,  for  1885, 
cnntaius  an  im[X)rtant  group  of  pa(>ers  and  discus- 
sions on  this  subject,  whose  net  result  is  to  place 
e  advocates  of  retort  coking  in  a  much  stronger 

tion. 
The  iron  blast-furnace  ia  the  cliief  consumer  of 
coke :  and  though  in  continental  European  bla^- 
ftirnaces  (and  in  British  foundery  cupolas  as  well) 
retort  coke  is  as  efficient  as  beehive  coke,  and 
though  the  calorific  powers  of  the  two  fuels  are 
oet  identical,  yet  in  British  and  .'Vmerican  blast- 
lucea  the  efficiency  of  retort  coke  has  liitherto 
vcd  so  low  ns  to  largi-ly  offset  the  advantages 
the  retort,  —  its  greater  yield  of  coke  and  its 
■y  of  by-products.  Hence  the  retort  has 
but  a  slight  foothold  in  these  countries, 
igh  used  on  the  continent  very  extensively 
d  successfully  with  coals  of  widely  varying 
mpoeitions  and  properties.  We  may  solve  the 
irt  problem  either  by  adapting  our  retorts 
the  rtxpiii-ementa  of  our  coal,  iir  by  adapting 
r  blast-fumaces  to  the  retjuirements  of  retort 

Ur.  J.  Luwthion  Bell  abows  by  conclusive  ex- 
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periments  tliat  the  low  efficiency  of  British  retort 
coko  is  due  to  its  ready  solubility  in  the  carbonic 
acid  which  it  encounters  on  entering  the  blast- 
fnm.ice  ;  and  this,  in  turn,  appears  to  be  mainly 
due  t<i  tlie  compjiratively  low  temperature  of 
retort  coking.  It  would  seem  practicable,  how- 
ever, to  raise  this  temperature  approximately  to 
that  of  the  lieehive ;  and  Mr.  H.  Simon  and  %Ir. 
Watson  Smith  describe  the  adaptation  of  the 
Siemens  regenerative  system  to  the  retort  for  tliis 
purpose,  and  the  improvement  in  the  quality  of 
the  tar  which  it  has  effected.  The  problem  of 
adapting  the  retort  to  the  coal  seems  thus  in  a  fair 
way  to  solution,  while  tliat  of  adapting  the  blast- 
furnace to  retort  coke  appejirs  to  be  in  an  equally 
promising  condition,  if  we  may  judge  from  com- 
parative tests  which  .Somuelson  deecribes,  con- 
ducted on  a  gigantic  scale  in  \\\s  blast-furnaces, 
themselves  highly  efficient,  in  which  British  re- 
tort coke  shows  an  efficiency  equal  to  that  of  the 
best  beehive  coke.  This  one  success  outweighs  in 
importance  fifty  previous  failures. 

A  very  imjiortant  contribution  to  the  world's 
supply  of  tar  and  ammonia  is  promised  from  an- 
other source.  A  large  and  constantly  increasing 
projxirtion  of  our  metallurgical  furnaces  are 
lieated  by  gas  produced  by  the  simultaneous  dis- 
tillation and  (lartial  combustion  of  bituminous 
coal  and  similar  substances.  In  the  apparatus 
employed  the  hydrocarlxjns.  etc..  arising  from  dis- 
tillation, incidentally  become  diluted  with  such 
enormous  volumes  of  nitrogen  and  carbonic  oxide 
from  the  partial  combustion  of  the  coal,  that  the 
condensation  of  their  tar  and  ammonia  would 
re<]uire  apparatus  of  a  size  and  cost  which  are 
simply  prohibitory  ;  and,  unable  to  separate  these 
valuable  substances,  we  bum  them  in  enormous 
quantities.  But  Mr.  John  Head  deecribes  an  egg 
of  Columbus  which  promises  to  enable  us  to 
isolate  the  distillates  for  condensation  and  the 
manufat^ture  of  illuminating-gas. 

A  knowledge,  of  the  relations  bctwet>n  the 
chemical  comjxisition  and  the  phj-sical  proiiertiee 
of  iron,  which  would  enable  us  to  infer  the  latter 
from  the  former,  would  lie  invaluable  :  unfortu- 
nately investigation  lias  thus  far  only  plunged  these 
relations  into  hopeless  confusion.  To  elucidate 
the  subject,  Dr.  Hermann  Wediling  has  carried 
out  extensive  and  ingenious  microscopic  studies  of 
the  structure  of  iron.  We  have  not  spai'e  to  an- 
alyze the  results  which  he  here  presents,  further 
than  to  give  as  a  sample  liis  announcement  that 
malleable  iron,  pnxluced  by  any  fusion  process, 
consists  of  two  distinct  components  :  1°.  minute 
porphyriticaUy  distributed  crystalline  imrticles : 
and,  "i",  a  homogeneous  matrix  in  which  they  are 
distributed. 
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I  nj)  for  (li'tciUAioii,  tin.-  lumilx-'r  soine- 
■  very  larKC  im  in  ClirdUiotloris  with  its 

Tlie  reuiarkablL*  new  gyniis  liatliv- 
l^tigufi  in  luiJ-Piifific  at  lifjitbs  of  14,rKiO 
Htribetl  at  grent  length,  and  elaborat«l.v 

family  OnchiJiadae  —  'moditicd  sliell-less 
tie*,'  iwembling  in  form  certain  nudi- 
lt«8 — aw  trt-attHl  nf  in  an  appendix,  with 
kl  and  critical  notes.  Bergh  believ(«  tliat 
|)ical    seas,  thou^^h    hitherto  but    slightly 

I  for  nudibranchiatre,  will  ultimatoly  ijrove 
t  headqunrtersof  thin  groii]*.  Tlio  abscnceot 
B  to  American  work  emphasizes  the  fact, 

pretty  well  appreciated  on  this  side  of 
intii-,  that  in  the  sliifly  of  this  group  there 
scellent  opjiortiiiiily  fCT  bonie  one  of  cuir 
oatoraliBts   who    bus    not  yet    chosen  a 

r. 

venerable  George  Biuk  prints  part  i.  of 
Mt  upon  the  Polyzoa  (l>art  xxx.  vol.  x.). 
sreats  of  the  Cheilostoinata,  enumerating 
rfes  from  the  Challenger's  work,  ot  wliich 
IrecrilKsl  as  new.  Tlic  workmanship  of  the 
in  the  author's  o«-n  jjefiiliar  style  of  ejteel- 
riierc"  are  nearly  a  thousand  figuri-s,  and  the 
evoted  to  an  ex])lanalion  of  tenns  used  in 
ion  are  espefially  accejilable.  llic  general 
ions  arrived  at  by  Mr.  Dusk  are  evidently 

II  for  the  sec<ind  part  of  his  rejiort.  Tlie 
hical  and  bathyinetrical  distributions  of  the 
av  treated  at  great  length,  and  illustrated 
instructive  map.  Four  Bj)ecies  of  Polyeoa 
ken  by  the  Challenger  in  the  North  Pacific 
lepth  of  8.)3.5  fathoms :  and  one  of  these, 
la  nionocerae,  was  taken  in  the  AustTalian 
t  a  depth  of  :)■'>  fathoms,  —  an  instance  of 
e  range  in  depth  imparalleled  elsewhere, 
oek'sreport  upt)n  ihe  Cirrijjedia  (|)art  ixv. 
,;  part  xxviii.  vol.  ix.),  although  the  au- 
mms  tliat  his  studire  ui«m  the  deej»-8ea 
I  liave  not  yielded  results  equal  to  his 
JdlHitions,  is  a  very  inipt>rt;uit  contribution 
)!gy.  It  is  pruife«l  in  two  parts,  imd  is 
of  concisely  state<i  observations  and  jireg- 
tticisms.  It  is  an  excellent  example  of  the 
f  work  wliich  the  naturalists  of  the  Nether- 
ire  of  late  l»en  producing,  and  Ls  no  un- 
oontinuiitinn  of  the  classic  memoir  ui)on 
0  Bubje<'t  imblished  a  third  of  a  century 

Darwin.     The  systematic   i>ortioii  of  the 

id  devoted  entirely  to  the  description  of  the 

iUvtion.  but  in  the  introduction  is 

1   review  of  all  that  has  lieen  dis- 

or  written  concerning  the  group  since  the 

rwin,  and  idso  a  new  zoogcographical 

;  of  all  known  species. 


One  of  the  most  surprising  of  the  recent  rcjHins 
is  that  by  Dr.  von  OralT  uiK>n  the  Myzostomida 
of  the  expedition.  Fifty-two  of  the  08  species 
discusswl  ap|)ear  here  for  the  first  time.  In  fact, 
all  the  known  8|M><:iea  of  the  group  have  been 
brought  In  light  by  Dr.  von  (traff,  with  the 
exception  of  tluw?  described  by  Ijcuckart,  by 
whom  the  genus  Myzoetoma  was  first  discovered. 
These  very  remarkable  animals,  by  Dr.  von  Graff 
placed  among  the  arachnids,  Viy  other  authorities 
among  the  worms,  near  Tomopteris,  and  only  ftnind 
jiarasitic  upon  and  in  crinoids,  are  being  found  in 
all  the  zoological  collections,  now  that  attention 
has  at  last  Ijeen  directed  to  their  very  inconspicu- 
ous existence.  Twenty-two  species,  14  of  them 
new,  are  attributed  to  the  explorations  of  the 
U.S.  stejuners  Bibb,  Hassler.  Blake,  and  Corwin. 
A  concise  account  of  what  is  known  concerning 
the  HyEOstomida  serves  as  a  preface,  and  there  is 
a  curious  colored  diiigraniniatic  figure  printed  in 
with  the  text.  The  lithographic  plates  are  exquisite. 

In  a  second  paper  upon  the  Entomostraca  (part 
xxiii.  vol.  viii.),  Dr.  O.  Stewardson  Brady  treats 
of  the  Copepoda.  His  pajicr  is  mainly  descrip- 
tive, and  is,  of  course,  prepared  in  his  usual 
scholarly  manner.  Tliere  are  55  plates,  diagram- 
matic and  useful,  but  not  artistic  ;  and  143  pages 
of  text,  treating  of  DO  fiee-swnmming  species,  and 
15  fish  parasites  olitaincd  by  the  Challenger,  only 
one  of  which,  Pontostratiotes  abyssicola,  dredged 
in  a  depth  of  3,200  fathoms,  is  undoubtedly  a 
deep-sea  specire. 

The  report  u|x>n  the  calcareous  sponges,  by  Pro- 
fessor Polejaeff  of  Odessa,  a  pupil  of  Schulze's, 
enumerates  30  species,  23  of  which  are  new.  A 
considerable  [xjrtion  of  the  i>a|)er  is  devote<I  to 
destructive  criticism  of  the  previous  work  of  Pro- 
fessor Haeckel,  and  the  construction  of  a  new 
•  natural  classific^ition '  of  the  group.  There  axe 
four  superb  jilates  of  white  sjKJnges  upon  black 
backgrounds,  as  well  as  a  number  of  anatomical 
figures  beautifully  drawn  by  the  author. 

Mr.  Henry  B.  Brady's  jionderous  memoir  on  the 
Foraminifera.  in  two  volumes, — one  of  text,  814 
pages:  and  one  of  illustrations,  ll.'J  plates  and  at 
least  3,000  figures, — is  really  a  monograpliic  revision 
of  the  entire  group,  with  an  exhaustive  bibliog^ra- 
phy,  from  the  year  1505  to  the  present  time,  and 
a  chapter  on  classification,  historical,  critical,  and 
constructive,  leading  nj)  to  an  elaborate  syn- 
opsis of  families  and  genera.  The  synonomies 
imd  the  tables  of  geograiiliical  distribution  are 
miule  up  in  a  very  workmanlike  manner,  and  the 
index  is  a  delight  to  weary  eyes. 

Tlie  animals  of  this  group  arc  distributeil  every- 
where over  the  ocean-bottom,  as  well  as  at  the 
surface  and  in  mid-waters.    The  presence  or  ab- 
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sence  of  the  calcareous  shells  of  some  of  the 
pelagic  species  at  different  depths  and  in  different 
localities  is  connected  with  some  of  the  most  im- 
portant problems  in  oceanography.  It  was  of  the 
greatest  importance  tliat  all  questions  relating 
to  geographical  and  batliymetrical  distributionB 
should  be  discussed  with  reference  to  a  thorough 
understanding  of  the  relations  of  aU  existing  forms ; 
and  it  was,  indeed,  a  fortunate  thing  that  a  natu- 
ralist so  familiar  with  the  Foraminifera  as  Mr. 
Brady  should  have  undertaken  this  work. 

Mr.  Brady,  referring  to  certain  views  held  by 
Dr.  Wm.  B.  Carpenter  and  his  colleagues  concern- 
ing the  existence  or  non-existence  of  true  species 
amongst  the  lower  Protozoa,  which  are,  he  ad- 
mits, "  from  a  purely  biological  stand-point,  for 
the  most  part  incontestable,''  holds  that  they  really 
embody  only  one  aspect  of  the  subject.  Although 
in  some  families,  not  merely  reputed  species,  but 
reputed  genera,  are  connected  by  a  close  array  of 
intermediate  modifications  and  dimorphous  forms, 
and  all  sharp  demarcations  have  ceased  to  exist, 
in  others  the  successive  modifications  appear  to  be 
less  closely  connected,  and  to  possess  distinctive 
characters  of  greater  persistence.  "  Admitting," 
be  writes,  "  the  intimate  relationship  which  often 
prevails  throughout  an  entire  generic  group,  ad- 
mitting even  that  all  the  members  of  a  genus  may 
be  referred  to  a  common  ancestral  type,  the  ques- 
tion still  remains  how  the  different  terms  of  each 
series  are  to  be  recognized.  The  various  modifi- 
cations which  have  been  referred  to  differ  not 
merely  in  details  of  form  and  structure,  but  in 
habit.  They  are  met  with  tmder  diverse  conditions 
as  to  latitude,  depth  of  water,  nature  of  sea-bot- 
tom, and  the  like,  and  their  modes  of  life  are  often 
totally  distinct;  furthermore,  fossil  specimens, 
with  similar  peculiarities,  appear  to  have  existed 
under  precisely  corresponding  circimtstances. 
Whether  '  species '  or  not,  the  more  important  of 
them  possess  characters  which  afford  means  of 
easy  identification,  and  it  is  obviously  necessary 
that  they  should  be  provided  with  distinctive 
names."  He  admits  the  value,  as  a  method  of 
study  of  the  plan  proposed  by  Parker  and  Jones, 
in  their  memoirs  on  North  Atlantic  Foraminifera, 
of  grouping  the  almost  endless  varieties  of  the 
Foraminifera  aroimdasmall  number  of  typical  and 
sub-typical  species,  but  denies  that  this  plan  may 
be  made  a  basis  of  nomenclature.  Tlie  binomial 
system  must  be  retained,  and  it  is  impossible  to 
deal  with  the  multiferous  varieties  in  this  group 
without  a  much  freer  use  of  distinctive  names 
than  is  permissible  among  animals  endowed  with 
more  stable  characters. 

The  chapter  on  the  chemical  composition  of  the 
tests  of  the  Foraminifera  possesses  considerable 


interest  in  connection  with  the  study  of  Ix 
deposits.  That  upon  pelagic  species  wou! 
much  more  satisfactory  to  the  reader  if  i 
more  definite  conclusions  could  have  been  att 
by  the  author  of  the  memoir  in  a  manner  sat 
tory  to  himself. 

Eozoon  is  admitted  to  a  place  in  the  Byn< 
but  Mr.  Brady  does  not  commit  himself  t< 
opinions.  In  the  introduction  to  his  bibliogn 
he  states  that  many  of  the  titles  of  the  la 
portant  contributions  to  the  Eozoon  contro 
are  admitted.  The  American  names  in  the 
ography  are  those  of  Isaac  Lea,  the  earUest, 
8.G.  Morton,  J.  W.  Bailey,  E.  de  Vemeuil,  i. 
Meek  and  Hayden,  G.  G.  Shimiard,  W.  M.  ( 
J.  W.  Dawson,  C!ount  Pourtales,  J.  P.  White 
C.  A.  White,  H.  A.  Johnson  and  B.  W.  The 
T.  A.  Conrad,  Angelo  Heilprin,  and  J.  Leic 

The  publication  of  the  results  of  the  CbaDe 
is  evidently  being  forwarded  as  rapidly  as  tiie 
tations  of  painstaking  research  will  permiL 
much  to  be  regretted  that  the  French  zooki 
who  have  the  work  of  the  Talisman  and  Ite 
leur  in  charge  do  not  profit  more  by  this  exan 

G.  Bbown  Good 

U.S.  national  muMom. 


DROUGHT  AND  WEATHERCOCKS. 
A  WHITER  in  Symorui's  meteorologieal  jw 
calls  attention  to  a  connection  between  droi 
and  weathercocks.  The  connection  does 
always  exist.  Some  weathercocks  are  entl 
independent  of  drought  or  floods,  and  > 
are  very  seriously  affected.  The  former 
those  which  do  not  carry  any  of  the  usual  lei 
N,  E,  8,  W,  or  which  are  wholly  of  metal, 
carried  on  metal  or  stone  snpports.  The  weal 
cocks  which  suffer  from  drought  are  those  w 
have  the  cardinal  points  indicated  by  the  let 
and  which  (though  tliemselves  of  metal)  are 
ried  at  the  summit  of  a  tall  pole.  The  pole,  ni 
the  influence  of  sun  and  drought,  splits,  and 
cracks  nm  nearly  along  its  length,  but  not 
cisely.  They  are  slightly  inclined,  and  all 
parallel.  If  the  drought  is  prolonged,  they  bee 
numerous,  and,  though  no  one  crack  may  I 
tenth  of  an  inch,  the  aggregate  amount  becc 
large.  We  have  ourselves  measured  one 
which  the  letters  were,  during  the  July  droo 
carried  round  44°;  the  S  letter  was  carried  an 
until  it  pointed  almost  exactly  S.W.  With 
sequent  moisture  the  cracks  have  partly  ck 
and  possibly  by  November  the  letter  S  wi) 
nearly  back  in  its  true  position  ;  but  as  to  thi 
have  no  knowledge.  It  is  evidently  necessar 
observers  to  watoh  for  the  occurrence  of 
somewhat  strange  error. 


FRIDAY,  DECEMBER   18.  18l<5. 


COMMEST  AND  CRITICISM. 

There  is  a  popular  belief  that  demuiid  Ite- 
ets  supply.  If  this  l>e  true,  it  would  appear  tlmt 
demand  for  y;o(xi  maps  and  atlases  of  this 
ntry,  un  small  scales,  is  very  limited.  In 
Bpeet  to  culture,  the  published  maps  arc  fairly 
iilthuugh  in  detail  they  are  not  what  they 
iild  lie,  even  in  this  resiiect.  In  their  repre- 
fttiou  of  natural  feattires,  however,  they  are, 
|,cla88,  subject  to  severe  criticism.  It  is  not 
8we<'piuK  an  assertion  to  say  tliat  there  is 
cely  nn  iitlas  <if  this  coimtry  which  is  abreast 
our  gpographieal  knowledge,  or  even  within 
Bverol  yeuTB  of  it.  Indeed,  in  atlases  dated 
'  1884.'  there  are  to  be  seen  maps  of  the  weelem 
ntes  and  territories,  in  which  all  geographical 
rork,  execute<l  sulwequent  to  the  Pacific  railroad 
[jlorations.  has  lieen  ignored.  Tlie  charitable 
ussimne  that  the  compilers  were  not  aware 
t»f  Uje  existence  of  later  and  lietter  moterial,  were 
not  for  the  fact  that  in  many  atlases  the  same 
area  is  represented  a  second  time  by  maps  com- 
piled from  material  of  much  more  recent  date. 
One  must  conclude  that  the  same  old  plates  lutve 
bet'U  made  to  do  duty  these  many  years,  and  that, 
while  the  culture  has  been  revised  fmm  time  to 
time,  the  natural  features  have  not  been  con- 
sidered of  snfticient  importance  to  warrant  revis- 
km.  On  the  most  recent  maps  one  still  meets 
with  the  old  familiar  errors.  The  moutli  of  the 
Rio  Dolores,  in  eastcni  Utah,  is  still  fre<jiiently 
represented  thii-ty  miles  out  of  place.  Hie  myth- 
ical island  in  Ureen  River,  in  the  Un>en  River  basin, 
ifl  occa.sioiuilly  seen  ;  and  Sevier  Lake,  Utah,  is 
sometimes  accompanied  by  its  double,  the  so- 
called  '  Preuss  Lake.' 


But  it  is  not  in  tliis  respect  alone  that  our  mape 
and  atliLses  are  subject  to  criticism.  As  a  nde, 
the  r»'i»ri«entaticin  of  the  relief  is  a  dismal  failure. 
TlKTe  is  scarcely  a  map  published  by  private  par- 
ties wliich  gives  even  a  fairly  good  picture  of  the 
aphic  features  of  the  country.  No  attempt 
i  mude.  by  means  of  contours,  at  a  cjuantitative 
Xo.  iftO  —  IKA. 


representation  of  relief,  but  hachiires  and  crayon, 
or  brush-work  alone,  are  emjfloyetl.  In  most 
cases  the  expression  is  in  the  highest  degree  con- 
ventional, a  double  line  of  hachiires  representing 
a  range,  and  an  asterisk  a  peak.  When  an 
attempt  is  made  to  represent  proi)erly  the  forms 
of  relief,  it  is  seldom  successful.  Tlirough  tlie 
ignorance  of  the  compiler,  the  great  ranges  are 
belittled,  while  minor  ridges  take  on  on  impor- 
tance altogether  disproportionate  to  their  size. 
Every  di^^de  l>etween  «lrainage  systems  is  repre- 
sented as  a  mountain  ninge.  Plateaus  appear  as 
nmges.  and  ranges  as  plate.ius.  Another  feature 
to  be  cimdenmed  is  the  raw  and  glaring  colors  by 
which  the  states,  counties,  etc.,  are  distinguished 
from  one  another.  If  colors  must  be  used,  let 
them  be  sulxlued  tints,  which  will  not  offend  the 
eye,  or  render  the  map  illegible.  Many  American 
maps  and  still  more  foreign  mape  are  rendered 
almost  illegible  from  the  ijuautity  of  materiid 
which  they  contam.  The  nometi  are  so  numerous 
as  to  obscMire  all  other  features,  while  the  lettering 
is  often  so  fine  that  it  can  be  read  only  with  a 
microscope.  A  miiij  should  be  as  legible  as  print. 
There  is  certainly  room  for  improvement  in  the 
compilation  and  publication  of  maps. 


In  the  iNAuarRAL  address  of  President  Adams 
of  Cornell,  reference  is  made  to  the  need  for  the 
establishment  of  regular  ctiurses  of  instniction  in 
the  history  and  science  of  education  at  that  univer- 
sity. According  to  the  census  of  1S80,  there  are  in 
the  United  Stotes  04, 137  lan-yers,  W.OOS  clergymen, 
8.5,671  physicians,  imd  277,710  teachers.  For  each 
of  the  first  three  professions  we  demand  a  more  or 
le«s  special  training.  Sometimes  we  ask  much, 
sometimes  little ;  but  we  always  rc«tuire  some- 
thing, and  in  tlie  more  cultured  sections  of  the 
country  that  something  is  a  great  deal.  With  our 
teachers  the  case  is,  or  it  may  be  more  just  to  say 
has  been,  radically  and  incomprehenBiveJy  different. 
Any  [lerson  who  chose  i-ould  start  a  school,  and 
various  influences  aside  from  special  training  served 
to  secure  reeponsible  positions  in  institutions  of 
learning.  Teaching  may,  and  perhafn  does,  re- 
quire wliot  we  are  used  to  hearing  called  a  knack. 
But  on  wliat  principle  is  it  that  teachers  are  not 
required  to  possece  a  scientific  knowledge  of  their 
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profession  ?  That  profession  is  not  a  fvingus,  but  a 
gradual  development.  It  has  a  history,  it  has  a 
literature,  and  it  has  a  profound  philosophy.  How 
many  of  our  two  hundred  and  seventy nseven  thou- 
sand teachers  know  any  thing  of  these?  We  are 
forced  to  believe  that  this  number  can  be  counted 
by  hundreds,  perhaps  even  by  scores.  Our  great 
universities  are  the  places  where  reform  in  this  mat- 
ter should  be  brought  about.  Let  us  see  eetab- 
liehed  in  each  of  them  courses  of  instruction  in 
the  history,  theory,  and  practice  of  teaching.  Let 
us  hear  something  about  the  educational  systems 
in  other  countries.  Cambridge,  Edinburgh,  St. 
Andrew's,  and  otlier  British  universities  have  taken 
this  step,  and  it  has  proved  a  successful  one.  It  is 
no  new  thing  in  Prance  ;  and  such  lectures  are  to 
be  heard  in  almost  every  university  in  Oermany. 
Paulsen  in  Berlin  finds  from  two  to  tlu«e  hun- 
dred hearers  for  his  lectures  on  ped&gogik,  which 
occupy  four  hours  per  week  throughout  the  semes- 
ter. Our  college  presidents  recognize  our  need  in 
this  respect,  but  the  governing  boards  do  not  seem 
to  carry  out  their  recommendations.  How  much 
must  be  said  and  written  on  this  subject  before  the 
authorities  understand  what  is  needed  to  round 
out  this  scheme  of  university  education?  It  is 
safe  to  say  that  not  more  than  three  of  our  lead- 
ing colleges  now  offer  any  scientific  instruction  in 
pedagogics. 

THE  GOVERNMENT  AND  ITS  SCIENTIFIC 
BUREAUS. 

Those  who  anticipated  that  the  President,  in  his 
ftnniiftl  message  to  congress,  would  enunciate  some 
radical  views  in  respect  to  the  relations  of  the  gov- 
ernment to  its  scientific  work,  have  been  disap- 
pointed. Those  who  know  how  sincerely  desirous 
he  is  to  uphold  the  efllciency  of  the  public  service 
have  been  gratified.  Considering  the  length  of 
his  message  and  tlie  obvious  care  which  has  been 
bestowed  upon  many  questions,  —  the  coinage  of 
silver  and  the  civil-service  reform,  for  example, 
—  it  is  noteworthy  that  all  he  has  to  say  upon 
science  is  contained  in  a  few  short  {>aragraphs. 
Two  suggestions  which  he  makes  are,  however, 
of  very  great  importance,  and  deserve  the  most 
judicious  consideration, — the  separation  of  the 
signal  service  from  the  war  department,  and  the 
transfer  of  the  coast  survey  to  the  navy  depart- 
ment. It  is  remarkable  that  these  recommenda- 
tions so  opposed  to  one  another  should  be  included 
in  one  message,  and  it  is  by  no  means  obvious 


why  better  administration  can  be  secured  in  the 
one  case  by  separating  a  large  corps  from  the 
army,  and  in  the  other  by  placing  a  large  corps 
under  the  administration  of  the  navy.  There  are 
strong  reasons  for  believing  that  both  those 
biu«aus  —  the  signal  service  and  the  coast  survey 
—  will  do  better  work  if  allowed  to  stand  as 
independent  corps,  —  that  is,  detached  from  the 
army  and  navy.  The  reasons  for  such  a  belief  will 
doubtless  be  made  known  to  the  congressional 
commission  which  has  been  instituted  for  the 
investigation  of  this  and  allied  subjects. 

This  commission,  in  continuation  of  the  pro- 
longed inquiries  which  it  carried  on  several 
months  ago,  resumed  its  work,  unless  we  are 
misinformed,  within  the  first  week  of  the  session. 
It  is  earnestly  to  be  hoped  that  all  the  matters 
which  come  within  its  view  will  be  soon  taken 
up,  and  such  a  report  prepared  as  will  enUghten 
the  administration,  congress,  the  men  of  science 
in  the  government  service,  and  the  public  at 
large,  upon  the  principles  which  should  govern 
the  various  scientific  bureaus  established  in  Wash- 
ington. These  principles  seem  to  us  very  clear, 
and  we  hope  to  see  them  so  definitely  announced 
during  the  present  winter  that  subsequent  legisla- 
tion Mrill  be  simplified,  and  future  Buperintend- 
ence  made  more  efficient  than  ever  before. 

It  is  already  evident  that  the  alarms  -which  were 
sounded  by  some  over-zealous  correspondents  dar- 
ing the  last  summer  and  early  autumn  were  exag- 
gerations. One  important  case  of  mal-administra- 
tion  was  undoubtedly  brought  to  light ;  but  the 
more  thoroughly  that  case  is  understood,  the 
more  obvious  it  is  that  the  chief  officer  upon 
whom  reproaches  were  cast  has  been  long  a  suf- 
ferer from  such  serious  physical  infinnities,  and 
that  right-minded  men  should  rather  incline  to 
charity  than  to  censure  in  their  estimate  of  the 
close  of  his  official  career.  The  full  and  frank  expla- 
nations which  were  promptly  made  by  other  chiefs 
of  scientific  bureaus  have  removed  the  imputa- 
tions which  were  cast  upon  their  ofiScial  conduct. 
It  is  not  unlikely  that  congress  will  institute  such 
inquiries  as  will  reveal  the  exact  situation,  and 
we  have  not  the  least  doubt  that  the  utmost  scru- 
tiny will  be  encouraged  by  those  whose  work  has 
been  publicly  impugned. 

Out  of  all  this  discussion  there  will  doubtless 
proceed  further  legislation  in  respect  to  the  scientific 
work  of  the  government,  and  probably  better 
methods  of  administration  will  be  devised  Um 
those  which  have  hitherto  prevailed.     The  daaga 
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which  are  liable  to  cotne  from  the  overlappinR 
of  resptmBibilitios  and  tlip  confiision  of  purjxyses 
can  be  obviatwi.  Bottor  modes  of  nppropriatiriK 
moaey  can  Ik?  de^nsed,  and  liettor  assuranoea  can 
be  givfuj  that  thost-  who  devote  themselves  tt)  the 
gijTommimt  service  sliall  not  Ix?  inconsiderately 
8upet«e<le(l.  Hut  we  doubt  whether  any  system 
will  be  adopted  which  will  utK-ure  the  services  of 
an  abler  curps,  or,  on  the  whole,  a  more  faithful 
corps,  than  that  which  has  superintended  and 
directed  the  governmental  work  in  s<'ience  during 
the  last  twenty  or  tliirty  years.  Any  country 
may  well  l>e  proud  of  the  investigations  in  geol- 
ogy, in  geijdesy,  in  geography,  in  astronomy,  in 
meteorology,  in  natural  history,  and  in  ethnologj-, 
which  have  been  perfomiol  witliin  that  iieriod  by 
a  staff  of  civilians ;  and  to  all  their  achievement* 
must  1*  added  the  scientilic  rf«earchc8PJid  sttidies 
of  tlie  able  ofHcers  in  the  army  and  navy. 

Wliatover  measures  may  be  adopted  with  respect 
to  re-organization,  one  principle  should  constantly 
be  borne  in  mind.  Science  cannot  be  carried  for- 
ward by  jirescribing  t<x>  definitely  the  tasks  of 
BcientiHc  men.  They  may  be  Ixiund  by  apixilnted 
(lays  imd  hours :  tliey  may  be  told  to  perform 
specific  duties,  —  and  if  only  the  maintenance  of 
routine  work  is  required,  such  regulations  may 
secure  fidelity  and  efficiency.  But  if  knowledge 
is  to  lie  atlvanced.  if  letter  metliods  of  work  ore 
to  be  dLst'overed.  if  great<'r  a«:urucy  is  desired, 
if  unknown  facta  are  to  he  ascertained  and 
recorded  and  discussed,  and,  in  short,  if  there 
is  to  be  real  i)rogres8.  the  methods  of  freedom 
tm  to  Ix!  employed,  not  those  of  petty  regu- 
lation. By  this  we  mean  that  if  the  great  un- 
dertakitiKH  whidi  the  government  has  in  charge, 
if  esjxx-ially  its  surveys  of  tlie  coast  and  of  the 
interior,  are  to  go  forward,  discretion  must  be 
given  to  the  chiefs  of  bureau,  and  they  must  be 
held  to  accountability  for  the  aggregate  suf.'ccss  of 
their  wi>rk.  Honesty,  economy,  clear  and  accu- 
rate statement  of  accoimts,  are,  of  rour>ie,  to  he 
demanded  in  every  office  t  nolxxly  riuestions  this. 
But  the  determination  of  what  shall  Ik?  under- 
taken in  a  given  year,  to  whom  it  shall  lie  as- 
signoi,  what  allowances  shall  lie  mode  for  instru- 
meut«.  Imoks,  and  asuistants,  —  these  are  questions 
whi»'h  exjx'rience  and  judgment  must  rlecide. 
Someltody  who  has  all  the  facts  in  mind  must 
make  the  determination,  and  he  must  not  be  too 
quickly  condemne<i.  liecause  the  immefliate  results 
of  the  investigations  which  he  has  undertaken 
I  tiot  yet  apparent.     Tlie  highest  personal  char- 


acter should  he  found  in  ever.v  one  who  is  called 
upon  to  direct  the  laVwrs  of  a  scientific  coqis:  he 
should  be  faitliful,  watchful,  careful  tliat  all  the 
interests  intrusted  to  him  nui.v  be  promottxi ;  but 
he  should  be  free  witliin  the  limitations  of  his 
oilice  to  select  his  subonlinates,  determine  their 
duties.  an<l  i)re8cribe  Uieir  metluxls.  Only  by 
such  rcgidated  freedom  as  this  cjui  the  liighest 
results  be  obtained.  Discretion  with  responsibility, 
in  all  the  higher  work  of  science,  will  bring  the 
best  services  from  those  whose  moral  attitude  is 
what  it  should  be  :  no  others  should  be  intrusted 
with  the  leadership. 


THE  MEETING   OF  THE  A  ME R WAN  PUB- 
LIC HEALTH  ASSOCIATION. 

After  the  paper  of  Dr.  Hunt  at  tlie  morning  ses- 
sion, Tuesday,  Dec.  8.  (Science,  Dec.  11).  there  was 
present«l  a  i>ai)er  on  forms  of  tables  for  vital  statis- 
tics, by  Dr.  J.  S.  Billings.  Attention  was  called 
to  the  diverse  foruis  in  use  throughout  this  coun- 
try and  Europe,  and  to  the  difficulties  of  drawing 
valuable  deductions  from  a  comparison  due  to  this 
diversity.  The  healtli  officer  of  a  city  desires  in- 
formation of  the  diseases  which  arc  liaUe  to  be- 
come epidemic,  as  to  their  location,  relation  to 
nuisances  in  the  neighborhood,  etc.,  in  onier  that 
he  may  know  where  sanit-ary  work  is  most  needed. 
For  this  pur])ose  tables  are  prepared  which  are 
made  the  basis  of  his  study.  These  tables  are  pub- 
lished in  the  forms  of  bulletins  or  re|)ortfl.  Of 
these  there  are  three  primwpal  forms :  the  weekly, 
the  monthly,  and  the  annual.  As  ordiuiirily 
issued,  the  weekly  bulletin  is  t<K)  elalxirate :  its 
proper  office  is  that  of  warning.  If  delayetl.  as 
it  must  be  if  complete  and  jjerfect  statistics  are  to 
be  recordetl  in  it.  its  very  object  is  thwarted,  and 
its  warning  voice  is  not  heard  ujitil  after  tlie  need 
for  it  has  passed.  Tlie  annual  form  sliould  be 
complete,  .ind  any  reasonable  delay  in  its  issue  to 
accompUsh  this  is  no  detriment.  The  weekly  bul- 
letins issued  by  IxMirds  of  health  have  too  much 
the  character  of  an  ann\ial  rejxirt.  It  should  con- 
stantly be  bon)f  in  mind  that  they  are  designed 
for  the  information  of  the  people  :  their  main  pur- 
pose is  educational.  Tliey  sliould  state  the  total 
deaths,  by  color,  sex.  age,  and  I'X-ality  ;  a\so  those 
for  certain  diseases,  as  phthisis,  pneumonia,  chol- 
era, yellow-fever,  and  diphtheria.  In  this  form 
the  unit  of  area  is  jxilitical  usually,  jis  by  wards. 
This  ward  division  could  oftentimes  with  advan- 
tage be  nbimdoned,  and  some  other  unit  Kuteti- 
tuted.  It  is  sometimes  very  imjMjrtnnt  to  have 
the  mortality  recorded  by  blocks,  anil  the  deaths 
which  occur  in  a  single  tenement-house  may  not 
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infrequently  be  made  the  subject  of  special  men- 
tion in  a  publislied  report,  with  great  advantage 
to  the  public  health.  Tlie  forms  of  cities,  both 
American  and  European,  were  referred  to  as 
showing  their  great  diversity.  It  would  l)e  better 
for  the  health  officer  to  study  the  returns,  and 
then  publish  through  the  secular  press  his  deduc- 
tions and  observations.  This  could  be  done 
promptly,  and  would  be  of  great  benefit.  There 
could  then  be  issueil  a  monthly  bulletin,  which 
could  be  made  as  complete  as  was  desirable,  and 
these  monthly  tables  together  would  form  the  an- 
nual report.  In  the  weekly  statement  to  the  pub- 
lic there  should  be  no  concealment :  it  should  be 
frank  and  full  as  to  the  existence  of  communi- 
cable disease.  Business  interests  should  not  i)e 
permitted  to  stand  in  the  way  of  a  free  statement 
as  to  the  existence  of  diseases  liable  to  become  epi- 
demic, as  by  so  doing  time  for  preparation  and 
protection  by  neighboring  localities  would  be  lost. 
The  graphic  form,  as  by  diagram,  was  heartily 
commended  as  a  means  of  education  of  the  ])eo- 
ple,  showing  at  a  glance  facts  which  would  other- 
wise require  hours  of  study.  It  was  suggested 
that  there  be  a  conference  of  public  officials  liav- 
ing  in  charge  these  matters  of  vital  statistics,  to 
devise  a  plan  by  which  there  might  be  greater  uni- 
formity in  the  forms  of  tables  and  reports.  Sul)- 
sequently  a  committee  was  appointed,  with  Dr. 
Billings  as  chairman,  to  present  to  the  association, 
at  its  next  meeting,  forms  for  the  weekly,  monthly, 
and  annual  bulletins. 

In  a  paper  on  the  relations  of  rainfall  and  water- 
supply  to  cholera.  Dr.  Henry  B.  Baker,  secretary 
of  the  state  board  of  health,  Lansing,  Mich., 
showed  that  the  best  plan  to  study  cholera  is  in 
its  home,  and  tliat  if  we  can  find  any  means  by 
which  its  ravages  have  been  diminished  there, 
we  may  reasonably  infer  that  the  same  measures 
adopted  here  will  produce  a  similar  result.  With 
this  object  the  history  of  cholera  has  been  studied 
in  India,  with  the  most  striking  results.  Six 
tables  and  diagrams  have  been  prepared  to  make 
the  subject  more  intelligible.  Prior  to  1860  sur- 
face or  tank  water  was  in  use  in  Calcutta.  Dur- 
ing the  five  years  180&-60  the  average  deaths 
were  4,888  annually,  in  1866  being  6,836,  and  in 
1867,  2,270.  In  the  year  1869  provision  was  made 
for  a  supply  of  filtered  water,  and  in  1870  a  most 
remarkable  change  was  noted  ;  the  deaths  in  that 
year  from  cholera  being  only  1,558,  and  in  1871 
falling  to  706.  Since  1870  there  has  been  a  marked 
reduction,  estimated  at  3,000  per  annum.  It  was 
also  demonstrated  that  during  the  seasons  of  the 
year  when  there  was  little  rain  the  mortality 
increased,  and  that  when  the  rainfall  was  most 
abundant  the  disease  declined,  even  in  tlie  hottest 


weather.  Daring  the  heated  period  there  were 
800,000  more  gallons  of  water  sent  into  the  citj, 
and  consequently  less  of  the  tank-water  used,  and 
just  in  that  proportion  was  the  mortality  dimin- 
ished. The  year  1880  was  remarkable  for  its  low 
mortality,  there  being  in  that  year  but  805  deaths. 
The  rainfall  for  that  year  was  six  inches  greater 
than  the  mean  fior  forty-eight  years.  In  the  sub- 
urbs the  saaie  improvement  has  not  been  noticed. 
This  is  explained  by  the  fact  that  the  tank-water 
is  still  in  use  there.  A  sewerage  system  was 
devised  for  Calcutta  in  1859,  to  cost  t|4,Ono.OOO. 
Thus  far  $8, 100,000  have  been  expended.  The  fol- 
lowing deductions  may  be  drawn  :  1.  The  mor- 
tality for  cholera  lias  been  reduced  two-thirds  I? 
the  introduction  of  filtered  water.  2.  Both  be- 
fore and  since  its  introduction  the  rainfall  has 
exercised  an  important  influence  on  the  mortality. 
S.  If  the  disease  has  been  reduced  two-think 
through  the  improved  water-supply,  and  if  one- 
third  depends  upon  the  amount  of  rainfall,  this 
latter  might  be  still  further  reduced  by  increaang 
still  more  the  supply  of  good  water,  ao  as  to  make 
the  people  independent  of  the  tank-water.  4.  If 
in  the  home  of  cholera  these  agents  have  produced 
such  beneficial  results,  we  have  every  reascm  to 
believe  tliat  similar  results  would  follow  a  like 
course  pursued  elsewhere. 

■  Tlie  virus  of  hog  cholera.'  was  the  title  ct  a 
paper  by  D.  E.  Salmon,  D.V.S.,  Washington,  D.C. 
Of  all  the  diseases  which  affect  nnimiQa  m  this 
country,  none  is  more  destructive  than  hog  cholera. 
During  the  present  year  it  has  been  unusually  prev- 
alent, having  appeared  in  almost  every  state  in 
the  union.  It  has  caused  a  loss  of  thirty  millioB 
dollars.  While  it  has  never  been  shown  that  it 
is  communicable  to  man,  yet  indirectly  he  is  af- 
fected in  other  than  financial  ways.  What  be- 
comes of  the  millions  of  carcasses  of  the  animab 
succumbing  to  the  disease  ?  lAige  numbers  are 
thrown  into  ponds  and  streams  froiu  -which  drink- 
ing-water is  obtained,  there  to  putrefy;  others  are 
converted  into  lard;  while  but  a  very  small  propiv- 
tion  are  burned  or  buried.  Oftentimes,  when  these 
animals  first  show  symptoms  of  sickness,  they  are 
despatched  as  quickly  as  possible  to  market,  and 
there  slaughtered,  and  their  meat  put  up  by  the 
packers.  Tlie  effect  of  such  meat  upon  the  health 
of  human  beings  is  uncertain. 

The  questions  coimected  witli  the  virus  of  this 
disease  are  exceedingly  interesting.  The  entire 
subject  of  contagion  is  very  much  elucidated  by  its 
consideration.  Anthrax  is  an  endemic  or  enzootic 
disease,  rather  tlian  an  epidemic  or  epizoOtic. 
Fowl  cholera  is  not  limited  by  area  or  soil,  but  is  not 
disseminated  to  a  distance :  it  must  be  taken  in  <te 
food  or  inoculated.    Hog  cholera,  on  the  oUw 
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liaml.  is  Jifweniinuted  through  the  nir  to  a  c-on- 
fiidemble  distance  :  some  claiiu  that  this  may  lie  as 
aiiich  ns  lialf  a  mile,  but  tliis  is  probably  exag- 
perat<-<i.  Theilisease  known  in  Kranwas  'roupet' 
i»  supposed  by  aiuue  to  tie  identical  with  our  swine 
pingiio  orhogcliiilpra.  Us  virus  is  a  long  and  slender 
bnoilhig.  Pasteur's  vacone  contains  this  bacillus. 
«nd  not  the  fipcure-of-cight  form  which  he  first 
des<:'ril>e<J.  The  '  rothlnuf "  of  (ieruiany  is  charncter- 
i«e<l  by  a  fine  bacillus,  apjmrently  identical  with 
that  of  Past»?ur'8  vaccine.  In  rothlauf  the  jieriod 
of  incubation  is  shorter  than  in  swine  plajfue ; 
and  another  diiTerence  is  absence  of  ulceration  of 
intestine.  Tlie  author  inoculated  four  hogs  with 
Pasteur's  vaccine  :  one  died  :  the  three  others  sur- 
vive<l.  but,  wlien  they  were  Biibse<iuently  exposed 
to  our  bog  cholem,  they  coutracle<l  it,  and  died. 
It  is  evident,  therefore,  that  llie  rouget  of  the 
French,  and  the  hog  cholera  of  the  Uniteti  St-ates, 
are  diiferent  diseases,  and  that  to  introduce  into 
this  country  general  vac<'ination  with  Pasteur's 
vaccine  would  not  protect  our  swine  against 
cholera,  but  would  introduce  a  new  ilisease,  and 
reault  in  great  loss  and  injury. 

In  tlie  dLscussii>n  which  followed.  Dr.  Salmon 
Btat^,  that,  in  Ids  opinion,  the  vindence  of  the  dis- 
ease did  not  depen<l  in  any  great  measure  upon 
the  sanitiiry  conditions  with  wliich  the  ,'minials 
were  surrounded.  It  was  as  fatal  at  the  experi- 
mental station  in  Washington,  where  the  most 
rigid  cleiuiliness  was  practised,  as  elsi-where. 

At  the  evening  session  on  Dec.  H,  Dr.  Jimies  E. 
Reeves,  the  president,  deliverwi  the  annual  ad- 
liress.  He  esfiecially  called  attention  to  some 
glaring  deficiencies  in  the  national  organization. 
Congress  had  made  no  iirovision  for  the  study  of 
the  causation  of  diseases  th;it  carrie<l  off  tens  of 
thousands  of  the  people  every  year,  and  to-day  we 
arc  compelled  to  subuiit  to  tiie  mortification  of 
having  otir  children  taken  to  Paris,  where  a 
French  man.  Pastern-,  has  the  only  means  which 
can  save  their  lives.  His  address  was  an  earnest 
plea  for  help  to  estabUah  such  a  biological  labora- 
tory us  the  country  could  take  pride  in,  for  the  in- 
vestigation of  human  diseases  with  reference  to 
their  causation  and  prevention.  He  also  deprecate<i 
tbe  wcakene<l  ci.mditiou  in  which  the  National 
of  health  lind  been  placed  by  the  with- 
iwal  of  funds. 

An  account  of  the  smnll-jxix  in  Caiiatln,  and  the 
metlKxlM  of  dealing  with  it  in  the  different  prov- 
inces, was  given  by  Dr.  P.  H.  Bryce,  sei-retaiy  of 
the  Provincial  l>oard  of  health,  Toronto.  Ontario. 
In  WHA  the  town  of  Hungerfonl  was  visited  by 
Bluall-iK>x.  Before  a  knowledge  of  its  existence 
there  wus  obtaininl  by  the  board  of  health,  one 
huniinxl  and  fifty  persons  were  attacked  ;  and  yet 


so  vigorous  were  the  methods  adopted  to  control 
it.  that  within  two  weeks  the  last  case  occurred. 
In  April  of  the  present  year  two  cases  oc-ctUTed  in 
Montre.il  :  one  was  taken  to  a  house  in  the  city, 
and  gave  no  further  trouble  ;  the  other  was  re- 
moved to  a  general  hospital,  the  HOitel  Di^u,  and 
soon  there  were  nineteen  cases,  of  which  seven 
were  fatiU.  From  this  the  disease  spread,  .so  tluit 
in  April  there  were  6  dejiths  :  in  May,  10  ;  in  June, 
13:  July,  4«:  August,  '^39;  S<'ptember,  660  :  Oc- 
tober, 1,391  ;  November,  G.'JS.  In  all,  thus  far, 
there  have  been  three  thousand  deaths,  in  aUiut  five 
himdred  different  houses.  From  the  city  it  spread 
to  the  suburbs,  where  it  is  now  prevalent.  In  order 
to  prevent  the  introduction  of  the  disease  into  On- 
tario, the  board  of  health  of  that  province  sent  in- 
Bi)ectors  into  Montreal,  and  every  passenger  and 
his  liaggage  were  insjiected  Ix-forc  they  passed  the 
l)o\mdary-line  l)etween  the  pnjvinces.  Rags  were 
prohibited  imder  all  circumstimces,  and  other 
goods  were  admitted  only  when  accompanied  by 
the  certiflcotes  of  these  inspectors  tliat  they  were 
not  infected.  Vaccination  of  all  imyirotected  per- 
sons was  enforce<l.  Although  the  disease  was  so 
prevalent  in  all  tbe  eastern  ]jart8  of  Canada,  yet 
but  fifteen  cases  have  occurred  in  the  entire  prov- 
ince of  Ontario,  and  not  one  case  from  infected 
Imggage,  merchandise,  or  clothing.—  a  far  less 
number  than  have  occurred  in  the  city  of  New 
York  in  the  same  jieriod,  distant  as  it  is  from  the 
centre  of  infection.  One  case  had  been  traced  to 
a  letter. 

Dr.  Kingston  of  Montreal  explained  at  some 
length  the  difliculties  which  the  health  officials  had 
had  in  their  attempts  Ut  stamp  out  the  disease  in 
that  city.  .Some  thirteen  years  ago  anfi-va<'cina- 
tiou  documents  began  to  be  circidated  in  the 
French  language,  and  Uiis  has  continued  ever 
since.  Every  vaccination  followed  by  any  in- 
flammatory trouble  was  denoimced  as  an  outrage, 
the  intlainniation  denominated  erj-sipelas,  and  the 
child  declared  to  be  poisoned.  As  a  result  of  this 
agitation,  but  few  of  the  French  Canailbms  born 
during  the  past  thirteen  years  were  vaccinated, 
and  it  was  among  them  that  Bmall-i)ox  has  found 
its  victims. 

'  Impure  air  and  unhealthy  occuimtions  as  pre- 
disposing causes  of  pulmonary  consumption,'  was 
the  title  of  a  pajxT  by  Dr.  C.  W.  Chnncellor,  secre- 
tary of  the  State  board  of  health,  Maryland.  Con- 
sumption causes  one-tifth  of  all  the  deaths  in 
EnglantI,  one-sixth  in  France,  one-seventh  in  Ger- 
many and  Austria,  and  oneK'ighth  in  the  United 
Stales.  In  1880  the  total  deaths  in  this  country 
from  idl  diseases  was  756,Hi>3.  Impure  air  in 
rooms  where  tailors  and  seamstresses  worked  all 
day,  with  closed  windows  and  no  means  of  venti- 
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lation,  resulted  in  consumption  in  these  people. 
In  the  country,  consumption  prevails  in  damp 
yalleys  and  along  the  banks  of  rivers.  In  the  city 
we  find  it  most  prevalent  in  those  whose  habits  are 
sedentary,  as  book-keepers,  clerks,  salesmen,  etc. 
It  is  also  prevalent  among  flle-makers,  steel- 
workers,  grindstone-makers.  In  the  latter  class, 
hardly  one  escapes.  In  the  discussion  of  tliis 
paper,  it  came  out  tliat  the  mortality  from  con- 
sumption was  greater  in  the  District  of  Columbia, 
in  proportion  to  its  popidation,  than  in  all  of  New 
England ;  and  that  whenever  it  occurred  it  was 
largely  accjuired,  probably  seventy-five  per  cent. 
In  fact,  some.  Dr.  Didama  of  Syracuse  among  the 
number,  believed  that  it  was  always  acquired,  and 
never  hereditary. 

The  evening  session  of  Dec.  9  was  opened  by 
the  reading  of  a  paper  on  '  The  Gierman  system  of 
physical  education,'  by  Dr.  E.  M.  HartweU,  Johns 
Hopkins  university,  Baltimore. 

Physical  training  had  its  origin  in  Germany  in 
1785.  At  present  the  time  devoted  to  this  part  of 
the  education  must  be  at  least  two  hours  weekly. 
The  effect  on  the  development  of  the  CSterman 
youth  can  be  imagined  when  it  is  considered  that 
this  systematic  physical  training  continues  from 
the  age  of  six  years  to  the  age  of  eighteen  in  girls, 
and  twenty  in  boys. 

A  full  list  of  the  papers  was  given  in  Science  of 
Nov.  20. 

The  Lomb  prizes  were  awarded  as  follows  :  — 

1°.  '  Healthy  homes  and  foods  for  the  working 
classes.'  First  prize  not  awarded  ;  second,  to  Vic- 
tor C.  Vaughan,  Ann  Arbor,  Mich. 

2°.  'Sanitary  conditions  and  necessities  of 
school-bouses  and  school-life.'  First  prize  not 
awarded ;  second,  to  D.  F.  Lincoln,  M.D.,  Boston, 
Mass. 

8°.  *  Disinfection  and  individual  prophylaxis 
against  infectious  diseases.'  First  prize,  to  Oeorge 
M.  Sternberg,  M.D.,  surgeon  U.S.A. ;  second  not 
awarded. 

4°.  "The  preventable  causes  of  disease,  injury, 
and  death  in  American  manufactories  and  work- 
shops, and  the  best  means  and  appliances  for  pre- 
venting and  avoiding  them."  First  prize  not 
awarded  ;  second,  to  George  H.  Ireland,  Spring- 
field, Mass. 

Reports  of  committees  on  school  hygiene,  ani- 
mal diseases  and  animal  foods,  and  on  disposal  of 
the  dead,  were  made  by  their  respective  chairmen. 
The  latter  was  a  r^sumi  of  what  had  been  accom- 
plished during  the  past  year  in  the  advancement 
of  cremation.  The  4,380  human  bodies  which  are 
dissected  annually  in  Paris  at  the  medical  school 
are  now  cremated  in  the  cemetery  of  P^re  la 
Chaise.    In  Italy  there  were,  during  the  year  1884, 


896  bodies  incinerated.  In  Spain  a  bill  has  beoooe 
law,  granting  permission  to  cremate  human  bodin 
In  Germany,  in  1884.  186  bodies  were  similari; 
disposed  of.  During  the  present  year  four  penou 
have  been  cremated  in  England,  and  there  is  now 
no  question  there  of  the  legality  of  this  prooeo. 
The  agitation  of  the  question  has  aroused  the 
Church  of  England,  and  important  reforms  ban 
been  instituted  in  the  methods  of  burial.  One  of 
these  is  the  substitution,  for  the  usual  coffins,  of 
those  made  from  pulp  or  papier-machi,  whidi 
will  readily  disintegrate.  In  France  a  bill  is  now 
in  the  chamber  of  deputies,  legalizing  crenution. 
and  an  engineer  has  been  sent  to  Italy  to  study  tbe 
best  plans  for  a  crematorium,  to  be  built  out 
Paris.  During  1884  six  societies  for  the  advance- 
ment of  cremation  have  been  established  in  tin 
United  States,  and  two  crematories  erected. 

Mr.  Lomb  offered  new  prizes  for  another  jew. 
one  for  plans  for  constructing  houses  costing 
|600,  |1,000,  and  $1,600  ;  the  amounts  to  be  flOO 
for  tbe  first,  $75  for  the  second,  $50  for  the  ttutd, 
and  $25  for  the  fourth. 

The  foUowing  officers  were  elected  for  the  en- 
suing year  :  president,  .Dr.  H.  P.  Walcott,  Cam- 
bridge, Mass. ;  first  vice-president,  Dr.  C.  W. 
Covemton,  Toronto,  Canada;  second  vice-president, 
Dr.  G.  B.  Thornton,  Mempliis,  Tenn. ;  treasurer, 
Dr.  J.  Berrien  Lindsley,  Nashville,  Tenn.  The 
secretary.  Dr.  Irving  A.  Watson,  was  elected  in 
1883  for  three  years. 

It  was  decided  to  hold  the  next  meeting  at 
Toronto,  Canada,  commencing  on  the  first  Tues- 
day in  October. 


METHODS  OF   TEACHINO  POLITICAL 
ECONOMY. 

Professor  Lauohlin  opens  the  work  which  we 
liave  under  consideration  with  these  words :  "The 
existence  of  this  little  book  is  due  to  on  attempt  to 
convey  by  lectures  to  students  an  imderstand- 
ing  of  the  position  which  political  economy  holds 
in  regard,  not  merely  to  its  actual  usefulness  for 
every  citizen,  but  to  its  disciplinary  powers,  and  to 
the  qualities  of  mind  which  are  necessary  for 
success  in  the  study." 

The  author's  treatment  of  methods,  based  as  it 
is  upon  an  experience  of  several  years  in  the 
class-room,  is  valuable  both  on  account  of  its  (Ksi- 
tive  information  and  its  suggesti veness.  It  may  be 
well,  in  i)articular,  to  call  attention  to  those  pages 
in  which  Professor  Lauglilin  describes  the  advan- 

The  ttudy  of  political  economy.  Hinti  to  tttidenU  a»i 
teachers.  Bj  J.  Lawbbno  Lacohlix,  Ph.D..  assistant  pru- 
fesBor  of  polltloal  econom}'  ia  Harrard  anirenit^.  Ne* 
York,  ^Pirfefon,  1885.    I«°. 
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;he  graphic  method  aa  a  means  of  iUtui- 
■inciplee  and  presenting  statistic-nl  stnte- 
Ue  significance  of  wliich  is  understood 
uucli  difficulty  by  tlie  ordinarj-  student. 
Lau^Uin  recognizes  the  utility  of  historj- 
itics,  but  he  treats  them  rather  xi  means 
iition  and  verillcatinn  of  what  Iins  other- 
1  a8certaine<l,  tlmn  lis  tJie  source  of  new 
I.  Profesaur  Laughlin  also  attempts  to 
Lhics  and  econamics. 

lire  nf  till'  book  is  a  *  teachers'  hbrary,' 
^  tlie  whole,  though  oniisnions  are  no- 
Bo  history  of  the  science  is  mentioned. 
;h  a  well-known  and  valuable  work  as 
taRera'  '  Work  and  waf;es'  finds  no  place, 
Bie  is  true  of  the  works  of  Wagner  and 
^muiuuisni  and  socialism,  irrespective 
liue  of  their  theories,  have  assumed  an 
■kpcirtAnce  sutlii-ient  to  demand  a  careful 
^kir  principles  by  teacheiti  of  )>oUtical 
Bet  none  of  their  leading  exponents  ore 
BT  Under  •  Reports  and  statistics,'  the 
Ikils  to  notice  those  valuable  sources  of 
the  rei-iorts  of  the  state  bureaus  of 
8,  as  well  as  other  valuable  state  pub- 

;  of  the  book  is  good,  and  the  work  is 
Edition  to  our  too  scanty  Uterature  on 
Df  method  in  teaching  political  econ- 


NOTES  AND  NEWS. 

sax's    Sons   announce  the  publica- 
aontlily  jiajx-r  to  begin  January,  1886, 
The  national  arffiis.      This  jiaper 
jvoted  to  the  discussion  of  questions  re- 
care  of  tlie  insane,  the  idiotic,  the 
lb,  tlie  blind,  pau])er8,  and  homeless 


i»    of    Nov.    :i  rt'ixirts    that   Dr. 

Rio  Janeiro  has  iniKulated  more  tlian 

idred   persons  with  a  liquid   culture  of 

y-fever  microbe.     Such  inoculations  are 

ith  five  or  six  punctures  in  one  arm, 

hours  afterwards  the  patient  com- 

ache  and   backache,  with  a  slight 

ernture.    Nausea  and  vomiting  occur 

Thciie  symptoms  sometimes   last 

two  and  three  days,  but  they  are  never 

Ke  inoculations  are  practised  on  iudi- 
were  in  the  centre  of  the  infected 
None  of  them  died,  and  only  very  few 
lild  forms  of  yellow  fever. 


—  Lord  Crawford  cables,  Dec.  16,  the  discovery 
by  Gove  of  a  new  star,  in  tlie  place  of  D.  M.  20°, 
1172,  possibly  a  variable.  It  was  of  the  0th  mag. 
on  Dec.  18. 

—  K.ine's  '  Eurojwan  butterflies'  is  meant  to 
replace  Kirby's  little  innnual  published  more  tlmn 
twenty  years  ago,  and  is,  iudeed,  a  much  more 
complete  work,  with  excellent  illustrations  of  over 
100  butterflies  ;  but  it  is  saiily  deficient  just  where 
we  most  need  help,  and  where  Kii'by  ilid  all  that 
was  then  possible,  for  it  pays  no  attention  what- 
ever to  the  early  stages  or  food  plants  of  these 
insects,  any  allusions  to  them  being  merely 
mcidental.  It  is  of  value,  therefore,  only  to  a 
student  of  the  old  school,  or  the  old-fashioned 
colle<rtor.  In  its  details  as  to  geographical  distri- 
bution it  is  worthy  of  all  praise. 

—  The  Smithsonian  institution  has  issued  a 
price-list  of  its  publications,  which  are  no  longer 
distributed  gratuitously  to  individuals,  as  formerly; 
and  no  wonder,  when  they  already  exceed  six 
hundred.  The  prices  which  have  been  aiHxed  are 
high  as  comi«ue<I  to  government  pubUcations  in 
general,  though  nn  ordinary  publisher  would  l<x>k 
on  them  as  rather  low.  Considering  the  object  of 
the  institution,  one  is  inclined  to  wish  the  prices 
hod  Ix'en  made  somewhat  lower  ;  and  to  attach 
any  price  at  all  to  some  of  them,  such  as  circulars, 
seems  not  worth  the  jiains.  Nearly  a  tliird  of  the 
pubUcations  are  out  of  print,  and  therefore  not 
embraced  in  the  list. 

—  With  the  beginning  of  the  coming  year,  the 
two  leading  meteorological  journals  —  the  Austrian 
and  the  German  —  will  be  con8olidate<l,  and  vriU 
appear  under  the  joint  editorship  of  Drs.  Hann 
and  Kopi)en.  Tlie  composite  journal  will  be 
known  simply  as  the  Meteorologiache  zeitschrift. 
It  will  be  published  by  Asher  &  Co.  of  Berlin. 

—  Dr.  Latour's  '  De  la  chaleur  animnle '  (Paris, 
BaiUiire,  1885)  may  be  describe<l  as  an  attempt 
by  a  person  unacquainted  with  elementary  facts 
in  physiologj-  and  anatomy  to  explain  the  pathol- 
ogy and  nature  of  fever.  In  reading  it,  one  hardly 
knows  whether  to  be  amused  by  its  author's  naif 
self-conceit  or  to  be  ejusperated  by  his  impudence. 
As  regards  the  color  of  the  blood,  we  are  informed 
(p.  13)  that  "  it  is  only  by  mixture  witji  carbonic 
acid  .  .  .  that  this  fluid  takes  the  dark  tint, — a  tint 
which  it  gives  up  to  resimie  its  brightness  so  soon 
as  this  excrementitial  gas  has  been  rejected."  It 
is  hardly  necessary  to  point  out  that  the  bright 
color  of  arterial  blood  is  due  to  the  fact  tliat  its 
coloring-matter  is  combined  with  oxygen  ;  and  the 
dark  color  of  venous  blood,  to  the  fact  that  most  of 
the  haemoglobin  has  given  up  its  oxygen,  and  tliat 
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the  presence  or  absence  of  carbon  dioxide  has  no 
direct  connection  with  the  phenomena  in  question. 
The  well-established  fact  that  by  far  the  greater 
part  of  the  oxidations  of  the  animal  liody  occur 
outside  the  blood-vessels  and  within  the  living  cells 
and  fibres  of  the  tissues,  is  apparently  quite  un- 
known to  our  author.  One  hiutUy  knows  how  to 
characterize  the  treatise :  if  written  for  the  laity,  it 
is  charlatanry  ;  if  for  pathologists  and  physicians, 
an  impertinence. 


WASHINGTON  LETTER. 

The  past  fortnight  has  been  a  period  of  con- 
siderable activity,  not  to  say  anxiety,  in  the  na- 
tional capital.  The  pursuit  of  science  withdraws 
men  to  a  great  degree  from  '  the  madding  crowd's 
ignoble  strife,'  and  it  is  supposed  to  go  on  imdis- 
turbed  and  uninterrupted  by  aiTairs  political  or 
social.  But  the  science  of  Washington  is.  in  one 
way  or  another,  almost  entirely  government  sci- 
ence ;  and  for  its  support,  extension,  contraction, 
indeed  for  its  very  existence,  it  must  depend  on 
the  favor  with  which  it  is  looked  upon  by  a  scmie- 
what  vacillating  and  fickle  body  of  statesmen. 
The  organization  of  a  new  congress  is  always  a 
matter  of  much  interest ;  but  just  now  this  is 
greatly  enhanced  by  the  consideration  that  the 
new  body  is  to  receive  the  first  message  from  the 
head  of  a  new  administration,  from  which  com- 
munication the  attitude  to  be  assumed  by  tlie 
ruling  jiarty  towards  science  may  possibly  be  in- 
ferred. This  docimient  has  been  before  the  public 
for  several  days,  and  comment  is  unnecessary  ;  but 
it  is  not  too  much  to  say,  that,  in  its  references  to 
the  scientific  work  of  the  government,  the  general 
impression  seems  to  be  that  it  is  not  unsatisfactory 
on  the  whole,  although  in  certain  particulars  it  is 
not  in  agreement  with  the  prevailing  sentiment 
among  scientific  men. 

Tlic  reiwrts  of  cabinet  officers  are  also  looked  for 
with  interest,  as  they  almost  invariably  contain 
recommendations,  which,  if  carried  out,  affect  the 
science  of  the  government  favorably  or  unfavor- 
ably. The  reports  just  issued  are,  in  the  main, 
favorable  to  a  liberal  supiwrt  of  the  scientific 
biveaus,  and  in  one  or  two  instances  indications 
are  shown  of  a  disposition  to  correct  certain  evils 
which  have  long  been  recognized. 

Under  these  circumstances,  it  is  not  surprising 
that  scientific  men  should  themselves  be  tempted 
to  bestow  more  or  less  thought  and  attention  upon 
the  somewhat  uncertain  relation  which  they  and 
their  work  bear  to  the  government.  The  retiring 
president  of  the  philosophical  society,  Prof.  Asaph 
Hall,  only  incidentally  yielded  to  this  temptation 
in  bis  address,  delivered  before  the  members  of 


the  society  and  invited  guests,  on  the  evening  of 
Dec.  5.  Professor  Hall's  topic  was  the  scientific 
societies  of  America,  and  his  treatment  of  it  gave 
great  satisfaction  to  his  hearers.  He  spoke  of  the 
organization  and  history  of  some  of  the  <rider  and 
more  important  societies  of  the  country,  beginning, 
of  course,  with  the  American  philosophical  society, 
with  Ben  Franklin  for  its  first  president.  The  X»- 
tional  academy  came  in  for  a  good  share  of  the 
discussion,  and  in  this  connection  the  genend 
question  of  the  relation  of  the  academy  to  the 
government  was  considered,  as  well  as  that  of  the 
position  of  the  'government  scientist.'  He  paid 
the  society  over  which  he  has  so  satisfactorily 
presided  the  deserved  compUment  of  declaring 
it  to  be  first  in  importance  among  the  local  societi« 
of  America. 

Only  a  few  days  later,  the  chemical  society,  a 
young  and  vigorous  organiz.ition,  listened  to  the 
address  of  its  retiring  president.  Prof.  F.  W. 
Clarke.  It  was  an  able  and  entertaining  ritami 
of  the  growtli  of  chemistry  in  Washingfton  during 
the  past  twelve  or  fifteen  years,  and  it  concluded 
with  a  plea  for  the  establishment  of  a  naticmal 
laboratory,  which,  in  its  dimensions  and  equip- 
ment, should  be  commensurate  with  the  impor- 
tance and  dignity  of  the  science.  Arguments  to 
show  the  economy  in  and  the  necessity  for  soA 
an  establishment  were  not  lacking,  either  in  num- 
ber or  force.  Examples  of  duplication  or  usekn 
repetition  of  work,  multiplication  of  instmmenti 
and  facilities  with  no  increase  in  eflBciency,  and 
frittering  away  time  and  energy  on  'work  properiy 
belonging  elsewhere,  were  given  with  a  convin- 
cing empliasis,  which  made  it  a  little  difiicuH,  at 
the  close  of  the  address,  to  believe  that  there  were 
two  sides  to  the  question. 

With  the  assembling  of  congress,  the  commit- 
tee appointed  by  that  body  to  report  upon  the 
advisability  of  a  union  of  the  scientific  bureaus  of 
the  government  has  taken  up  its  work  again. 
Two  or  three  meetings  liave  been  held,  at  which 
one  or  more  officers  of  the  signal  corps  have  been 
examined.  Most  of  the  e\'idenoe  obtained  by  this 
committee  prior  to  the  current  session  has  be«i 
widely  published,  and  read  by  many  with  much 
interest.  It  may  be  inferred,  from  the  prompt- 
ness with  wliich  the  committee  has  begun  the 
collection  of  testimony  at  the  opening  of  the 
session,  that  it  is  desirous  of  making  its  repent  at 
an  early  day :  indeed,  it  is  generally  thought  that 
not  much  more  will  be  done  in  the  way  of  exami- 
nation of  witnesses.  J 

The  signal  service,  which  has  received  mndi    | 
attention  during  the  past  year  at  the  hands  of  tiiii 
committee,  as  well  as  from  the  general  pvdblie,  f 
preparing  for  the  introduction  of  one  or  two  h 
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urtant  cluui};os  in  ite  obBervation  work  about  tin- 

,  of  January.     The  luoBt  notable  is  the  intro- 

luctirm   nt  the  most  important  station.^,  and  as 

spicily  as  ixissible  throughout  the  whole  service. 

the  «hlrlinK  pgychrometer  instead  of  the  still 

ret  and  dry  bulb  now  in  use.     An  entirely  new 

»et  of  liyprimetric  laMes  lias  been  foinpuled  for 

tlie  re<luction  of  olwervations  made  by  the  new 

aetliod,  a  suitable   whirling  -  machine   has   been 

evisetl  and  adopted,  imd  machines  for  station  use 

■  now  Ix-ing  (xjustructetl.     It  is  bIko  understood 

hat   the  service   has  determined  to  use  for  this 

trumcnt  thprmometers  with  cylindrical  bulbs, 

itead  of  the  spherical  bulbs  at  jiresent  used,  on 

count  of  the  greater  sensitiveness  of  the  former. 

the   introduction  of  tliese  imijrovemcnts  consti- 

itee    a    decided    advance    iu    the    hygrometric 

Dvthods  of  the  service.  Z. 

WuhlDgtoD.  DC,  Deo.  14. 

LONDON  LETTER. 
At  the  election  of  the  cmuicU  and  officers  of  the 
>yal  BCKriety,  which  ttKik  place  on  .St.  Andrew's 
ay.  Prof.  O.  G.  Stokes,  tlie  senior  secretary  of 
lie  society,  was  unanimously  chosen  as  l^^fossor 
luxley's  successor.  He  graduat^-d  at  Cambridge 
1841  as  senior  wrmigler  and  first  Smith's  prize- 
and  was  elected  to  Ids  present  office,  the 
Lucasian  professorship  of  mathematics,  eight  years 
fter^vards.  He  was  electt-d  into  tlie  Royal  so- 
ciety in  1851,  and  tiecame  its  sstK'retJiry  in  1854. 
oftwsor  Htokes's  succ<'8sor  a.s  secretary  to  the 
oyal  *)ciety  is  Lonl  Rayleigh. 
Tlie  award  of  one  of  the  royal  medals  to  Prof. 
E.  Bay  Lankester  by  the  council  of  the  Royal 
piety  will  meet  with  the  warm  ajiproval  of  all 
iflish  bioIopLsts,  and  is  a  fitting  recognition  of 
1  many  con  tributii  ins  to  zooli^ical  science,  which 
Bge  over  a  great  variety  of  subje<'ts.  the  earliest 
Uiem  being  now  some  twenty  years  old.  Pro- 
Lankcster  was  for  some  years  the  only 
presentative  at  O.xford  of  the  modern  scIuhiI  of 
tilogy,  and  since  his  aiii«intincnt  to  the  Z(h>1o- 
|ical  chair  at  University  college  he  luw  tr!dne<l 
everal  students  of  the  greatest  promise.  lie  is 
well  known  as  the  e<litor  of  tlie  Quarterly 
jurnal  of  microscopintl  sfii-nce,  which,  owing 
great  measure  to  his  influence,  has  risen  from 
■ing  nn  onpin  of  almost  pure  microsco]>y  to  the 
Mition  of  a  first-class  zoological  journal.  It  is  a 
sign  of  the  activity  of  the  young  biologists 
rho  are  now  being  tume<l  out  from  the  univer- 
of  Oxford  and  Cambridge,  London  and 
tlint  the  supply  of  contributions  dur- 
IJiis  year  has  b<vn  more  than  suflicient  for  the 
jlar  quarterly  issue  of  the  journal.  A  supple- 
stiJ  number  was  published  in  July,  and  the 


first  part  of  a  new  volume  has  just  appeared, 
bringing  up  tlie  total  issaie  for  tlie  whole  year  to 
six  parts  instead  of  four,  as  has  hitherto  l>een  the 
nile.  The  journal  will  in  future  api)ear  at  irreg- 
ular intervals,  just  as  the  (German  zoiUogical 
serials  do,  acconiing  to  the  amount  of  material 
in  the  editor's  hands. 

The  30th  of  Novetnber(St..  Andrew's  day),  which 
cli.ised  Professcir  Huxley's  term  of  office  as  president 
of  the  Boyal  six'iety,  has  witnesseil  the  retirement 
of  Sir  Joseph  Dalton  Hooker,  a  former  <K-cuj)ant 
of  the  presidential  chair,  from  the  directorship  of 
the  Royal  ganlens.  Kew.  He  was  appointed  as- 
sist^mt  director  in  1855.  and  succeeded  to  his  present 
office  ten  years  later,  on  the  death  of  his  father, 
the  late  8ii'  William  Hooker.  His  administrative 
work  has  l»een  well  describee!  as  "  performed  in 
such  wise  as  to  win.  along  with  natir<nal  applause, 
the  gratitude  of  the  scientific  world."  It  may 
almost  be  considered  as  certain  that  the  vacancy 
win  be  fille<l  by  the  jiromotion  of  his  son-in-law. 
Prof.  W.  T.  Thisleton  Dyer,  who  is  the  present 
assistant  director,  and  has  been  largely  instrunjen- 
tal  in  bringing  alxiut  the  revolution  in  botanical 
teaching  which  has  taken  pla(«  in  tikis  country  of 
late  years. 

^Is  in  the  case  of  Professor  Huxley,  Sir  Joseph 
Hooker's  retirement  from  tlie  routine  of  ottidal 
duties  will  enable  him  to  devote  more  time  to 
purely  scientitlc  work  than  he  has  hitherto  been 
able  to  give :  and  he  wiU  therefore  be  able  to  has- 
ten the  completion  of  his  great  monograph  on  the 
tlora  of  British  India. 

At  a  recent  lecture  on  the  electric  telegraph,  de- 
livered to  the  members  of  the  Birkbeck  institute, 
in  London,  by  William  Lant  Car|>enter,  Uie  fol- 
lowing figures  were  given  on  the  authority  of  the 
British  general  jxiet-office.  to  indicat*-  the  increase 
of  the  use  of  the  telegraph  since  tlie  adoption  of 
the  •  twelve  words  for  sixjience '  (address  included) 
rate  :  The  total  present  mileage  is  l.'iti.OOO  nule», 
and  the  number  of  instruments  employeil  is  17,100, 
of  which  3<t,0(KJ  miles  and  !KH)  instruments  are  due 
to  the  increase.  In  the  week  ending  Nov.  14, 
1885.  895.781  messages  were  sent,  showing  an  in- 
crease of  40.3  per  cent  over  the  corresiM)n<ling 
week  of  1884.  In  London,  however,  the  incrcjise 
is  flO  per  cent ;  and  in  that  city  alone  the  '  regis- 
tered addresses'  have  increased  from  2,000 to  f(,0(K>. 
The  average  price  of  met«.agvs  is  8d.,  as  coropareil 
with  13d.  under  the  old  tariff.  When  the  lines 
were  purchased  by  the  government  in  1870,  tlie 
average  numlier  of  mi<s.sages  weekly  was  only 
1'26,000,  and  the  press  messages,  then  barely  0.000 
words  jter  day,  now  exci«ed  1.000,000. 

Tlie  electric  lighting  industry  in  England  has 
lieen,  as  is  generally  known,  almost  throttled  in  ita 
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infancy  by  legislative  restrictions.  Under  the 
rules  of  the  electric  lighting  act  of  1883,  no  com- 
mercial company  could  light  a  district  successfully, 
in  a  financial  sense.  In  the  new  parliament,  this, 
among  other  matters,  calls  for  urgent  notice  and 
remedy.  Meantime  the  Anglo-American  Brush 
corporation  is  endeavoring  to  induce  small  groups 
of  house-holders,  four,  six,  or  more,  to  unite  in  a 
joint  local  installation,  at  an  initial  cost  of  about 
$500  for  an  average-sized  house.  The  plant  pro- 
posed for  such  a  group  is  either  a  steam  or  gas 
engine,  dynamo,  and  secondary  batteries,  whose 
great  use  in  domestic  lighting  liaa  been  repeatedly 
demonstrated  by  Mr.  Preece,  Mr.  Swan,  and  many 
others  interested  in  the  matter. 

At  the  recent  opening  of  the  session  of  the  So- 
ciety of  arts,  the  president,  Sir  Frederick  Abel, 
F.R.S.,  directed  attention  to  machinery  and  ap- 
pliances used  in  mines,  and,  contrary  to  general 
expectation,  showed  that  explosionB  were  not  the 
greatest  cause  of  loss  of  life  in  coal-mines.  In 
the  ten  years  1875-1884,  out  of  11,165  deaths 
from  accidents  of  all  kinds  in  coal-mines,  only 
3,562,  or  roughly  one-fourth,  were  due  to  flre-damp 
explosions  ;  the  remainder  being  catised  in  about 
equal  shares  by,  1°,  falling  in  of  roof  and  sides,  and, 
2°,  other  causes.  The  address,  which  is  replete 
with  interest,  and  can  be  read  in  full  in  the 
journal  of  the  society  for  Nov.  20,  concludes  with 
some  strong  comments  upon  the  part  taken  by  the 
Times  in  regard  to  the  delay  in  the  report  of  the 
royal  commission  (of  which  the  speaker  was  a 
member)  upon  the  whole  subject. 

Two  other  presidential  addresses  lately  deliv- 
ered need  a  word  of  notice.  The  Marquis  of 
Lome  (late  governor-general  of  Canada),  the  presi- 
dent of  the  Royal  geographical  society,  referred  in 
some  detail  to  the  discoveries  made  in  the  basin  of 
the  river  Kongo,  in  Africa,  by  Rev.  G.  Grenfell  (a 
Baptist  missionary)  and  Lieutenant  Wissmann,  as 
well  as  by  Portuguese  travellers.  He  then  called 
attention  to  the  recent  endeavors  of  the  society  to 
improve  geographical  education  in  English  schools 
and  colleges,  and  to  the  exhibition,  shortly  to  be 
held,  of  appliances  and  methods  of  teaching  it, 
collected  by  the  society's  special  commissioner, 
Mr.  J.  S.  Keltie,  in  a  recent  continental  tour. 

During  November  a  meeting  was  held  in  Lon- 
don to  celebrate  the  granting  of  a  royal  charter  to 
the  Institute  of  chemistry,  a  body  which  has  been 
at  work  for  some  years,  with  the  avowed  object  of 
raising  the  status  of  analytical  chemists,  and  do- 
ing for  them  what  the  College  of  surgeons,  the 
old  guilds,  and  the  modem  trades-unions,  do  for 
their  respective  professions  and  trades.  An  ad- 
dress was  delivered  on  the  occasion  by  Professor 
Odling,  the  president,  who  holds  the  chemical 


chair  in  the  University  of  Oxford.  He  beg 
with  a  history  of  the  movement,  and  the  inoe 
ing  need  of  '  professional  services,'  and  then  o 
sidered  the  position  of  '  experts '  as  witnesses  in  1 
law-courts.  The  part  of  his  address,  bowev 
most  criticised,  is  that  in  which  he  dealt  with  I 
vexed  question  of  the  endowment  of  reseai 
and  the  pursuit  of  research,  on  the  one  hand, : 
its  own  sake  alone ;  on  the  other,  for  the  pecnnii 
rewards  which  are  sometimes  the  result  of 
Nature  concludes  a  long  article  upon  it  in  1 
words,  "We  wish  it  to  be  known,  theref<He.  t) 
the  spirit  it  (Professor  OUing's  address)  breati 
is  an  alien  spirit,  repugnant  to  students  ct  p 
science  in  this  country."  W. 

LoDdon,  Deo.  1. 

LETTERS  TO  THE  EDITOR. 

•«•  Corrutpondento  are  rtqiifttd  tohtat  hrttf  a»  poilH*. 
wrUer*9  nameUinaU  «ue«  reouirvd  ua  proof  of  good  failk. 

Newcomb's  '  Political  economy.' 
Mb.  Jamxs  has  quite  misunderstood  my  renu 
about  bimetallism.  I  admitted  that  the  word  a»ii 
did  not  correctly  convey  Professor  Newcomb'a  id« 
and  I  thought  I  gufSciently  indicated  that  Profec 
Newcomb's  sole  intention,  in  the  passage  in  qnestii 
evidently  was  to  tell  the  student  what  was  meant 
a  system  of  unlimited  bimetalUsm.  In  other  wor 
his  sentence  (which  I  admitted  was  nnfortunal 
worded)  was  simply  meant  to  state  that  the  Kovei 
ment  chose  a  fixed  ratio  of  values  in  their  system 
coinage.  Newcomb  says  nothing  at  this  point  in  t 
way  of  discussion  :  in  a  later  part  of  the  work  be ' 
votes  a  considerable  amount  of  space  to  an  ezamii 
tion  of  the  arguments  on  both  sides,  and  does  not  fi 
that  we  can  positively  declare  either  that  the  bimei 
lists  are  wrong,  or  that  they  are  right.  Under  thi 
circumstances,  I  leave  it  to  the  reader  to  drci 
whether  Professor  James  has  dealt  fairly  with  ' 
author  in  insinuating  that  he  caricatured  the  vie 
of  bimetallists. 

As  to  the  rest  of  Professor  James's  reply,  I  sb 
permit  myself  only  one  remark.  He,  in  comm 
with  many  of  his  school,  seems  to  identify  EngH 
political  economy  with  laissez-faire,  and  persisteni 
confuses  the  question  of  scientific  method  with  tt 
of  practical  conclusions.  This  is  illnstrated  by  wl 
he  says  about  Sidgwick.  He  does  not  deny — wl 
is  obvious  to  every  reader,  and  wbat  Sidgwick  « 
pressly  asserts  —  that  Sidgwick's  method  is  essentia 
that  of  the  earher  English  economists  ;  and  thia  < 
the  only  relevant  question.  Of  course,  Sidgwic' 
book  shows  marks  of  his  indebtedness  to  Oerm 
writers,  when  he  explicitly  acknowledges  (as  I  mi 
tioned)  bis  special  obligations  to  Held  and  Wa^« 
but  this  does  not  in  the  least  modify  the  fact  that  '■■ 
method  of  investigation  (or  '  style  of  reasoning,' 
quote  Professor  James)  is  quite  unaffected  by  tbi 
writers  ;  and  this  was  the  only  point  at  issue.  I 
with  a  writer  who  sees  no  distinction  between  an  i 
herence  to  the  methods  of  Mill  (which  was  vhal 
spoke  of)  and  an  adherence  to  his  '  methods  and  s; 
tern '  (whatever  that  may  be),  it  is  hardly  profita 
to  carry  on  a  controversy.  Fabian  Frakklix 

Baltimore,  Dec.  11. 
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A  national  university. 
Irictiircs  in  Science  ivi.  500 1  upon  the  recom- 
an  of  Sfcrftarr  L»mar  that  a  nntioiinl  uni- 
te e»t«l)lii.lii'fj  in  Washinfrtoii,  si-fui  to  tue  to 
I  ufxiii  a  imrrow  view  of  tho  subjept,  and  to 
"""■"ri<<l.     The   fact  tlmt   the  pnijeot  has 

'he  able  president  of  one  of  the  lead- 

li'Kes,  who  would  bo  lea^t  di*^poi>ed 
ith  luvor  upon  any  rival  institution,  cannot 
«r(~<l   as  an  argument  offainst  it.  and  that 

1  ••»  'hould  have  l)een  found  indifferent 

■lo  V>earin({  on  its  merits. 
»ii]j  iiiui  there  is  "  a  fatal  defect  in  any  pon- 
al  lull  to  establish  a  univer.sity,  so  lonit  as  tho 
i»of  npjmintmont  to  United  States  offices,  and 
ire  of  those  offices,  remain  what  they  now 
tinol  be  sustained  in  the  face  of  the  excellent 
mauent  scientific  bureaus  that  have  latterly 
ip  under  the  government,  and  to  which  the 
f  refers.  The  officers  of  these  bureaus  have 
»cte<l  with  special  reference  to  their  fitness, 
.i-^.i   I.,    ((,e  results  :  and  they  have  nlmiTst, 

M,  held  office  continuously  through 
Mil  ions,  including  the  recent  reversal 
!t.  Nu  such  narrow  policy  as  that  of  terri- 
eprescutatirm  has  governed  these  appr)int- 
;he  government  having  eiercisi-d  its  right 
from  the  entire  country,  and  secure  the  best 

erroanent  tenure   of  office   is   by  no  means 

ill  i.iiviitp   institutions.      Even    the   highest 

without  detriment.     Examples  here 

iiius.  Tho  government  should  sur«ly 
I*  i>auie  right  that  these  have  to  improve  the 
if  i»«  staff  of  officers.     This  objection,  there- 

iv  iniuginnry. 

1  distribution  of  scholarships,  on  the 
f...  .■lit  111  '"  liMVf.  nothing  objectionable  about 
itrikes  nil  i-  ;i  :  Lclher  proper.  The  few 
that  can  n'  I'  -t  be  instructed  in  any  one 
>n,  however  large,  are  but  a  small  fraction 
Oiaber  who  desire  and  will  receive  advanced 

KD  the  uhole  countr}';  and  it  seems  right 
few  shonid,  as  nearly  as  practicable, 
e  wholn  country  territorially.  Neither 
irr  wwm  any  inherent  evil  in  permitting  the 
reprpsentativos  tu  control  this  trifling  pat- 
true  university  is  not  a  mere  school  for  the 
of  great  numbers  of  young  people.  It  is  an 
>n  in  which  the  most  perfect  appliances  for 
research  may  be  brought  together,  and  where 
bo  are  able  and  willing  to  avail  themselves  of 
ly  have  an  opfiortunity  to  do  so.  The  touor 
jcretary's  report  clearly  shows  that  this  is 
contemplated  by  a  national  university.  He 
the  existing  scientific  bureans  of  the  gov- 
with  all  their  apparatus  and  appliances,  as 
wiation  '  upon  which  to  erect  a  university  as 
■tnicture,'  thus  making  it  a  pcsitive  aid  to 
vtary  research  that  the  government  nmst 
The  whole  would  thus  liocoine  n  great 
'•'■!'".  analogous  in  some  respects  to  the 

iimption  that  the  establishment  of 

nslitittiou  would  '  be  acting  on  un-American 

I,'  is,  I  think,  also  tintenable.    It  would  seem 

lataet  that  a  project   that   found    favor   in 

of    '  Washington,    Adams,   Jefferson,    and 

•careely    be     regarded     ns     '  un- 


Americao.'  Is  it,  then,  implied  that  schemes  of  pub- 
lic instruction  are  generally  un-American  t  Certainty 
no  other  country  in  the  world  possesses  any  such 
system  of  public  schools  as  the  United  States, 
and  perhaps  nu  American  institution  is  more  popular 
than  our  etlucatiunal  system.  Whether  sound  or 
unsound,  popular  or  state  education  is  at  least  a 
thoroughly  American  idea,  and  the  tendency  is  con- 
stantly to  extend  it  to  the  higher  branches  of  learn- 
ing; as,  witness  the  '  grammar  schools '  of  most  cities, 
and  the  numerous  state  universities.  It  is  true  that 
this  work  is  chiefly  conducted  by  states  and  munici- 
palities, as  the  natural  way  under  a  government 
constituted  as  ours  is  ;  but  for  a  long  lime  there  haa 
ali<o  existed  a  national  '  bureau  i>f  education '  at  the 
seat  of  government,  designed  to  aid  and  advise,  rather 
than  to  control  the  entire  system. 

Neither  can  it  be  considered  un  American  for  the 
government  to  encourage  and  actively  prosecute 
scientific  researches.  No  government  in  the  world 
is  doing  so  much  in  this  line  to-day  as  the  United 
States,  and  iS'rirner  stands  in  an  excellent  position 
to  know  the  extent  and  quality  of  our  government 
scientific  work  as  well  as  the  practical  results  which 
it  is  prtjduciiig.  In  this  re8i>e<'t  we  are  becoming 
the  envy  of  European  nations,  and  they  are  just  now 
beginning  to  learn  from  us  that  it  is  sound  national 
policy. 

A  national  university  or  institute  of  the  kind 
intimated  in  Secretary  Lamar's  report  would  be 
thoroughly  American  in  its  conception  and  aims,  and 
would  fittingly  crown  the  educational  system  of  the 
country.  Its  organization  should,  and  probably 
would,  be  largely  intrusted  to  the  National  academy 
of  sciences,  whose  advice  in  scientific  matters  the 
government  is  legally  entitled  tf>  ask.  On  the  con- 
trary, the  objections  raised  in  Scimcr  seem  to  reflect 
the  views  of  a  now  waning  English  school  of  econo- 
mists, who  continually  cry  '  let  alone  '  to  every  thing 
the  government  undertakes.        Lester  F.   Ward. 

I  When  a  young  man  enters  the  service  of  any  of 
our  half-dozen  leading  colleges,  he  does  so  with  the 
knowledge,  that,  as  soon  as  he  haa  proved  himself 
a  valuable  member  of  the  bixly  of  teachers,  he  will 
be  given  a  position  with  a  tenure  of  office  through 
good  behavior,  and  with  a  fair  salary  considering 
this  permanency.  In  any  university  esitablished  by 
congress,  not  only  would  permanence  of  tenure  be 
out  of  the  question,  but  the  efficiency  will  be  affecteil 
and  the  very  life  of  the  institution  threatened  each 
year  by  the  vacillating  policy  which  any  leuislative 
body  will  necessarily  pursue  with  regard  to  the  sus- 
taining appropriations.  Whenever  this  country  is 
realty  for  an  American  *  institute,'  it  will  probably 
be  an  outgrowth  of  the  National  academy,  tho  value 
of  which  is  as  yet  not  appreciated.  I.*t  us  go 
slowly.  It  must  be  remembered  that  the  principal 
advocates  of  the  importance  of  governmental  guid- 
ance of  human  affairs  are  residents  of  a  country  in 
which  no  other  initiative  force  baa  l>een  known.  — 
Ed.] 

Crystals  in  maple  simp. 

I  was  surprised  on  reading  in  your  issue  of  Dec.  11 
the  note  from  Mr.  J.  H.  Sears,  in  which  be  speaks  of 
crystals  formed  in  maple  sirup  being  noticed  for  the 
first  time.  I  had  supposed  it  to  be  a  very  common 
occurrence.     So   far  as   my  observation   has   gone, 
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nnleRB  the  Birup  be  pot  into  the  cans  in  a  very  watery 
condition,  the  formation  of  a  thick  layer  of  crystatg 
at  the  bottom  invariably  foUowg  ;  and  I  have  often 
seen  great  difficulty  experienced  in  removing  it  with- 
out breaking  the  cans.  J.  Inward  Chappkl. 
Wumir,  N.T.,  Deo.  U. 


International  g^eolog^cal  congress  at  Berlin. 

On  referring  to  the  original  notes  which  I  took 
daring  the  sessions  of  the  International  geological 
congress,  I  find  that  Mr.  Archibald  Oeikie  moved  to 
strike  out  all  the  words  after  '  Coudroz '  except 
'  I'Old  Bed,'  in  the  paragraph  (1.  c,  p.  15)  of  the  re- 
port of  the  committee  on  uniformity  of  nomenclature, 
my  account  of  which  Dr.  Dewalque  criticises  in  Science, 
Dec.  11.  Upon  this,  M.  Renevier  asked,  'on  princi- 
ple,' that  the  whole  paragraph  be  struck  out,  on  the 
ground  that  the  congress  ought  not  to  go  into  such 
details.  There  is  no  mention  in  my  rough  notes  that 
this  was  done  ;  but  in  the  fair  copy,  which  I  submitted 
to  some  of  the  leading  members  of  the  congress  for 
their  approval  or  correction,  I  find  a  pencil  note  to 
the  effect  that  M.  Benevier's  motion  was  carried.  I 
cannot  recall  the  authority  for  this  note,  which  was 
embodied  in  the  short  oummary  which,  with  the 
assistance  of  Professor  Williams.I  prepared  for  Science. 
I  should  like  to  state  here,  that  in  spite  of  the  em- 
ployment of  the  greatest  possible  care,  and  the  assur- 
ances °of  the  accuracy  of  the  account  of  the  meeting, 
which  is  about  to  appear  in  the  American  journal  of 
science  and  arts,  from  some  of  the  most  active  par- 
ticipants in  the  discussions,  some  errors,  though  I 
tmst  none  of  importance,  will  probably  be  found. 
To  those  who  are  aware  of  the  exceedingly  inferior 
acoustic  qualities  of  the  hall,  and  the  involved  nature 
of  some  of  the  discussions  and  votes,  these  will  be 
thought  pardonable.  Persifor  Fraxer. 

Pbilsdelphla,  Deu.  13. 


Earthquake-shocks  more  violent  on  the  surface 
than  in  mines. 

It  has  been  sometimes  observed  that  earthquake- 
shocks  are  felt  more  severely  in  mines  than  at  the 
surface.  This  may  be  accounted  for  partly  by  the 
rapid  decrease  of  the  shock-motion  (wave-height) 
which  is  supposed  to  vary  inversely  as  the  square  of 
the  distance  from  the  focus  or  radius  of  the  agitated 
sphere,  partly  by  the  quenching  of  the  earth-wave  by 
repeated  reflections  in  passing  through  media  of  dif- 
ferent elasticities,  and  by  the  fracturing  of  the  im- 
perfectly coherent  media  through  which  it  passes. 
But  the  converse  phenomenon,  viz.,  the  greater 
severity  of  shocks  on  the  surface  than  in  mines,  is,  I 
believe,  far  more  common.  This  was  very  conspicu- 
ous in  the  Inyo  earthquake  of  1872  ;  for  buildings 
were  shattered  and  the  earth  was  broken  in  many 
places,  and  yet  persons  working  in  the  mines  were 
scarcely  aware  of  any  movement.  The  same  has 
often  been  observed  in  Peru. 

There  are  two  ways  in  which  I  imagine  this  may 
be  explained.  The  more  obvious  is  as  follows :  As 
long  as  the  earth-wave  is  within  the  earth,  the  back- 
and-forth  movement  (shock-movement)  is  largely 
restrained  by  the  work  of  elastic  compression  of  the 
earth  in  front  necessary  for  the  progress  of  the  wave. 
But  as  soon  as  it  reaches  the  surface  the  motion  is 
free  or  unresisted,  and  therefore  much  more  rapid,  — 
so  rapid  as  often  to  break  up  the  surface,  and  throw 


loose  lying  bodies  high  into  the  air.  But  tin 
another  explanation  which  is  perhaps  more  don 
and  which,  therefore,  I  offer  with  some  hedtat 
a  mere  suggestion,  in  the  hope  that  some  one  n 
able  either  to  follow  it  up  or  else  to  disprove  it 

In  the  miosophical  magazine  of  cfune,  18 
4(M,  the  royal  astronomer,  Professor  Airy,  dn 
tention  to  the  peculiar  phenomena  of  wh«t  hi 
broken  waves,  or  broken-headed  waves.  The! 
retarded,  discontinuous  waves  :  in  other  words,! 
ers.  If  a  normal  wave  strike  against  a  sea 
it  will  of  course  be  reflected  ;  but  if  a  breal 
broken  or  broken-headed  wave,  thus  strikt 
swell  or  unbroken  part  is  reflected  as  nsnal,  hi 
broken  part  is  not.  If  it  strike  perpendicolari 
broken  part  is  thrown  up  and  destroyed, 
strike  at  small  angle,  then  the  broken  part  runs 
as  a  strong  wave  clinging  to  the  surface  of  the 
I  have  myself  obeerv^  this  behavior  of  b 
waves. 

Professor  Airy  then  applies  this  prindide  I 
explanation  of  certain  phenomena  of  whi^ 
galleries.  The  voice  produces  normal  waves ; 
hiss,  a  buzz,  and  therefore  a  whisper,  pr 
broken,  discontinuous  waves.  Now,  in  thea 
leries  the  voice  is  reflected  in  the  ordinary  vsy 
a  whisper  runs  along,  clinging  to  the  surface  t 
wall  and  dome,  and  may  be  heard,  if  the  ei 
applied  to  the  wall,  at  much  greater  distance 
the  much  louder  voice. 

Now,  may  not  this  principle  be  applied  al 
earthquake- waves  ?  1".  The  surface  of  the 
must  be  regarded  as  a  very  perfect  reflectio 
waves  emerging  from  below  ;  as  much  so,  in  fi 
for  sound-waves  entering  the  earth  from  tlx 
Therefore  normal  waves  emerging  on  the  so 
must  be  largely  reflected  back  into  the  earth  t 
2°.  But  earthquakes  are  pre  eminently  brokn 
tarded,  discontinuous  waves.  Passing,  as  the 
through  an  imperfectly  elastic  and  slightly  coh 
medium,  which  is  fissured  and  crushed  at  even 
of  its  progress,  the  normal  continuity  of  the  n 
destroyed,  and  the  waves  retarded  and  their  ei 
dissipated,  by  change  into  other  forms  of  i 
especially  heat.  For  this  reason  the  veloci 
heavy  earthquake-waves  is  always  much  lets 
that  of  normal  elastic  waves  in  the  same  me 
For  this  reason,  too,  they  are  rapidly  quenched 
therefore  extend  much  less  distance  than  tiiryi 
wise  would.  3°.  If,  then,  we  assume  that  earthq 
waves  are  broken  and  retarded  waves,  they  on) 
follow  the  law  pointed  out  by  Professor  Airy, 
they  strike  full  on  the  surface,  as  at  the  e| 
trum,  they  simply  destroy  themselves  by  the  w< 
breaking  the  surface,  and  are  not  reflected, 
they  strike  at  small  angle,  as  at  a  distanoe 
epicentrum,  they  must  run  along  as  a  strong 
clinging  to  the  surface.  Joseph  Lk  Coi 

Berkeley,  Cal ,  Dec.  6. 

An  unreliable  treatise  on  disinfectant 

That  'unreliable  treatise  on  disinfectants' 
cised  by  you  Dec.  4,  deserves  even  less  mere; 
you  have  shown  it.  When  the  publisher  de 
that  there  is  no  indorsement  of  the  e!<says  as 
tific,  and  the  one  selected  as  the  best  is  cha 
a  standard  of  the  excellence  of  the  work  as  a  ' 
all  persons  in  the  least  familiar  with  the  p 
position  of  sanitary  science  must  wonder  wh 
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olnme  ever  raw  the  light.     Mr.  Benjamio's  article 
~!"'l  out  by  Messrs.  Lattimore  ami  Remington 
"f  the  first  prize,  probubly  bncaus?  nf  the 
.  '  practical   and  othern'i.Ht.<  valuable '   infor- 
mation which  it  contains:  "All   that  is   requireil  to 
ameiliately  purify  and  sweeten  a  contaminated  air- 
iipply,  howevar   ori^rinated,  is  to  dip  a  cloth  in  the 
^uid  (a  solution  of  nitrate  of  lead  and  common  salt), 
nd  banK  it  up  in  the  Hf>artnient."     Or  perhaps  they 
bought  sulplinte  of  iron,   charcoal,   and    table    salt 
t«re  of  niurb  xreater  value   than   chIorinat4>d  lime. 
Ben-urii- chloride,  or  mercuric  iodide.     Their  fathers 
butight  so,   and  therefore  the   new-finjrled   notions 
bacteriologists  must  be  disregarded  &<  unscientific 
nd    impractical.      They    believed   that    Dr.  Baker's 
eial  training  as  a  physician,  and  hi-s  experience  as 
(■under  of  the  state  board  of  heolth  of  Michigan,  as 
■  member  of  the  committee  on  disinfectants  of 
Vational  board  of  health,  unfitted  him  as  a  judge 
bU  matters.      In   spite  of    his  earnest  protest', 
ilMisted   upon   giving  the  first  prir.e  to  a  paper 
1  he  declared  was   unworthy  any  prize.      Their 
training   as   analytical   and   pharmaceutical 
»ts  fltte<l  them  for  just  such  work,  because  they 
inilhing  of  Pasteur  or  Magnin.  Koch  or  Miguel, 
Iteriilierg  or  Klein,  other  than  they  happened  to  see 
I  the  Hixticalfr  post  or  Philailflphiu  Inlger. 

G. 
aoklju.  Dec.  il. 

The  English  sparrow. 

The  des]iise<l  sparrow  is  entitled  to  a  good  xvoril  if 

I  can  secure  it.    He  has  come  to  stay,  and  no  amount 

'  vituperation  will  di.«place  him.     '  He  i«  too  many,' 

nd  has  spread  over  too  large  a  portion  of  the  union. 

irrows  crossed  the  Mississippi  Riverat  Clinton, 

l)'>ut   IMTo,  and  have  increased  largely.     They 

ne  themselves  principally  to  the  railroad  build- 

Rg3  and   lome  of  the   business  blocks,  though  they 

cosionally  nest  on  pnvate  houses. 

When   this    town  was  founded,  twenty-Gve   years 

IfO,  there  were  no  trees  or  shrubbery  near,  and  con- 

ijuently  few  birds.    Now  the  town  looks  like  a  forest 

the   distance.    The   con»o<]uence   is    that   robins, 

brushes,    orioles,    blackbirds,    bluebirds,   and    many 

ther  birils,   are  very  numerous,  and  seem  to  be  in- 

King.      Numtwrs  of  blue  jays  nest  in  the  shade- 

e».   and  stay  with  us  during  winter.     The  spor- 

»(  have  never  seemed  to  drive  any  away,  as  each 

"finore  uests  of  snmmer  birds  have  been  observed. 

ooiifiue    themselves   to   the    ojjen    spaces    and 

B,   and    do   not  nest  or    frequent    the    trees   or 

bhery.     They  have  never  be»n  observed  in  the 

loutHide  of  town,  ond   do  no  injury  to  fruit  or 

I  in  gardens.     They  live  largely  on  insects,  as  has 

"  nhown   by   examining   their  crops.     In   winter 

bPT  nre  mainly  dependent  on  the  seeds  and  grains 

can  pick  up.     They  fall  victims  to  the  jays  and 

'  tttcher  birds,  but  a  crowd  of  them  makes  a  good 

gainst  the  aggressors.     There  are  millions  of 

in   every   large  town,  on  the  railroads  of  this 

lie.  nnl   there  is    no   way  of  extermiuating  them, 

ad  DO  wish  to  on   the  part  of  unprejudiced  people. 

li#re  is  no  law  for  their  protection  in  this  state,  only 

l^neral   friemiliness  toward  them    an   toward   all 

mail  birdn.  P.  J.  Farkbwobth. 

l^lnlon,  lo.,  Dec.  10. 

It  mast  be  oilmitted  that  the  English  house-sparrow 
rill  rat  >ecds  and  fruit,  but  it  should  be  remembered 


that  the  youoi;  sparrows  are  fed  chiefly  on  iosecta 
and  caterpillars  :  and  a  good  English  authority  (Tar- 
relll  observes  that  "  so  great  is  the  number  of  these 
consumed  by  the  parent  birds  and  their  successive 
broo<]3  of  young,  that  it  is  a  question  whether  the 
benefit  thus  performed  is  not  an  equivalent  even  for 
the  grain  and  seeds  eaten  by  the  adult  birds  at  other 
seasons  of  the  year." 

Dr.  Elliott  Coues,  in  his  notes  to  Steams'  '  New 
England  birds,'  advocates  the  extermination  of  the 
English  sparrow,  and  calls  it  '  the  parasite.'  This  is 
not  a  translation  of  its  scientific  name.  Passer  do- 
mesticus,  and  does  not  accord  with  any  known  habit 
of  the  birds  in  question.  Dr.  Coues  has  no  fault  to 
find  with  a  native  tree-sparrow  (Spizella  monticola), 
which  he  says  exists  in  large  quantities,  and  feeds 
only  on  grain  and  seeds.  All  spL'ciuiens  shot  by  Dr. 
Coues  had  their  crops  full  of  fccda. 

The  sparrows  which  damage  the  crops  and  orchords 
in  England  are  another  species,  called  the  iield-spar- 
row.  I  have  seen  these  in  flocks  of  over  a  thousand 
rise  at  one  time  from  a  field  of  grain.  This  is,  I 
presume,  the  bird  described  by  Dr.  Coues  as  Passer 
montanus.  He  stales  they  ore  now  found  in  New 
England,  but  I  never  beard  of  their  having  been 
imported. 

I  rather  doubt  the  stories  about  the  English  spar- 
rows molesting  the  bluebirds  at  breeding  time.  It 
is  well  known  that  most  birds  are  very  pugnacious 
at  this  perioi,  and  I  am  personally  acquainted  with 
the  fact  that  bluebinls  are  particularly  courageous 
at  this  season.  On  one  occasion  a  bluebird  made  its 
nest  in  my  garden,  in  the  hollow  (>f  a  tree,  about  six 
feet  fnmi  the  ground.  One  day,  when  busy  inspect- 
ing the  nest,  I  received  a  violent  blow  on  the  side  of 
the  head,  an<j,  on  looking  up,  saw  the  parent  bluebird 
flying  away.  I  found  that  whenever  1  placed  my 
hand  in  the  nest,  I  was  attacked  in  this  manner.  I 
apprehend,  that,  if  a  bluebiid  will  attack  a  man  in 
defence  of  its  nest,  it  is  not  likely  that  a  sparrow 
would  do  so  with  impunity. 

I  notice  that  Dr.  Bechstein.  in  his  standard  work 
on  birds,  published  as  one  of  Bohn's  library,  states, 
that  although  the  house-sparrow  has  no  song,  he  can 
b«  educated  to  sing  equal  to  the  canary.  I  was  also 
surprised  to  find  in  the  same  work  (p.  340)  that  the 
house-sparrow  could  be  taught  to  speak:  it  men- 
tions a  clergyman  of  Paris  who  had  two  of  these  birds 
which  could  repeat  the  fourth,  fifth,  sixth,  and  seventh 
commandments.  It  is  gravely  stated  that  when  these 
birds  quarrelled  over  their  food,  "  one  of  them  wouM 
admonish  the  other  with  the  remark,  '  Tu  ne  voleras 
pas."* 

Giving  due  credit  to  the  house-sparrow  for  all  his 
accomplishments,  I  fear  he  can  speak  the  French 
language  only  in  fable.  joHX  Mjchela. 

Ka»  York,  Dec,  10. 


The  temperature  of  the  moon. 

Now  that  the  temperature  of  the  moon  has  become 
a  subject  of  investigation  with  the  aid  of  recent 
reRneraents  in  the  methods  of  observing  very  small 
intensities  of  heat  radiation,  it  may  be  well  to  also 
look  at  the  matter  from  another  stand  point. 

The  condition  which  determines  the  static  mean 
temperature  of  the  whole  mass  of  the  mo>in  is,  that 
its  rate  of  losing  heat  by  radiation  from  its  surface 
shall  Iw  exactly  equal  to  the  rote  with  which  it 
receives  and  absorbs  the  heat  radiated  from  the  sun, 
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in  comparison  with  which  the  heat  coming  from  the 
stars,  and  that  radiated  and  reflected  by  the  earth, 
may  be  neglected  without  any  sensible  error.  But 
by  the  generally  recognized  principle  that  the  rela- 
tive radiating  and  absorbing  powers  of  bodies  are 
equal,  the  ratio  between  radiation  and  absorption  is 
the  same  for  all  bodies  at  a  given  temperature;  so  that 
it  is  not  necessary  to  consider  the  radiating  power  of 
the  moon,  but  to  simply  satisfy  the  condition  that  the 
moon,  with  a  surface  of  maximum  radiating  power, 
such  as  a  lampblack  surface,  shall  radiate  heat  as 
fast  as  it  is  received  from  the  snn. 

All  bodies  are  so  constituted  that  their  absolute 
radiating  power  is  a  function  of  the  temperature,  the 
former  increasing  with  the  latter,  but  by  no  means 
in  proportion.  If,  therefore,  we  know  the  relation 
between  the  temperature  of  a  body  and  its  rate  of 
radiating  heat,  and  also  know  the  rate  with  which  it 
is  receiving  beat  from  its  surroundings,  we  can,  by 
means  of  the  preceding  condition,  form  an  equation 
of  condition  which  determines  the  temperature. 

According  to  Pouillet's  determination  from  the  ex- 
periments of  Dalong  and  Petit,  a  square  centimetre  of 
surface  of  maximum  radiating  power,  and  at  the  tem- 
perature of  0°C.,  radiates  1.148  calories  of  heat  per 
minute  ;  and  hence,  by  the  law  of  Dulong  and  Petit, 
the  rate  of  radiating  heat  for  any  other  temperature 
»,  is  1.146^»,  in  which  ^  =  1.0077.  The  rate  with 
which  a  square  centimetre  of  surface  normal  to  the 
direction  of  the  sun's  rays  receives  heat  from  the 
sun  is  what  is  called  the  tolar  constant,  usually  de- 
noted by  A.  Pntting,  therefore,  s  for  the  area  of  the 
moon's  surface  in  square  centimetres,  and  a  for  that 
of  a  great  circle,  the  rate  with  which  heat  is  radiated 
from  the  moon's  surface  is  expressed  by  1.146  >»*», 
and  the  rate  with  which  it  is  received  from  the  sun, 
by  Aa.  Hence,  by  the  conditions  above,  since  s  =  4a, 
we  get  in  the  case  of  the  moon  in  space,  in  which  it 
loses  heat  by  radiation  only,  and  receives  it  from  the 
sun  only,  the  eqnation 

0  =  J±. 
"       4.684 
for  determining  «  where  A  is  known.    Since  log  ^  is 
exactly  equal  to  1-300,  this  may  be  put  into  the  fol- 
lowing convenient  and  practical  form  :  — 

A 

»  =800  log =  SOO  (log  A  -  0.661«). 

4.S84 

From  this  eqnation,  deduced  as  a  simple  case  from 
a  more  g^neru  and  mathematical  treatment  of  the 
subject  in  the  '  Temperature  of  the  atmosphere 
and  earth's  surface,' '  the  writer,  with  the  assumed 
value  ot  A=  2.2,  deduced  the  value  of  «  =  —  96°  C. 
But  as  there  is  some  uncertainty  with  regard  to  the 
value  of  this  constant,  since  some  of  the  solar  rays 
may  be  entirely  absorbed  before  reaching  the  earth's 
surface,  and  it  is  thought  by  some  to  be  considerably 
greater  than  this,  we  shall  put  it  here  equal  to  2.5. 
With  this  value  we  get  »  =  —  79°.  This  must  be  un- 
derstood to  be  the  mean  surface  temperature  of  the 
moon,  or,  more  accurately,  the  temperature  of  a  sur- 
face uniformly  beated  which  would  radiate  as  much 
heat  as  the  surface  of  the  moon,  which,  of  course, 
has  very  different  temperatures  on  opposite  sides  at 
any  given  time. 

The  law  of  Dulong  and  Petit  being  an  empirical  one, 
which  satisfied  the  experiments  from  0°  to  300'  only, 
there  is  some  uncertainty  in  extending  it  down  to 
—79°;  but  this  is  very  small  in  comparison  with  what 
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it  is  in  extending  it  in  the  other  direction,  op 
temperature  of  the  snn.  as  has  been  done  by  I 
and  others,  in  forming  an  eqnation  for  deten 
its  temperatnre.  The  uncertainty  in  the  true 
of  A,  together  with  that  in  the  extension  of  t 
down  to  so  low  a  temperature,  caoses  some 
tainty  in  the  mean  temperature  of  the  moon  i 
determined ;  but  this  is  not  very  great  in  a  nu 
this  sort,  for  it  amounts  to  only  17°  in  anuncei 
of  one-eighth  part  in  the  value  of  A. 

But  when  we  attempt  to  determine  the  te: 
ture  of  the  side  of  the  full  moon  exposed  to  t 
and  earth,  the  uncertainty  becomes  very 
greater.  In  this  case  the  heat  is  not  only  n 
from  the  surface,  but  it 'is  also  conducted  i 
from  the  surface  beated  far  above  the  mean  tei 
ture  of  the  moon,  and  stored  away  for  the  tim 
rate  with  which  it  is  conducted  in  depends  up 
conductivity  and  capacity  of  the  lunar  soil  foi 
which  are  unknown  to  us  ;  and  the  problem  w( 
extremely  complex  if  they  were  known.  Th 
perature  of  the  moon's  surface,  in  this  case,  a 
be  determined  for  the  two  extreme  faypothesei 
finitely  great  and  infinitely  small  conductivit 
heat.  Upon  the  first  hypothesis,  the  heat  n 
and  absorbed  by  the  moon  would  be  instant 
tributed  through  the  whole  mass,  and  n 
equally  by  all  parts  of  the  moon's  surface,  ai 
temperature  of  the  part  exposed  to  the  aun 
would  be  the  mean  temperature  of  the  moon 
tained  above.  Upon  the  other  hypothesis,  it 
not  be  conducted  away  at  all  from  the  surface  i 
ing  it,  but,  in  case  of  a  static  temperatnre,  it 
all  have  to  be  radiated  away  by  the  same  surfi 
ceiving  it.  Hence,  in  this  case,  instead  of  th< 
ating  surface  being  four  times  as  great  as  the  sc 
or  normal  sectional  area  receiving  it,  it  is  only 
to  it  for  the  part  of  the  moon's  surface  npos 
the  sun's  rays  fall  perpendicularly,  and  we 
therefore  have  l.]46|t*  ^  A,  or 

A 

#=800  log =  8000og.4-0.0SBS), 
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instead  of  the  preceding  similar  expression. 

With  the  assumed  value  of  ^1  =  2.5,  this 
»  =  101°  for  the  temperature  of  the  central  p 
the  moon's  disk  as  viewed  from  the  sun,  and 
the  earth  at  full  moon.  For  other  parts,  the 
of  A  in  the  preceding  expression  must  be  molt 
into  the  cosine  of  the  angle  of  incidence  of  tlu 
rays  upon  the  moon's  surface,  and  thus  this  e 
sion  will  give  the  temperature  down  as  lotr  a 
safe  to  extend  Dulong  and  Petit's  law.  The  stJ 
suits  would  be  obtained  sensibly  with  any  on 
conductivity  for  heat  if  the  same  side  of  the 
were  permanently  exposed  to  the  snn,  for  th 
perature  gradient  by  which  the  heat  wonid  b 
ducted  inward  would  soon  become  so  small, 
case,  that  the  rate  by  which  heat  would  be  corn 
inward  would  be  insensible,  as  in  the  case  in 
heat  is  conducted  outward  from  the  interior 
earth. 

The  result  above,  of  101°,  which  is  a  little 
the  temperature  of  boiling  water,  must  be  re) 
simply  as  a  limit  beyond  which,  in  a  large  n 
uncertainty ,  the  temperature  cannot  go.  Th< 
limit  is  —  79°.  If  we  suppose  the  temperatnre 
warmest  part  of  the  moon's  disk  to  fall  halfn 
twecn  these  extremes,  it  would  be  a  very  little 
a  freezing  temperatnre.  WnxiAM  FsBi 
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THE  MIND-CURE. 

Tbe  attraction  of  the  tnjKteriouB  is  iiroverbial ; 

'  and,  as  no  satisfactory  exjflanation  has  yet  been 

ollervd   for   llie  wries  of  phenomena  which   are 

inclU'liHl   in  the  term  '  mind-cure."  if  is  not  sur- 

I  {irisiiiK     I  liat    the    general    interest    in   it   kec|)8 

Inlive.     The  facts  are  IjoHi  tfx)  old   and  too  new 

[U>  hf  ignored.     From  the  time  wlien  Moses  liftf'd 

the   ^l^a^en    serpent   in    the    wilderness,   and 

•c<l  those  who  had  been  bitten  by  the  desert 

Bcorpions   that  if  they  li»iked   fixedly  at  it  they 

would  recover,  dow^n  to  the  present  day.  when  the 

faithfid   Catholics   visit    Ltmrdes   in   crowds,   re- 

U^ous.   psychological,  and  niedictd  records  have 

I  contained     '  nntbcntic '    noc<nints  of  mind-ciircs. 

[The   facts    have   lieen    heralded   under    different 

Inanics, —  'miracles,'  'mesmerism,'   ' animal  niag- 

fnetisni,'  •spiritualism,'  'ejq>ectant  attention,'  the 

'  faith-cure.'   They  have  always  amuK^J  attention, 

j  thpy  have  given  rise  to  many  theories  and  endless 

LdJBputes.  rind  they  have  baffled  ex|)lanation.     Tlie 

attempt  to  solve   the   problem'   is  no  more 

afflctory  than  others.    What  are  the  phenomena 

[\rith  which  it  tries  to  deal? 

If  Tou  1\x  your  mind  ufxin  one  of  your  ttngers. 
land  look  at  it  steadily  for  live  minutes,  you  will 
I  become  conscious  of  sensations  in  that  finger 
rhich  were  previously  unnoticed.  If  the  tinper 
fhnpix'ns  to  be  cut.  the  imin  will  liecome  more 
[acute,  nud  it  mny  begin  to  bleed.  If  it  does  bleed, 
land  ymi  fe<"l  alarme*!,  yoti  will  breathe  more 
|ra|iidly,  your  hi.'art  may  pa'P'^ste,  and  your  face 
I  will  turn  jiale:  you  may  even  faint  away.  This 
ia  a  sim]>le  wries  of  phenomena  which  illustrate 
I  the  inleriM-tions  of  mind  and  liody.  If  ymi  hajv 
[pen  to  luive  overeaten,  and  in  conseijuence  J»epin 
[  to  sufftT  from  indiKestion,  you  will  notice  not  only 
I  a  physicnl  discomfort  in  the  stomach,  but  also  an 
indisposition  to  mental  effort,  an  undue  weariness 
(on  slight  emotion,  a  j;ro wing  inclination  to  linik 
I  upi)n  the  dark  sirle  of  things,  and,  if  tbe  dyB|M:-|)sia 
[bwutnes  chronic,  a  decided  persuasion  that  your 
[flnaucbtl  afTaifs  are  be<i)ming  involved.  Niemeyer 
'  story  of  a  very  wealthy  man  whi>m  he 
I  ir  chronic  catarrh  of  the  stomach.  During 
Ltbi'  tliiieiisu  he  thought  lie  was  near  bankniptcy,  and 

'  Mlnd-curr  un  n  mnteriul  hoMt.    By  Saiur  B.  Titouiib, 
Dp»«on.  ^:^pp^n,  Vphnm.  <t  Co.,  imR.    H*. 


left  unfinished  a  building  that  lie  had  begun,  be- 
cause he  thought  he  had  not  sufficient  money  to 
continue  it.  After  spending  four  weeks  at  C^Is- 
liad,  liis  old  strength  and  feelings  returned,  and  he 
finished  liis  house  with  greiit  splendor.  Probably 
there  is  no  one  who  cannot  recollect  sonie  instance 
(<i|ually  striking  of  an  influence  of  bodily  condition 
ufMin  ment.'d  action. 

The  facts  of  central  loi^aliyation  of  late  estalv 
Ibihed,  have  been  thought  to  bejtr  somewhat  upon 
this  subject.  Every  portion  of  the  l^xly  sends  in 
a  set  of  nerve-threads  to  a  corri'sponilinK  imrlion 
of  the  brain,  so  that  an  imaginiiry  ntap  of  the 
organs  and  surface  can  be  pictured  U]H)n  the  sur- 
tace  of  the  cerebral  hemispheres.  Tlie  changw  in 
any  organ  are  therefore  communicated  to  the  part 
of  the  brain  wliich  presides  over  the  organ  ;  and, 
convpisely.  changes  in  that  i>art  of  the  bniin  may 
be  coniMiiuiicateil  in  turn  to  the  organ.  If  we 
accept  the  theorj-  that  when  the  att«*nti<)n  is  di- 
recte<l  to  an  organ  its  piul  of  the  brain  is  thrown 
into  activity  and  Ikjcouics  highly  recejitive  and 
highly  ix>tential,  we  have  simply  ndvanrtnl  from 
one  set  of  facts  to  another  without  at  all  touching 
the  problem  of  how  the  intcrnction  is  brought 
ol)out. 

Tliere  are  certain  affections,  however,  which  can 
be  explained  satisfactorily  only  on  the  theory  tliat 
the  disease  lies,  not  in  the  organ  wliich  is  supponeil 
to  tx.<  affected,  but  in  the  i>art  of  tbe  brain  which 
corresixinds  to  it.  If  my  finger  is  re<-eiving  im- 
pressions of  heat  or  cold  which  pass  unnoticed 
until  I  think  of  the  finger,  it  is  conceivable  that 
my  attention  might  tie  held  so  closely  to  some 
startling  sight,  that  even  a  severe  ajid  jiainful  im- 
pression in  the  finger  might  Iw  unbeedwi  in  my 
interest  in  tbe  terrible  sjtei'tacle.  Soldiers  in  bat- 
tle have  lieen  known  to  go  on  fighting,  though 
woimded,  without  perceiving  their  wound.  Here 
a  tnic  mental  loss  of  sensation  has  lieen  present. 
Conversely,  I  may  Vie  in  sudi  a  state  of  expectation 
regarding  an  organ,  that  a  slight  sensation  in  that 
organ  may  be  mi»inti'riirete<l  and  exnggenitod  till 
it  corresponds  with  the  expected  feeling.  At  night, 
in  the  ilurk,  how  our  youthful  fears  have  lieon  ex- 
cit«l  by  a  slight  noise  in  the  room!  Tile  story 
goes,  that  a  French  convictetl  criminal  was  told 
that  he  was  to  In-  blwl  to  death  ;  and  when  his  eyes 
had  been  bandage<l,  and  his  ami  to\icbed  with  a 
<sild  iron,  drops  of  watt-r  were  allowe<l  to  fall  into 
a  basin  at  his  side,  where  he  could  hear  them, 
lie  gradually  became  more  and  more  pallid,  and  nt 
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LAYINO  A  CABLE. 

It  was  not  much  of  a  cable,  after  all,  and  its 
|laying  was  no  great  performance,  although  forty 
^ears    ago    it    might    have    been     consiJered    a 
Ironrrel. 

Science,  in  its  so-called  practical  aspects,  is  now 

'  advancing    in    |iarallel   lines ;   and    these  are  so 

numerims.  and  soiae  of  theu  so  far-reaching,  that 

most  men  are  unable  to  follow  along  more  tlian 

■  one  or  two.     Tliis  fiu't  has  suggested  the  idea  that 

there  may  Ix?  something  of  interest  to  many  in  a 

description  of  this  cable,  and  of  the  oijeration  of 

putting  it  in  tlie  water. 

^^     It  does  not  coimect  us  with  any  foreign  country  ; 

^■it  doe«  not  complete  the  girdle  round  the  eartJi  : 

^Hit  is  modestly  content  to  serve  as  the  link  which 

^H  joins  the  intelligence  of  the  rest  of  the  world  with 

^^that   of   the   interesting  and   important    islands, 

Murtiia'a   Vineyard    and    Nantucket,   where   fiir- 

merly  the  influence  of  the  whale  prevailed  over 

i_     all  else,  but  now,  alas !  tributary  to  the  state  of 

iHMassaohusetts,   from  which  comes  good  govem- 

^Htnent,    and   to   the  Standard   oil   company,  from 

^H^hich  comes  petroleum,   that  arch  enemy  of  the 

^^whale  trade.     But  excUisiveness,  even  when  aided 

by  iu.tulntion,  must  give  way  to  the  progress  of 

events.     A  glance  at  the  map  will  show  the  nature 

of  the  forces  oi)erating  in  this  case.     Vineyard 

^B  Sound  is  the  great  highway  of  the  coasting  trade. 

^P  Thousands  of  vesHels  of  all  kinds  \yass  through  it 

[^  everj-  year.     The  hnrl)<)r8  of  Vineyard  Haven  (cor- 

rei'tly   named),  Tarjiaulin  Cove,  Lambert's  Cove, 

»etc..  afford  shelter  for  hundreds  during  rough 
weather.  Wrecks  are,  unfortimately,  not  infre- 
[pient ;  and  a  visit<jr  from  the  outside  world  is 
likelj'  to  see  in  the  simple  but  perfectly  neat  and 
thrifty-looking  home  of  the  fisherman-farmer  a 
carved  and  ui)holstere<l  chair,  or  something  of  the 
kind,  wliich  is  referred  to  with  no  little  pri<le  as  a 
relic  from  the  wreck  of  some  iiassenger-steamer 
which  went  ashore  vdth  the  loss  of  many  lives  and 
much  property  upon  the  coast  near  by. 

The  princi|KU  and  sufficient  reason  for  asking 

^or  a  special  appropriation  from  congress  to  secure 

elegraph  couiiiuinii'ation  with  the  mainland,  was 

Ftbat  stations  of  the  U.S.  signal  service  might  be 

I  establitihed  cm  the  islaiitls,  and   particularly  that 

idatiger-«ign:>lA  might  then  l>e  displayed  from  the 

[>ore  prominent  jjoints  for  the  guidance  of  the 

numerous  sailing-craft  constantly  jKissing  through 

\\e  soimd.     Some  yeiui*  of  effort  were  rewarded 

['vrith  siicceaa  at  the  last  session,  an  appropriation 

Bf  forty  thousand  dollars  having  been  made   for 

w  pur]>o«e  of  laying  the  necessary  cable,  amount- 

ug  til  ill!  to  le!^s  tlian  thirty  miles,  and  for  erecting 

Jie  laud-lines,  diK])liiy-stationB.  etc.     Tlie  %vork  has 


been  dcme,  therefore,  under  the  direction  of  the 
chief  signal-officer. 

The  cable  was  made  in  London,  and  shipped  to 
New  York  in  the  hold  of  a  steamer,  coilctl  in  two 
large  tanks  especially  built  in  the  steamer  for  that 
purpose.  It  fortmiately  happens  that  the  gutta- 
perclia  insulation,  used  almost  ejcclusively  for  sub- 
marine cables,  is  improved  and  preserved  by  being 
kept  damp,  cracking  and  deteriorating  when  dry. 
For  this  reason  it  is  necessarj-  to  keep  the  cable  in 
tanks  during  its  jiassage,  so  th.it  it  may  be  kept 
covered  with  water.  Tlie  condui-ting  (lart  of  the 
cable  cousists  of  seven  copper  wires,  each  alxiut 
.028  inch  in  <lianieter,  six  being  twistwl  about  the 
seventh  as  a  centre.  The  resistance  of  this  con- 
ductor was  not  to  exceed  thirteen  ohms  per  nau- 
tical mile,  and  it  fell  considerably  short  of  that 
upon  being  measured.  This  copper  core  was 
covered  with  three  or  four  layers  of  gnitta-rH?rchB, 
until  the  diameter  of  what  might  be  called  the 
cable  proper  was  a  little  more  than  a  quarter  of 
an  inch.  Such  a  cable  would  scarcely  lust  while 
it  was  tieing  put  down,  and  it  is  therefore  neces- 
sary to  put  an  '  armor '  uixin  it,  so  that  it  may  lie 
able  to  endure  the  destructive  agencies  to  which 
it  is  likely  to  be  subjected.  The  gtitta-percho- 
copjier  core  is  wound  with  two  or  three  layers  of 
heavy  jute  twine,  and  this,  .igain,  with  twelve 
number  five  galvanized  iron  wires  laid  on  spirally. 
The  result  is  apparently  a  strong  iron  roiw  about 
an  inch  and  a  quarter  in  diameter. 

An  examination  of  the  cable  was  made  in  New 
York  City,  before  its  removal  from  the  tanks  re- 
ferred to,  for  the  pur[K>9c  of  seeing  that  its  insu- 
lation was  still  intact.  It  was  then  transferred  to 
a  barge  lying  alongside,  from  which  it  was  to  be 
lai<l,  and  in  which  it  was  toweil  through  the  sound 
to  Vineyard  Haven.  Its  arrival  at  this  place  caus«<d 
Uttle  less  than  a  seuNition.  The  first  se<'tiiiii  of 
the  cable  was  to  be  placed  across  Vineynrtl  .Sound  : 
and,  although  not  the  longeet,  it  was  the  section 
likely  to  cause  the  greatest  anxiety.  In  fact,  the 
Western  union  telegraph  company  has  several 
times  tried  to  place  and  maintain  a  cable  from 
West  Chop  light  on  Martha's  Vineyard  to  Nobska 
Point  on  the  mainlimd,  but  their  efforts  have  not 
lieeii  altogether  successful.  The  damage  to  a 
cable  across  the  sound  arises  from  two  sources. 
Tlie  tidal  current  is  strong,  at  some  jwints  nearly 
three  miles  fier  hour  ;  the  seaweed,  which  is  car- 
ried back  an<l  forth  by  this  current,  is  caught  on 
any  suspended  or  exjKscd  (Mirt  of  the  cable,  and 
t^vi8ted  around  it  until  huge,  solid  maaaes  are 
attachcxi  to  it,  wliich  offer  so  much  surface  to  the 
swift  current  tliat  the  cable  must  give  way  imder 
the  strain.  The  other  source  of  danger  is  quite 
OS   disastrous,  and   nearly  as  uncontrollable.      It 
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is  in  the  dragging  of  shipe'  anchors  across  tlie  line 
of  the  cable.  In  this  way  the  cable  is  caught  in 
the  anchor  and  brought  to  the  surface  when  the 
latter  is  hoisted.  A  little  intelligence  combined 
with  good  nature  would  enable  the  shipmaster  to 
release  the  cable  and  drop  it  uninjured ;  but  more 
frequently,  in  his  annoyance,  he  will  deliberately 
cut  it  in  order  to  escape,  although  release  without 
injury  could  be  accomplished  in  less  time.  In 
putting  in  this  cable,  it  was  desirable  to  locate  it  so 
that  the  chances  of  damage  from  both  of  these 
sources  might  be  reduced  to  a  minimum.  To  this 
end  the  officers  in  charge  of  its  laying  did  not  need 
to  seek  advice  from  persons  familiar  witli  the 
waters,  for  it  was  freely  offered  by  every  inhab- 
itant of  the  islands.  Tlie  multitude  included  a 
few  old  sea-captains,  who  seemed  to  know  every 
foot  of  the  coast,  and  to  understand  the  nature  of 
the  bottom  of  the  sea ;  and  it  is  believed  that  tlieir 
words  were  words  of  wisdom.  The  route  selected 
lay  across  tlie  sound  several  miles  to  the  westward 
of  that  already  referred  to.  If  is  undoubtedly 
freer  from  probable  damage  arising  out  of  the 
anchorage  of  vessels,  but  time  alone  can  determine 
to  what  extent. 

Every  thing  being  in  readiness,  the  barge  was 
towed  to  the  starting-point,  which  was  the  north- 
em  terminus  of  the  cable  on  Naushon  Island. 
As  there  was  a  good  deal  of  a  '  eea '  running,  it 
was  not  possible  to  approach  nearer  than  twelve 
hundred  or  fifteen  hundred  feet  from  the  shore. 
The  tug  was  anchored,  and  the  barge  was  allowed 
to  drift  in  a  few  hundred  feet  farther.  A  stoat 
rope  an  inch  and  a  half  in  diameter  was  then 
attached  to  tha  end  of  the  cable,  eight  or  ten  men 
were  put  into  a  boat,  and  the  other  end  of  the  rope 
was  carried  ashore.  The  end  of  the  cable  was 
dropped  overboard,  and  the  operation  of  pulling  it 
to  the  beach  began.  This  was  finally  successful, 
and  the  shore  end  was  made  fast  to  a  stout  post 
which  had  been  erecte<l  for  the  purpose.  All 
bands  came  on  board,  anchor  was  weighed,  the 
barge  made  fast  to  the  tug,  and  the  journey 
across  the  sound  was  begun.  The  cable  lay  in 
two  great  coils  in  the  barge,  and  dropped  into  the 
water  over  the  stem.  It  passed  around  and  over 
a  couple  of  large  reels  or  drums,  where  a  large 
pulley-brake  was  applied  to  it  in  order  to  regulate 
the  tension  to  which  it  was  subjected.  To  one  of 
the  drums  a  counter  was  attached,  so  that  the  rate 
at  which  it  was  paying  out  could  at  any  time  be 
determined.  Wind  and  tide  opposed  each  other, 
and  the  rate  of  saUing  did  not  exceed  five  or  six 
miles  per  hour.  The  opposition  of  wind  and  tide 
was  favorable  to  a  straight  course,  and  good 
pilotage  secured  a  run  across  which  undoubtedly 
put  the  cable  down  in  almost  exactly  a  straight 


line  from  the  point  of  departure  to  the  aontbe 
terminus  on  Martha's  Vineyard.  At  this  end  t 
landing  was  a  little  more  difficult  A  rope  « 
first  carried  ashore,  its  length  measured  as  it  wi 
out,  to  determine  where  to  cut  the  cable  that 
might  reach  the  beach  from  the  anchorage,  i 
its  next  trip  the  little  surf -boat  carried  a  smi 
weather-wom  '  A '  tent,  a  rough  bench,  bettari 
galvanometers,  resistance  coils,  and  two  Bhiv«ri 
signal-service  men,  who  were  to  test  the  caUe 
soon  as  it  was  landed.  A  rude  testing-statiom 
soon  established  amid  the  hillocks  of  sand,  and  t 
instruments  were  in  position  when  the  cable  « 
at  last  landed,  and  secured  to  a  portion  of  t 
wreck  of  an  unfortunate  vessel  that  had  strand 
upon  the  shore  many  years  before.  But  the  bi| 
winds  were  still  rising,  darkness  was  coming  c 
and  the  captain  of  the  tog,  declaring  that  be  h 
had  enough  of  cables  for  one  day,  ordered  i 
hands  on  board  forthwith.  It  was  impossible 
leave  the  instruments  in  that  condition,  and  t 
prospects  for  a  night  on  the  beach  seemed  goo 
when  the  hospitality  of  the  owner  of  the  o 
house  within  sight  brought  relief,  fumishiog 
storehouse  for  the  appliances,  a  well-suppli 
table  for  keen  appetites,  and  a  wagon-ride  at  nig 
through  the  woods  to  the  hotel,  seven  or  eig 
miles  away. 

On  the  following  day  the  termini  were  aga 
visited,  the  efads  properly  secured,  and  the  cat 
tested.  A  trench  was  dug  in  the  sand  down 
low- water  mark,  in  which  the  cable  « 
buried.  At  a  point  above  high  tide  on  tbebea 
a  strong  post  was  erected,  to  which  the  cable  « 
secured  by  means  of  a  heavy  chain  ;  from  whi 
point,  still  underground,  it  was  carried  higher 
the  sand-bills  on  which  it  had  been  landed,  to  t 
foot  of  an  ordinary  telegraph-pole.  It  extend 
up  the  side  of  this,  being  enclosed  in  a  box  oi 
it  reached  the  top,  where  it  entered  the  cable-l 
proper,  the  end  being  secured  to  a  binding-scr 
ready  for  connection  later  with  the  land-li 
Some  of  the  party  bad  been  sent  to  Naud 
Island,  carrying  with  them  an  ordinary  telegn 
instrument  and  key.  By  previous  agreemeni 
was  to  be  connected  with  the  cable  at  once  on 
arrival  of  the  party.  A  few  cells  of  battery  an 
similar  instrument  were  joined  to  the  end 
Martha's  Vineyard,  and  the  two  expeditions  I 
been  timed  so  accurately  that  almost  instai 
responsive  ticks  proved  that  intelligence  wai 
work  on  the  other  side.  Much  interest  is  ol 
felt  in  the  first  message  transmitted  throug 
cable  or  telegraph  line.  Brushing  aside 
romance  of  the  thing,  it  is  safe  to  say  that  in  i 
cases  out  of  ten  the  first  message  is  that  wl 
traversed  the  river  first  on  this  occasion,  hi 
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Biroply.  '  Do  you  get  me  now?'    After  some  fur- 

Ither  intercbange  of  compliments,  the  operator  on 
NauahoD  was  directed  to  seal  up  the  end  of  the 
cahle  hy  covering  the  exposed  wire  with  gutta- 
percha. This  having  been  done,  communication 
cpas^d,  and  the  insulation  was  tested.  A  numlwr 
of  battery  cells  were  joined  'in  series '  to  the 
icalvanometer,  which  was  a  delicate  instruraeut  of 
liigh  resiBtance,  with  a  reflecting  mirror,  and  to 
tliis  the  end  of  the  cable  was  attached.  The  te.-it 
was  practicallj-  an  endeavor  to  force  the  current 
through  the  gutta-percha  insulation,  the  amoimt 
^^of  the  leak  being  measured  by  the  deflection  of 
^■tbe  galvanometer  nee<lle.  It  hud  been  demanded 
^"  of  the  cable  that  it  should  show  an  insulation 
resistance  of  at  least  two  hundred  and  fifty  meg- 
ohms per  mile,  and  it  greatly  exceeded  this  number 
when  tested. 

A  few  days  later,  when  wind  and  weather  were 
[favorable,  the  island  of  Nantucket  was  connected 
tin   a  similar   way    with    Martha's  Vineyard,  the 
|cable  (Jtking  a  sweep  out  into  the  sea  to  avoid 
Btioals  ;  and  finally  a  short  piece,  alwut  a  mile  in 
llengtli,  was  made  to  connect  Nauslion,  by  way  of 
[the  little  island  Uncatena  (always  '  Uncle  Timmy  ' 
home),  with  Wood's  UoU,  and  thus  was  com- 
pleted the  union  of  these  islands  with  the  main- 
nd,  which  it  is  hoped  may  Inst  for  many  years. 

M. 


PHYSICS  AT  JOHNS  HOPKINS. 

The  large  and   weU-apix>inted  lalxiratoriea  re- 
ently  erected  by  tlie  trustees  of  the  Johim  Hopkins 
liversity  for  the  chemical  and  biological  dejwrt- 
aents  liave  by  contrast  made  the  more  evident 
lie  needs  of  the  physical  de{<artment,  which  lias 
[been  obliged   to  occupy  temporarily  parts  of  four 
liiTerent  buildings.     The  trustees*,  recognizing  this 
need,  are  m)w  erecting  a  building  for  a  physical 
atory.     The  new  laboratorj-  is  to  be  a  hand- 
building  of  red  brick,  trimmed  with  brown 
ndstone,  and  will  occupy  a  fine  site  about  a  block 
Ifroin  the  other  university  buildingB,  on  the  comer 
[>r  a  i)tiiet  little  street  midway  between  the  more 
Ibiiportunt  streets,  which  carry  the  bulk   of   the 
ItmtQc  of  that  region.     It  will  therefore  be  aa  free 
from   diHtiirbance    from  tlie   earth   vibrations  as 
ould  be  exi)ected  in  a  city. 

'Die  building  will  be  115  feet  long  by  70  feet 
broaiJ,  and  will  liave  foiu-  stories  besides  the  base- 
ipnt.     In  Uie  c-eutre  of  the  building,  and  below 
bnaement,  are  sevenil  vaults  for  instruments 
ing  to  lie  used  at  constant  temjierature,  also 
^ppxif  vault  for  storage.     In  these  vaults  will 
placeil    Professor    Rowljind's  dividing-engine, 
which  tlie  diffraction  gratings  ore  ruled,  and 


the  Rogers-Bond  comparator,  wliich  lias  recently 
become  the  jiropcrty  of  the  imivcrsity.  In  the 
Ijasement  will  be  rooms  for  the  mechanical  work- 
shop, for  ftimaces,  and  for  piers  for  instniments 
requiring  great  stability.  The  first  flixir  vrill  in- 
clude the  main  lecture-nxmi,  which  will  accom- 
m(Mlate  150  jx-rsona,  and  rooms  for  investigations 
by  advanced  students  in  heat  and  ele<.'tricity.  Tlie 
second  fiiKir  will  contain  mntheiuatical  lecture- 
rooms,  studies  for  instructors,  and  a  rtKini  for  the 
mathematical  and  physical  library  of  the  univer- 
sity. 

The  elementary  laboratory  will  !«  on  the  third 
floor,  which  will  also  have  rooms  for  more  ad- 
vance<l  work.  The  fourth  floor  will  contain  rooms 
for  special  work  in  light. 

Tliere  will  be  a  tower  on  the  south-ejist  comer 
of  the  building,  wliich  will  have  two  rooms  above 
the  fourth  floor.  Tlie  upi>er  of  these  wiU  be  pro- 
vided with  telescope  and  dome,  .and  will  Ix?  a  con- 
venient ol)servatory  when  great  steadiness  in  the 
instruments  is  not  required.  There  will  be  power 
m  the  building  for  driving  the  machinery  in  the 
workshop  and  for  nmning  the  dynamo-machines. 
A  large  section  of  the  building  is  to  be  made  en- 
tirely free  from  iron.  Tlie  saali-weights  will  be  of 
lead,  and  the  gas-pipes  of  brass.  Brackets  will  be 
attached  to  the  walls,  on  which  galvanomctcre 
and  cathetometers  may  be  pla»-ed.  In  order  to 
avoid  the  inconvenience  of  having  piers  go  up 
through  the  lower  rooms,  and  yet  to  secure  steadi- 
ness, beams  have  been  introduced  int«  the  floors, 
which  reach  from  one  wall  to  tlie  other  between 
the  regular  floor-beams,  and  do  not  touch  the  floor 
at  any  point.  If,  now,  a  table  is  made  to  rest  on 
two  of  these  beams,  by  making  holes  in  the  floor 
over  them  to  admit  the  legs  of  the  table,  it  is 
entirely  imdisturbed  by  any  one  walking  over 
the  floor,  except  by  such  motion  as  is  transmitted 
to  the  walls.  Tliere  will  also  he  a  small  vertical 
shaft  in  the  wall  of  the  tower,  running  from  top 
to  bottom,  in  which  a  merciu-ial  manometer  may 
be  set  up. 

The  vaults  for  constant  temperature  have  been 
built  with  double  walls,  so  tliat  a  ciurent  of  air 
may  be  drawn  between  them  whenever  desirable 
Vi  prevent  dampness.  It  is  exixK'ted  tliat  the 
latioratory  will  be  ready  by  October  next. 

The  photographic  map  of  the  spectrum,  upon 
wliich  Professor  Rowland  has  exjiended  so  much 
liard  work  during  the  jmst  three  years,  is  nearly 
ready  for  publication.  Tlte  map  is  issued  in  a 
seriee  of  seven  plates,  covering  the  region  from 
wave-length  .3100  to  5790.  Each  plate  is  tlmx^feet 
long  and  one  foot  wide,  and  contains  t%vo  strips 
of  the  spectnim,  except  plate  No.  2,  which  tvn- 
tains  tiiree.     Most  of  Uie  plates  ore  on  a  scale  three 
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tunes  that  of  Angstrdm's  map,  and  in  definition 
are  more  than  equal  to  any  map  yet  published,  at 
least  to  wave-length  5825.  The  1474  line  is  widely 
double,  88  also  are  bg  and  b^,  while  E  may  be  rec- 
ognized as  double  by  the  expert.  In  the  region 
of  the  H  line  these  photographs  show  even  more 
than  Lockyer's  map  of  that  region.  Negatives 
have  also  been  prepared  down  to  and  including 
the  B  group,  and  they  may  be  made  ready  for 
publication,  one  of  which  shows  eleven  lines  be- 
tween the  D  lines.  A  scale  of  wave-lengths  is 
printed  on  each  plate,  and  in  no  case  does  the 
error  due  to  displacement  of  the  scale  amount  to 
one  part  in  fifty  thousand.  The  wave-lengtlis  of 
over  200  lines  have  been  determined  to  within  one 
part  in  five  hundred  thousand,  and  these  serve  as 
reference  lines  to  correct  any  small  error  in  the 
adjustment  of  the  scale.  The  great  value  of  such 
a  map  lies  not  only  in  the  fact  that  it  gives  greater 
detail  and  is  more  exact  than  any  other  map  in 
existence,  but  that  it  actually  represents  the  real 
appearance  of  the  spectrum  in  giving  the  relative 
intensities  and  shading  of  groups  of  lines  so  that 
they  are  readily  recognizable.  The  photographs 
were  taken  with  a  concave  grating  six  inches  in 
diameter,  and  having  a  radius  of  curvature  of  21^ 
feet,  and  the  photographs  were  taken  when  the 
plate  was  placed  directly  opposite  the  grating; 
both  the  sensitive  plate  and  grating  being  perpen- 
dicular to  a  line  joining  their  centres,  and  placed 
at  a  distance  apart  equal  to  the  radius  of  curvature 
of  the  grating,  the  slit  being  on  the  circumference 
of  the  circle,  whose  diameter  is  the  distance  be- 
tween the  grating  and  plate.  With  this  arrange- 
ment, the  spectrum  is  photographed  normal  for 
wave-lengths  without  the  intervention  of  any 
telescopes  or  lens  systems  ;  and  a  suitable  scale  of 
equal  parts  applied  to  such  a  photograph  at  once 
gives  relative  wave-lengths. 

Few  persons  have  any  idea  of  the  perseverance 
and  patience  required  to  bring  such  a  task  to  a 
successful  issue.  More  than  a  year  was  devoted  to 
preliminary  experiments  designed  to  discover  the 
best  mode  of  preparing  the  plates  for  the  particular 
regions  to  be  photographed.  Hundreds  of  prepara- 
tions were  tested  to  find  their  influence  on  the  sen- 
sitized plate,  and  the  whole  literature  of  photog- 
raphy was  ransacked,  and  every  method  tested  to 
the  utmost,  before  the  work  of  taking  the  negatives 
could  begin. 

Tlje  Rogers-Bond  comparator,  which  has  been 
already  referred  to  as  having  been  purchased  by 
the  university  lately,  is  one  of  two  instruments 
that  were  constructed  in  1881  by  Pratt  &  Whitney 
of  Hartford,  Conn.  Tlie  general  plan  and  require- 
ments were  made  out  by  Prof.  W.  A.  Sogers  of 
Cambridge,  and  the  drawings  and  details  were 


worked  out  by  Mr.  George  M.  Bond,  then  a  stn 
at  Stevens  institute.  The  comparator  was  deoj 
for  making  exact  comparisons  of  staadai^ 
length.  The  other  similar  comparator  is  oi 
by  the  Pratt  &  Whitney  manufacturing  comp 
and  is  used  by  them  in  testing  and  constnu 
their  standard  gauges. 

The  instrument  consists  essentially  of  two  m 
scope  carriages,  which  slide  on  two  parallel  c 
drical  steel  ways  between  stops,  which  ma 
clamped  at  any  point.  A  carriage  entire!; 
dependent  of  the  ways  on  which  the  miotMC 
slide,  supports  the  two  bars  to  be  compared, 
is  provided  with  means  of  accurate  and  i 
adjustment,  by  which  the  bars  may  be  suocean 
brought  into  position  under  the  microeoopeB, 
the  lengths  compared  by  the  micrometers  attai 
to  the  microscopes  ;  or  one  microscope  only  i 
be  used,  and  slid  first  against  the  stop  at  one 
and  then  against  that  at  the  other  end. 
instrument  also  affords  great  facility  in  deten 
ing  fractions  of  a  given  length  with  any  dee 
degree  of  precision.  The  instrument  is  one 
quiring  the  utmost  skill  in  its  construction,  ai 
cost  several  thousand  dollars  to  make  it.  A 
accoimt  of  this  remarkable  instrument  is  gire 
the  Proceedings  of  the  American  academy  of 
and  sciences  for  1882-83.  f 


NORTH  CAROLINA   COAL-FIELDS. 

The  coal-deposits  of  North  Carolina  have 
cently  been  examined  by  Dr.  H.  M.  Chance,'  u 
the  direction  of  the  North  Carolina  state  boor 
agriculture,  with  the  view  of  determining  i 
commercial  value. 

There  are  two  isolated  triassic  areas  in  N 
Carolina  in  which  coal  has  been  mined,  — on 
Deep  River,  and  the  other  on  Dan  River. 
Chance's  explorations  in  the  Deep  River  coal- 
consisted  mainly  in  a  re-examination  of  the 
outcrop,  which  follows  the  west  border  of  the  i 
and  passes  through  Farmville,  Gulf,  and  Cai 
ton.  The  various  sections  obtained  show  tbi 
general  there  are  two  workable  coal-seam 
this  field,  as  was  proven  long  ago  in  the  E 
shaft  and  at  several  mines  along  the  coal  aab 
The  upper  seam  averages  2.5  to  3  feet,  anc 
lower  2  feet  in  thickness.  In  the  Egypt  shafi 
upper  coal  measured  4  feet,  and  the  lower  1 
10  inches;  twenty-seven  feet  below  the  Ic 
of  these  workable  seams,  another.  1  foot  tl 
was  penetrated.  At  Gulf  three  workable  » 
outcrop,  but  their  thickness  is  variable  owii 

'  Report  on  the  North  Carolina  coal-fteldt  to  Iked 
tnent  of  agriculture  [ot  North  Carolina].    By  Dr. 
Cbanoc.    Balelgh,  1885.    eSp.,  8  maps.    8*. 
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<Hsturbances  due  to  trajMlikes  iind   faults.     The 
^dip  of  Die  coiU-spams  in  in  general  S.  E.  25-30°. 

reral  new  analrses  of  the  coal  of  this  area  are 
ent<?<l,  Bonie  of  thetn  being  of  average  saniplcB 
om  large  quantities.  The  coal  is  '  bitumiiious,"  as 
I  shown  by  the  following  average  of  h  lai^ge  nuni- 
er  of  analyses  :  volatile  matter,  3(l ;  fixed  carbon, 
;  aah,  12  :  sulphur,  8.0  jwr  cent.  At  times  the  coal 
been  ult<?re<l  to  a  semi-anthracite,  and  even  to 
I  natural  coke,  by  the  heat  of  trajvdikes. 
The  expen.st'  tif  working  the  coal  in  scams  2  feet 
is  estimated  at  $1.50,  and  in  seams  3  feet 
:  at  $1.30,  per  ton.  In  the  mines  of  Tennessee 
ITVcet  Virginia,  with  which  the  North  Carolina 
comes  in  competition,  mining  is  carried  on  at 
rate  of  about  65  cents  per  ton.  Combining 
figures  with  the  cost  of  transi^rtation,  it  is 
that  there  would  remain  n  sufKcient 
in  favor  of  Deep  River  coal  to  command 
m.irket  in  eastern  North  Carolina.  This  is 
ivorable  to  the  development  of  the  Deep  River 
eposits :  still  the  fact  tliat  tliese  mines  have  not 
en  worked  for  many  yeiirs  is  significant. 

Richmond  coal-field,  which  is  of  the  same 

'  and  of  the  same  general  character  as  the  Deep 

VPT  dei>osit,  but  in  wliich  coal  occurs  in  much 

hicker  seams,  and  in  general  is  of  better  quality, 

also  been  a  failure,  when  the  mining  opera- 

1  of  the  whole  field  are  considcre<l.     It  is  evi- 

nt,  therefore,  that  there  must  be  some  sufficient 

Bsou  why  mining  in  these  fiehls,  which  are  in 

proximity   to  good   markets,   has   not  suc- 

xled.      Dr.   Chance  enumerates  some    of    tlie 

Bore  obvious  difficulties  that  present  themselves  in 

be  Dc*ep  River  area  :  there  arc  variations  in  the 

ckness  and  quality  of  the  seams,  faults,  trnj)- 

kee,  pn-sence  of  explosive  gas,  water,  spontiine- 

I  combustion,  and  alisence  of  coal  from  ccrtiiin 

Nearly  all  of  these  obst^icles  are  probably 

»ach  more  difficult  to  surmount  in  these  mines 

»n  in  the  great  coal-fields  to  the  west,  with  which 

North   Carolina   coal   cornea   in   competition. 

I  the  present  writer,  who  has  recently  examined 

'.  of  the  triaasic  areas  south  of  the  Potomac,  it 

lijuiin*  that  the  difficulty  in  the  way  of  wonom- 

miniiig  in  the  various  triaasic  cital-tields  .irises 

\\  frjm  the  structure  of  the  dejiosits.     All  of 

areas  are  ex-tensively  fnultctl,  and  are  trov- 

I  by  an  extended  system  of  trajulikcs.     Along 

knits  the  coal  has  tieen  eo  comijletcly  crushed 

tliat  it  is  usually  of  httle  commercial  value.  At  the 

SEiiriM  time,  Ujp  continuity  of  the  beds  lias  been 

(irxkm,   and    their  dip  disturtied    and   rendered 

im-gulnr. 

Tliis  widespread  disturbance  renders  the  exp<?nse 
of  working  the  coal  extremely  imcertain.  mainly 
on  ac<  ount  of  tlie  difficulty  of  following  faulted 


beds.  The  numerous  trap-flikes  that  intersect  the 
triaasic  areas  norlh  of  the  Potomac  have  caust.Ml 
disturlnmcea  which  are  even  more  injuriojis  to  the 
coal-deposits  than  the  efTccIs  of  faulting.  Tlie 
dikes  ai"e  fre<juently  accomjianied  by  a  displace- 
ment of  the  beds  on  either  side,  anrl  also  by  an  al- 
teration of  the  adjacent  coaL  At  times  the  coal 
in  proximity  to  the  dikes  has  been  ruined  by  the 
beat :  but  in  some  instances,  however,  a  natural 
coke  has  lieen  jiroduced  which  is  more  valuable 
tlum  the  unaltered  coid.  Traji-tlikes  more  than  a 
few  feet  thick  are  so  exjK'nsive  to  jtenetrate  that 
they  are  prat'tically  insurmountidile  olwtarUnt  when 
met  witli  in  coal-mines.  Tliis  was  the  case  in  cer- 
tain mines  formerly  worked  at  Gulf.  Again,  the 
trap  sometimes  penetrates  the  coal-bearing  strata 
in  intrusive  sheets,  approximately  panJlel  with 
the  planes  of  Ix-dding.  and  in  these  even  more 
troublesome  to  the  coal-miner  than  when  it  forms 
vertical  dikes. 

A  study  of  the  numerous  mining  operations 
that  have  been  carried  on,  commonly  with  failure, 
in  the  Richmond  coal-fieM,  would  illustrate  tlie 
peculiar  difficulties  to  be  ex^iected  in  the  Deep 
River  basin.  The  lack  of  success  in  so  many  min- 
ing ventures  in  the  triassic  areas  south  of  the  Po- 
tomac, owing  to  the  disturliances  that  have  affected 
the  coal,  proves  conclusively  that  mining  should 
not  be  imdertaken  in  the  triaasic  coal-fields  of  the 
south  without  a  careful  preliminary  examination 
with  a  diamond  drill  of  the  entire  projK'rty  tliat  it 
is  projKwed  to  work.  Tlie  quantity,  quality,  and 
position  of  the  coal  should  be  a«x'urately  deter- 
mine<l  before  exjiensive  mining  operations  are  be- 
gun. With  these  precautions,  it  is  probable  tliat 
portions  of  the  Deep  liiver  coal-field  can  lie  devel- 
oped with  profit,  but  it  is  safe  to  predict  financial 
failure  for  those  who  liegin  mining  with  tlie  ex- 
IKH-tation  of  working  continuous  coal-seams  in  the 
manner  followed  in  West  Virginia  and  Pennsyl- 
vania. 

Tlie  coal-deiK>sit«  on  Deep  River  were  also  exam- 
ined by  Dr.  Chance,  who  pronounces  them  to  be 
valueless  for  commercial  fiurpoees. 

This  report  will  be  of  value  to  tho8<_«  int^-rested 
in  the  coal-deposits  of  North  Carolina,  but  it  con- 
Uiins  little  that  can  be  considered  as  a  contribution 
t^i  geolog}-.  I.  C.  RussiOXu 


THE  AMERICAN  FERRET. 

AI.THOU0H  the  philos«i|)hical  biologist  measures 
the  importance  of  a  8i«?cies  by  the  light  it  tlirows 
ujwu  the  problem  of  the  science  which  he  culti- 
vates, there  are  certain  animals  and  plants  which, 
while  not  intrinsically  of  nntisual  imjiortance, 
enjo^  a  special  prominence  on  account  of  their 
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brilliant  coloring,  the  g^'otesqucness  of  their  form, 
or  their  rarity.  A  rare  species  has  the  same 
interest  for  a  collector  of  natural  objects  as  a  rare 
book  for  a  bibliomaniac.  Be  its  importance  real 
or  nominal,  its  rarity  recommends  it,  because  men 
tire  of  that  with  which  they  are  familiar. 

The  American  ferret  (Putorius  nigripes,  Au- 
dubon and  Bachman).  of  which  we  offer  a  repre- 
sentation, is  one  of  the  least  known  of  North 
American  mammals,  and  is  but  rarely  met  with 
in  collections.  It  was  described  by  Audubon  and 
Bachman  in  1851  from  a  single  specimen,  and  a 
quarter  of  a  century  passed  before  our  knowledge 
of  the  species  was  in  any  wise  augmented.  In 
1874,  Dr.  Coues  advertised  his  desire  for  specimens 
in  certain  sporting  papers,  and  was  gratified  to 
receive  for  the  Smithsonian  institution  several 
examples  from  different  localities. 

Since  that  time  quite  a  number  of  specimens 


manni  of  Siberia.     It  seemB  vecy  improbaUe, 
however,  that  Hensel's  view  is  ooerect. 

The  specimen  flg^ured  was  obtained  for  the 
Smithsonian  institution  by  Capt.  James  Gillis,  at 
Cheyenne,  Wyoming.  The  head  and  body  measure 
19  inches  (following  the  curves) ;  the  tail,  including 
the  terminal  pencil,  5i  inches.         F.  W.  Tbck. 


A  CLEBOYiCAN  hss  just  been  ccoiunitted  to 
prison  in  England  for  seven  days  as  a  penalty  fcr 
striking  a  constable.  The  assailant  was  coming 
out  of  his  house,  when  the  policeman,  who  hap- 
pened to  be  waiting  to  serve  a  summons,  laid  the 
document  on  his  arm.  His  reverence  exclaimed. 
"You  brute,  how  you  did  fri^ten  mel""  and 
struck  the  constable  a  violent  blow  in  the  iaoe 
with  a  candlestick.  In  commenting  on  this  case, 
the  Lancet  says  that  it  should  not  be   foi:gotten 
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have  accumulated  in  the  national  museum  and 
some  other  establishments. 

Of  the  habits  and  distribution  of  the  black- 
footed  ferret,  we  still  know  very  little.  The  speci- 
mens thus  far  recorded  are  from  Texas,  Kansas, 
Nebraska,  Colorado,  Montana,  and  Wyoming.  The 
species  probably  ranges  over  the  greater  part  of 
that  section  of  the  United  States  lying  between 
the  Mississippi  River  and  the  Rocky  Mountains. 

The  specimens  of  wliich  the  history  is  known 
were  taken  from  prairie-dog  holes  ;  and  Dr.  Coues 
states  that  about  Fort  Wallace,  Kansas,  the  species 
is  said  to  be  known  as  the  '  prairie-dog  hunter.' 
Dr.  Hayden  foimd  the  remains  of  a  prairie-dog  in 
the  stomach  of  a  ferret  which  he  sent  to  the 
Smithsonian  institution. 

In  his  work  upon  the  weasels.  Dr.  Coues  estab- 
lished a  special  sub-genus,  Cynomyonax,  for  the 
black-footed  ferret,  and  in  1881  Hensel  made  the 
species  synonymous    with    the    Putorius   Evers- 


that  in  many  instances  the  immediate  effect  of  a 
'  fright'  is  to  make  the  person  startled  strike  out 
with  any  thing  at  hand.  Some  persons  are  para- 
lyzed by  panic :  others  are  instantly  rouseid  to 
action  in  a  way  that  does  not  involve  volition. 
The  blow  is  as  much  the  result  of  the  excitation 
as  the  knee-jerk  produced  by  striking  the  patellar 
tendon,  albeit  the  train  of  actions  is  more  complex, 
and  involves  the  exercise  of  tliat  co-ordinative 
faculty  which  has  been  called  the  sub-conscions- 
ness.  In  stumbling  we  make  certain  movements 
with  the  feet,  and  clutch  at  any  thing  that  may 
be  witliin  reach  in  a  manner  designed  to  prevent 
or  minimize  the  effect  of  a  fall.  A  good  hoiseman 
will,  '  instinctively,'  as  we  say,  take  such  precau- 
tions as  will  prevent  his  being  hurt  by  a  fall.  The 
will  is  not  intentionally  active  in  these  proceeseai 
The  recognition  of  the  danger,  and  the  adoption  q( 
sviitable  measures,  seem  to  occupy  too  ahmt  i 
time  for  thought. 
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COMMEST  AND  CRITICISM. 

All  Amkricans   have  been   amused  with   the 

torics  which  have  recently  ap|)earetl  in  the  news- 

ipeni,  of  the  intense  state  of  excitement  to  which 

lie  English  iieof)le  have  nllowed  themselves  to  be 

nused  by  the  elections  just  closed.     There  is,  of 

course.  Kood  reason  for  the  difference  in  American 

tnd  English  election  manners  in  the  prolongation 

■  tlie  aRony  which  the  protraction  of  the  English 

flections  entails.     In  the  Lancet  for  Dec.  12  ap- 

eared  an  article  on  •  Deaths  from  election  fever.' 

lie  writer  takes  the  ground  that  the  feebler  minds 

of  a  community  are  those  which  take  the  most 

iterest  in  politics.    "  This  being  so,  it  ought   to 

rprise   no  one    that  a  large  sprinkling  of   the 

'  minds '  subjected  to  the  strain  and  excitement 

Ittendnnt  on  a  general  election  should  give  way, 

>r  tliat.in  a  certain  profMjrtion  of  instances  brains 

bhould  lx>  so  affecttMl  as  to  suffer  those  coarser  in- 

|uries  which  end  in  s})eedy  death  rather  than  pro- 

ncted  mental  disease."     Is  this  to  be  accepted  as 

I  fair  statement  of  the  facts  in  England,  and  do 

ve  experience  in  the  United  States  an  infTease  in 

be  number  of  deaths  from  brain-diseases  at  times 

if  great  {xilitical  excitement '/ 


While  there  is    much  to  rejoice  at   in   the 

ent  circular  issued  by  A.  C.  Armstrong  &  com- 

ny,  concerning  tlie  A'cir  Princeton  review,  yet 

ere  is  one   jiaragmph   that  cannot  but  have  a 

isnppointing   effect   when   read   by  those  whose 

nterest  in  pliilosophy  is  purely  scientiHc,  and  not 

Bogmatic  or  polemical.     It  is  clearly  implied  that 

BO  philosophical  articles,  however  meritorious,  will 

ndinitfiMl    into   the  Review  unless  they  are  in 

iccord  with  the  system  of  realistic  phili^sophy.  on 

rhi(!h    the  venerable  president  of  the  college  of 

!tew  Jersey  lays  so  much  stress.     From  the  point 

view  of  science,  this  is  an  luifortunat*'  determi- 

JoD.     We  have  in  the  Englbh  language  only 

Be    really   s<.-ientilic   lOiiloeophical   journal,    and 

\t  is   publi»hed   in   London.      Tlie  Journal  of 

jtecitltitiir  philonophy  is  excellent  in  its  way,  but 

,  is  not  in  the  accei)teil  sense  of  the  worrl  ■  scien- 

•■.'    Many  of  our  other  periodicals  admit  philo 
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sophical  articles,  but  they  are  lost  sight  of  amid  the 
surrounding  mass  of  theology,  literature,  and  art. 
The  A>ir  Prin<vton  review  liad  been  eagerly  lixiked 
forward  to  as  supplying  a  want,  as  far  as  its 
philiisophical  iJeiiartment  was  conceme*].  Now 
its  preliminarj'  announcement  disappoints  this  ex- 
pectation. We  repeat,  tliat,  from  a  scientific 
8tand-|X>int,  it  is  unfortunate  that  this  new  maga- 
zine is  to  be  a  dogmatic  philosopher  and  un  organ, 
rather  than  scientific  and  critical. 

Most  of  the  interior  of  New  South  Wales, 
which  is  occupied  by  the  watershed  of  the  Dar- 
ling River,  the  main  line  of  drainage  of  the  Aus- 
tralian continent,  is  a  great  alJu\-ial  plain,  with 
little  slope  in  any  direction,  and  no  well-defined 
water-courses  in  a  considerable  portion.  Tlie  fall 
of  the  Darling  through  much  of  its  length  is  but 
a  few  inches  to  the  mile.  Tlie  soil  is  of  salt  or 
bitter  lake  formation.  Tlie  industry  to  which  a 
large  portion  of  tliis  territory  is  likely  to  l>e  de- 
voted is  sheep-raising,  proWdetl  a  sufficient  siii>- 
ply  of  water  can  be  obtained  without  re<juiring  the 
aheiep  to  travel  too  long  a  distanire.  As  draughts 
occur  extending  over  periods  of  from  one  to  three 
years,  the  solution  of  the  problem  of  water-sujijily 
is  vital  to  the  settlement  of  the  country.  Since 
the  soil  is  light  and  unstjible,  [lermimeut  dams 
cannot  be  t^nstnicted  in  the  rivers  without  great 
«>st,  and  the  declivity  is  too  slight  to  permit  of 
water  being  cnnveye<I  by  artilicial  channels  or 
canals  to  any  distance  from  the  streams.  It  has 
been  found  by  artesiiin  iKirings  tliut  some  nf  the 
beds  of  loose  sand  intentratifled  with  the  clays 
yield  a  large  supply  of  fresh  water ;  but  the  limited 
amount  of  research  that  has  yet  been  made  is  not 
sufficient  to  aasure  the  squatters  that  water  can 
thus  surely  be  found,  and  the  search  for  water  by 
that  means  is  t<x>  costly  and  uncertain  a  process 
for  the  settlers.  Tlie  txmstmction  of  storage- 
tanks,  to  be  supplied  by  surface  drainage,  has 
therefore  lieen  suggested.  Under  the  arduous 
conditions  imiKised  by  tlie  probubilily  of  long 
droughts,  these  earthen  tanks  should  be  mmle 
much  liirgcr  than  1ms  been  the  practice  hereto- 
fore. The  smallest  reservoir,  to  supply  sijme 
eleven  thousand  sheep,  jiastureti  on  an  area  of  six 
miles   square,   would   require  the  excavation  of 
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10,000  cubic  jrardB,  at  a  cost  of  |4,000,  and  would 
hold  6,Tt50,000  gallons  of  water.  An  evaporation 
of  five  feet  in  depth  per  annum,  removing  2,800,000 
gallons,  would  leave  3,930,000  gallons  for  the  use 
of  the  sheep,  —  enough  for  one  year,  and  perhaps 
eighteen  montlis.  To  carry  the  sheep  through  a 
I)oesible  drought  of  three  years,  a  tank  of  twice  the 
capacity  would  be  required. 

In  a  recent  numbeb  of  the  London  Times  ap- 
pears more  evidence  of  the  interest  of  England  in 
the  conquest  of  Bumiah,  that  a  good  trade-route 
with  western  China  may  be  opened.  After  referring 
to  the  misguided  ways  of  King  Tbebaw,  who  is 
held  up  as  a  weak  individual,  guided  by  a  few  ill- 
advised  ministers  of  state,  the  Times  refers  to  the 
futm-e  of  the  country  in  these  words  :  "  Whatever 
may  have  been  the  influences  round  King  Thebaw, 
they  cannot  much  aSect  the  future  of  his  king- 
dom. Mr.  Bernard,  the  chief  commissioner,  will, 
it  is  stated,  proceed  at  once  to  Mandalay,  with  a 
party  of  officials  acquainted  with  the  Burmese 
language.  For  the  present.  General  I^ndergast 
will  administer  the  country.  But  when  Mr.  Ber- 
nard arrives,  civil  authorities  wiU  take  charge  of  it, 
and  rule  it  in  the  name  of  the  empress  of  India. 
The  question  seems  to  have  been  carefully  studied, 
and  there  seems  to  be  no  difficulty  in  framing  a 
temporary  organization  for  governing  Upper  Bur- 
mah.  Our  efficient  Indian  civil  service  is  not  to 
be  embarrassed  by  the  acquisition  of  a  new  prov- 
ince." 

RAILWAYS  IN  BURMAH. 

Mr.  Holt  S.  Hat.i.ktt  recently  addressed  the 
members  of  the  Scottish  geographical  society,  his 
subject  being  '  A  survey  for  railway  connections 
between  India,  Siam,  and  China.'  The  conquest 
by  England  of  Upper  Burmah  places  the  Burmese 
Shan  states  under  her  protection,  and  thus  allows 
their  peaceful  and  trade-loving  inhabitants  to  ex- 
pect a  better  commercial  connection  with  that 
country.  England  is  now  placed  in  such  a  position 
that  no  political  hindrance  remains  to  prevent  her 
driving  the  iron  horse  up  to  the  gates  of  China,  and 
opening  up  to  trade  the  western  provinces  of  that 
rich  and  prosperous  empire.  For  the  past  four 
years  Mr.  Colquhoun  and  Mr.  Hallett  have  deeply 
interested  themselves  in  the  subject  of  the  expan- 
sion of  trade  by  linking  China  and  the  inter- 
vening countries  to  India  by  means  of  railways. 
The  valley  of  the  Irrawaddy  is  bounded  on  the 
west  by  a  range  of  hills  which,  as  it  proceeds 
southwards,  spreads  out  into  an  entangled  mass, 


touching  the  sea  along  the  Bay  of  Bengal  with 
many  of  its  spurs.  No  railway  can  therefore  be 
constructed,  except  at  a  prohibitive  c««t,  from 
Calcutta  along  the  seaboard  towards  Rangoon. 
Through  the  pass  used  by  the  Burmese  in  their 
invasion  of  Assam,  there  is  a  route  which  would 
suit  admirably  for  carrying  a  raOway  from  the 
Brahmapootra  valley  into  the  valley  of  the  Irra- 
waddy, and  then  the  railway  could  be  joined,  with- 
out meeting  any  great  difficulties,  to  the  Kangoon 
and  Tonghoo  line,  having  its  present  terminos  at 
Rangoon.  The  height  of  the  pass  is  not  more 
than  2,500  feet  above  the  sea-level,  or  2,000  feet 
above  the  level  of  the  Brahmapootra  valley. 

Owing  to  the  many  ranges  that  would  have  to 
be  crossed,  a  railway  constructed  to  connect  any 
part  of  the  Irrawaddy  valley  in  Upper  Burmah, 
or  Lower  Burmah  to  the  north  of  Beeling,  with 
western  China,  would  be  of  greater  length  and 
considerably  more  costly  than  a  line  (proposed  by 
Mr.  Hallett)  which  has  its  terminus  at  Maulmain. 

In  considering  the  traffic  which  would  be 
likely  to  arise  from  the  construction  of  railways 
through  the  centre  of  Indo-China,  Mr.  Hallett 
said  :  "  It  will  be  well  to  remember,  1°,  that  al- 
though the  population  of  our  possessions  in  British 
Burmah  is  only  l-40th  of  that  of  our  Indian  do- 
minions, yet  British  Burmah  has  1-lOth  of  the 
whole  trade  of  India ;  2°,  that  Upper  Burmah, 
which  since  the  rebellion  of  the  Burmese  Shan  states 
has  scarcely  a  million  of  inhabitants,  still  carries 
on  a  trade  with  us  of  about  £3,000,000  sterling ; 
d',  that  a  million  sterling  of  treasure  is  imported 
into  Burmah  each  year  more  than  is  exported  ;  4°, 
that  Chinese  emigration  has  been  shut  out  Utely 
from  America,  Australia,  and  other  places,  and 
would  certainly  set  into  the  fertile  plains  of  Indo- 
Cbina  if  it  were  encouraged  and  facilitated  Jby 
the  construction  of  railways  ;  5°,  that  already  half 
the  population  in  the  delta  of  the  Meh  Nam  is 
composed  of  Chinese  and  their  descendants;  6°, 
that  the  great  want  of  British  Burmah  is  popula- 
tion." 

The  paying  prospects  of  the  proposed  railways 
can  be  compared  with  those  of  the  railway  be- 
tween Rangoon  and  Prome,  which  was  opened  in 
1878.  This  railway,  which  is  162  miles  in  length, 
was  made  to  connect  the  town  of  Prome  with  the 
seaport  of  Rangoon.  It  passes  for  fully  two-thirds 
of  its  length  through  an  unfertile  country  covered 
with  scrub  jungle.  On  the  whole  length  of  the 
railway  there  are  not  more  (ban  six^i^IIages,  and 
the  line  is  in  competition  with  the  ad  allele  flo- 
tilla of  steamers  plying  on  the  Irrawadd^Ucr. 
Yet  this  Une  paid  to  the  English  governru^ 
net  profit  of  6  per  cent  last  year  upon  the 
penses  of  its  construction. 
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BAD  TIHES. 
Ix  these  (Inys  of  many  books,  om-  Ki^'«»  a  wel- 
i-oiui'  to  th«'  mail  who  can  write  a  sniaU  book  ;  but 
in  tliis  case  the  niiin  is  he  whose  work  makes  him 
the  rival  of  two  not  often  found  together  in  the 
some  comjmrison.  —  Charles  Darwin  and  Henry 
OeoTRe.  Mr.  Wallace,  as  n  naturalist,  disputes 
with  Darwin  the  claim  of  having  oripinated  the 
theory  of  n.stund  selection  :  while,  as  the  defender 
of  the  nationalization  of  litnd,  he  also  apjH-arB  in 
the  field  where  Henry  George  had  been  the  most 
prominent  fiRure.  Like  Simon  Newcomb.  who 
has  lent  the  liours  not  occupied  by  severe  mathe- 
matical studies  to  the  service  of  pohtical  economy, 
90  Sir.  Wallace  has  tiuTie<l  from  natural  history  to 
explain  to  us  the  causes  of  the  depression  in  busi- 
ness which  has  in  the  years  since  1873  become  so 
unfortunately  familiar  io  us  all. 

His  definition  of  'liad  times'  consista  in  "the 
low  pric«»s  of  g-oods,  the  number  of  men  out  of 
employment,   and    the   numerous   lmtikru])tcies" 
I  (p.   14),  thus  showing  the  influence  of  that  com- 
mon failing  in  business  circles  wherein  men  think 
that  high  prices  are  in  themselves  good,  and  low 
prices  bad.     It  is  owing  to  this  pivvnlent  opinion 
i  that  men  are  apt,  even  when  they  know  better, 
to  wink  at  any  measure  which  promises  higher 
prices,  even  though  it  be  through  increased  quan- 
tities of  money.     Indeed,  our  silver  dukes  hold 
their  vassals  in  olxxlience,  to  no  small  extent,  by 
1  making  them  believe  that  liemonetization  of  silver 
Ijeads  to  a  conlTaction  of  the  world's  money,  and 
I  to  to  a  fall  of  prict«.     When  a  man  has  a  stock  of 
[{i^HxIs  on   hand,   he   wants  prices  to  go   up,  no 
pr  how.     This  overUxiks  the  fact  that  money 
in  mciliiuu  of  exchange  is  only  a  means  to  an 
Fnail,  or  a  njad  from  one  to  anttther  place.     An 
I  increase  of  money  may  raise  prices,  but  not  the 
I  quantity  of  goods   in   the   world.     Doubling  the 
1  trucks  in  a  store  doi>s  not  double  the  goods  which 
I' they  are  nuide  to  carry. 

But  the  real  distress  from  low  prices  arises  from 
I  tlie  fact  that  they  once  were  high  :  iml  tb.-it  obli- 
iKittiaas  to  a  tixed  amount,  entered  into  when 
hiricni  were  high,  must  now  be  jsud  off  when 
|pric««  are  lower.  Tliis  is  the  {oinful  process  ;  and 
|y*t  it  is  painful  only  because  jieople.  led  away  in 
flhe  (n'ri<xl  of  (<i)ecuIation  by  sanguine  exjtectations, 
|pntere<l  into  obligations  which  they  did  not  have  the 
rtiinl  wealth  to  satisfy.  They  bought  witJi  an  en- 
|lnrge<l  I'uith.tlmt  is,  witli  an  exjiandwl  credit ;  and 
rhen  the  panic  c.-mie,  they  found  out  that  they  had 

Bad  time:  an  cfiiyon  thr  prrstitl  drprruiou  of  trudf, 

'  rini/   it  If}  it»  Kiurcr*  in  rnrirmouit  furrif/n  loant>  exofj- 

■wr  rxpfntUtuTv,  the    tricrettim  u/  Kjieirulation  and  o/ 

'IriKipulalKiii  rif  the  rural  dUtrictt ; 

>■■■:    By  ALrRiu  Rvwel  Wallace. 
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only  expectations,  instead  of  real  wealth,  with 
which  to  meet  their  engagements.  Into  this  truth 
our  luithor  takes  us.  with  some  natural  traces  of 
English  insularity,  by  explaining  the  elTect  of 
foreign  loims  in  producing  the  ilepression.  In 
187(^7.5  he  claims  that  England  furnished  one 
thousand  three  hundred  million  dollars  as  foreign 
loans  to  Egypt,  Turkey,  Russia.  Austria,  Itjdy, 
and  8|iain  ;  to  Brazil.  Peru.  Chile,  and  Paraguay; 
and  to  Costa  Rica.  Mexico,  Guatemala,  Honduras. 
Japan,  and  the  United  States :  and  to  English 
colonies.  Tliese  loans  left  England  in  the  form 
of  ex]Kirt8  ;  so  that  English  exports  apjiear  to  have 
been  s<i  unusually  increased  during  these  years, 
that  they  have  never  since  been  e<iualle<l.  The 
cffi-ct  on  England  was  to  uniuiturally  stimulate 
many  manufacture.s.  "But  sotm  came  the  inevi- 
table n.'action.  Tlie  vast  amounts  of  txirrowed 
capital  were  ejchausted,  and,  instead  of  having  a 
pletiiora  of  money  to  spend,  all  these  coimtries 
had  interest  to  pay  ;  and  the  j;>eo[ile  Ijeing  heavily 
taxed  to  pay  tliis  interest,  their  purcha8ing-ix)wer 
was  diminished,  and  the  demand  for  our  g(K>d8 
suildcnly  fell  olT."  These  foreign  loans  being  ex- 
pended so  largely  unproductively  in  wars  and 
extravagant  uses,  nothing  remaine<i  as  a  perma- 
nent source  of  demand  for  England's  gowls,  and 
so  English  exjK>rta  decUned,  business  became  de- 
pressetl.  and  men  were  left  unemployed.  In  this 
chapter  our  author  gets  nearer  the  essential  truth 
tlijui  in  scime  other  of  his  explanations  of  the  •  bad 
timet! ; '  for  the  above  conditions  were  not  solely 
English,  or  true  only  of  nations.  Individuals  and 
corporations  were  everywhere  lending  and  con- 
suming lieyond  all  wisdom,  out  of  all  projKirtion 
to  their  real  means  of  payment.  After  our  civil 
war.  that  was  what  we  were  doing. 

Tlie  other  causes  seem  to  be  of  value  only  so 
far  as  they  lead  up  to  the  one  already  explained. 
Fn>ui  1870  to  1884  "  the  exjiendilure  of  the  six 
great  powers  of  Euroix-  has  increase*!  from  134.5,- 
000.000  to  £612.00(>,tHX).  -  an  additional  bur- 
then of  £260..'>()0,000  a  year.  The  |t<>i>ulation  of 
these  six  states  is  now  a  little  over  2(iy.(KK),(KK) ; 
so  that  tliey  have  to  bear,  on  the  average. an  aildi- 
tion  of  taxation  amounting  to  nearly  a  fKiimd  a 
head,  or  about  five  poimds  for  each  family."  An 
this  has  come  nlxmt  owing  to  ware,  or  prepara- 
tions f(.ir  wai',  it  explains  how  the  wealth  has  l)een 
consumed  uniiroductively.  The  authiir  also  esti- 
mates that  (tctvri  millioun  of  men  an'  involvwl  in 
producing  for  this  wasteful  expenditure,  and  re- 
minds us  of  'John  Bull  and  his  ixLand,'  when  he 
says  that  "the  moral  arguments  against  war 
woidd  doubtlesB  be  more  generally  effe<!tive  if 
it  were  clearly  seen  that  always  and  evrxywhrre 
its  direct  and  necessary  effect  is  to  pTx>ducc  more 
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or  less  depression  of  trade.*'  Seize  an  Englishman 
by  his  pocket,  and  you  can  convince  his  mind. 

The  flow  of  tlie  rural  population  to  the  cities 
is  pointed  out  as  one  of  the  causes  of  the  great 
distress  in  the  centres  of  population,  because  of 
the  vastly  greater  competition  for  employment. 
Together  with  this  movement  he  instances  the 
fact  that  "from  1873  to  1884  the  quantity  of 
arable  land  in  the  country  lias  decreased  by  con- 
siderably more  than  a  million  acres."  These  seem 
to  be  local  causes,  and  have  little  effect  on  other 
nations  ;  for  they  are  probably  the  evidences  of  a 
re-adjustment  of  industries  to  new  conditions, 
such,  for  example,  as  the  great  produce  of 
American  wheat  districts.  Tlie  ownership  of 
land  by  great  millionnaires,  he  argues,  also  works 
injury.  In  1863-72  the  fortunes  above  a  quarter 
of  a  million  were  162,  but  in  1873-83  they  had 
increased  to  208,  —  an  increase  of  more  than  30 
per  cent.  But  we  do  not  regard  these  causes  of 
general  importance. 

The  book,  in  fact,  only  in  its  description  of  the 
evil  effects  consequent  on  speculation,  and  the 
mania  for  foreign  loans,  gets  close  at  the  real 
cause.  But  when  he  gets  to  his  remedies,  he 
does  not  hit  very  near  the  mark.  As  foreign 
loans,  he  thinks,  are  made  chiefly  for  the  glory 
of  raonarchs,  and  to  aid  in  wars  for  the  personal 
aggrandizement  of  ruling  faiiiilies,  he  would  have 
England  stand  ready  to  aid  the  tax-payers  in  these 
borrowing  countries  whenever  they  revolt  against 
the  heavy  taxation  caused  by  the  loans  which 
they  have  had  no  share  in  spending.  Speculative 
transactions  he  would  discoumge  by  high  stamp- 
duties  ;  and  large  fortunes  should  be  prevented 
by  a  graduated  income-tax.  If  our  author  were 
to  extract  the  ever-springing  sanguinenees  of 
human  nature  from  the  business-man,  he  would 
best  prevent  over-trading  and  the  recurrence  of 
I)eriodic  panics,  but  in  scarcely  any  other  way. 

NIMROD  IN  THE  NORTH. 

In  this  book  Lieutenant  Schwatka  has  given  a 
most  entertaining  story  of  hunting  and  fishing  in 
the  north  polar  regions.  Seven  chapters  of  the 
book  have  been  devoted  to  stories  of  adventure 
with  animals  whose  homes  are  within  the  arctic 
circle.  Many  of  the  stories  told  in  the  volume  are 
similar  to  some  found  in  the  writings  of  Gerard 
de  Veer,  of  the  Barentz  expedition  ;  in  the  writ- 
ings of  Parry,  Beechey,  Hearne,  Rink,  Richardson, 
Rae,  Kane,  McClintock,  and  Hall ;  so  that  they  are 
not  entirely  new ;  but  Lieutenant  Schwatka  has 
added  to  them  many  interesting  observations  of 

Nimrod  in  the  north.  By  Lieut.  Frsdibick  Scbwatka. 
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his  own,  upon  the  haunts  and  habits  of  the  land 
and  water  game  of  the  regions  he  explored,  which 
modify  ideas  derived  from  other  writetB. 

The  volume  is  illustrated  with  numerous  faith- 
ful and  lifelike  pictures  of  the  animals,  birds,  and 
scenery  of  the  regions  beyond  the  parallel  of  66' 
30'  north.  This  feature  of  the  book  will  make  it 
moe>t  attractive  to  the  reader,  but  more  especially 
to  the  younger  generation,  who  will  find  much 
pleasure  in  having  before  them  such  excellent  rep- 
resentations of  the  bear,  reindeer,  musk  ox,  wal- 
rus, etc.,  with  which  Lieutenant  Schwatka's  party 
had  so  many  exciting  and  perilous  adventures 
during  their  stay  in  the  country  between  Depot 
Island  and  King  William's  Land. 

The  story  of  the  sledge- journey  to  King  Wil- 
liam's Land,  as  told  in  this  book  by  Lieutenant 
Schwatka,  is  unparalleled  in  arctic  exploration. 
The  vicissitudes  of  storm  and  intense  cold  encoun- 
tered and  overcome  are  most  interesting  and  in- 
structive. To  one  of  less  determination  or  of 
less  hardihood,  the  journey  must  have  failed  ;  but 
the  indomitable  will  and  inexhaustible  self-reli- 
ance set  forth  in  the  story  made  success  certain 
where  failure  would  have  likely  occurred  to  any 
one  less  gifted. 

It  is  almost  inconceivable  that  travel  could  have 
been  practicable  in  a  temperature  of  33°  below  the 
freezing-point,  or  that  no  discomfort  was  felt  at 
such  times.  But  the  credence  of  arctic  explorers 
will  be  tested  almost  to  its  elastic  limit,  to  believe 
that  Lieutenant  Schwatka's  party,  when  in  chase 
of  musk  ox,  travelled  at  '  a  good  round  dog-trot 
from  nine  in  the  morning  until  four  in  the  after- 
noon,' making  about  forty  miles  in  a  temperature 
of  97°  below  the  freezing-point,  without  suffering 
from  the  cold,  but,  on  the  contrary,  that  he  felt  at 
times  uncomfortably  warm  I 

The  last  two  chapters  describe  the  beginning 
and  ending  of  a  rather  remarkable  raft- journey  of 
thirteen  hundred  miles  down  the  Yukon  River,  in 
Alaska.  This  trip  led  to  the  discovery  of  several 
rapids,  the  passage  of  which  was  full  of  innocent 
adventure ;  otherwise  there  is  but  little  in  it  to 
excite  interest. 


OEOGRAPHICAL  NOTES. 

Explorations  in  central  Asia.  —  A  letter  has 
been  received  from  Prjevalski,  from  which  it  ap- 
pears that  the  Altine  chain  extends  about  360 
kUometres  westward  from  Lobnor,  then  gradually 
declines,  and  terminates  at  the  Cherchdn  River. 
Westward  from  this  point  the  principal  range  of 
the  Kuenlun  looms  over  the  plains  of  eastern 
Turkestan.  Tliis  intrepid  explorer,  after  haTing 
explored  all  of  tlie  Kuenlun  between  the  Yellor 
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Rivw  and  the  town  of  Khotno,  was  expected,  and 
lias  pr<)l>nl)Iy  arrived  befort-  this,  ?>»«  Aksu  and 
Kitrakol.  at  Semirechinsk,  the  .luthcirities  of  wjiich 
district  had  received  a  call  for  forty  camels  to 
curry  the  collectmns  made  by  the  party. 

Return  of  Lieutenant  Allen — Lieutenant  Allen, 
of  the  L'<i[i|ier  River  expedition  to  Alaflka,  has 
arrived  in  WaBhington,  where  he  will  prejiare  his 
report. 

Cameroons  district, West  Africa.  —  Ropozinski 
^vrite«  of  the  Cauieroons  iliBtrict,  West  Africa, 
and  especially  of  the  elevateil  refoon  or  hill  dis- 
trict, which  has  a  rehitively  ^oof\  cliiunte  when 
compared  with  that  of  the  lowlands  adjacent. 
The  diui-nal  variation  of  temperature  is  rather 
large.  At  Liktimbe,  2,500  feet  alxive  the  sea.  the 
momiug  temperature  was  65°  F.;  at  noon,  ^".h  : 
and  at  evening,  about  73  .0.  At  the  coast,  for  the 
same  hours,  it  was  70  .0,  84''.0,  and  W.f\,  respec- 
tively. Often  on  the  mountains  during  the  night 
the  cold  was  ipiite  sensible,  the  thennoineter  fall- 
ing t^i  no",  anil  rising  at  mid-day  to  87  or  (<S  . 
The  prini'iiud  languages  of  the  hill  country  are 
the  Bukwiri  or  Bakwille,  Bamboko,  Iswlm,  and  a 
jargijn  H|>okcn  at  the  coast.  This  is  the  most 
northern  outpost  of  (he  Bantu  family  on  the  west. 
Tlie  dialects  are  all  nearly  related  to  the  Dwalbi, 
sjHiken  on  the  Cameroons  River.  The  villages  are 
not  comjKised  of  ass<K-iate<l  huts,  as  might  be  snp- 
potfed.  Generally  the  cabins  are  scarterwl  through 
the  chaparral,  not  more  than  two  together.  A 
certain  nimilwr  form  a  clan  or  group,  with  a  chief 
and  several  elilei-s  as  the  government.  The  men 
i\ve  luinters,  and  gather  palm-oil  and  rubber:  all 
else  is  left  to  the  women  and  children.  They  do 
not  give  their  confidence  easily,  but  when  once 
given  it  is  easy  to  guide  them.  Tlicir  game  does 
not  include  the  elephant,  common  in  that  vicinity, 
and  rarely  the  leo]iard.  Tlie  women  gather  plan- 
tnins,  ignamas,  nuts,  iiulm-oil,  etc..  which  con- 
«tittlt«  their  chief  sources  of  subsistence.  The 
little  plantations  are  managed  by  the  women  and 
children.  The  soil  is  extremely  fertile  and  pro- 
ductive. The  real  richness  of  this  land  is  for  agri- 
culttire.  The  houses  are  built  "f  i  aiies.  anil  covered 
with  mats.  Tlie  domestic  animals,  including  pigs. 
B>»et'p,  goats,  and  fowls,  have  free  aci'css.  so  that 
tliey  are  far  from  clefln.  Snakes,  iguanas,  and  the 
small  nieiijrre  dog  of  the  it)unfry,  are  eaten, 
.'^lo'iery  does  not  exist,  but  fMilygnmy  is  alloweii. 
Tlie  j)eopli'  are  quiet,  except  for  vrntiettas,  which 
are  the  source  of  many  small  conflicts  and  meet  of 
their  ills. 

Trade-routes  between  Bolivia  and  the  Argen- 
tine Republic.  —  The  observations  of  Tbmiar  in 
the  region  of  Ln  Gnm  Chnco  have  been  renewed. 
The  traveller  has  espei'iaUy  in  view  the  establisli- 


ments  of  trade-routes  lietween  Bolivia  and  the 
Argentine  Confederatii.>n. —  an  object  of  much  im- 
j>ortance  to  Imth  countries,  and  to  commerce  in 
general.  The  emperor  of  Brazil  is  also  very  much 
interested  in  any  thing  tending  to  improve  com- 
munication between  the  interior  countries.  Thouar 
accepte<l  an  escort  of  twenty-live  men  with  equip- 
ment, and  left  Buenos  Ay  re*.  July  31,  acconipu- 
nied  by  Lieut.  Felix  Guerl*r  and  Pilot  Wilfrid 
GiJiiliert.  Tliey  were  about  to  enter  the  north 
Chaco.  to  trace  its  unknown  portion  ;uid  complete 
the  charts,  when  last  hearil  from.  .lust  a.t  they 
slarti'ii.  Tliounr  was  informed  that  a  party,  under 
Ernest  Haugge,  engineer,  of  German  birth,  and 
a  Bolivian  escort,  engaged  in  studying  the  route 
between  the  Sucre  and  the  ujiper  Paraguay  rivers, 
had  disajipeared  in  the  Chaco,  ha^'ing  been  carried 
off  by  the  indomitable  Tobas. 

Colonization  in  the  Argentine  Republic.  — 
Colonization  in  the  Argentine  Republic  seems  more 
flouri.shing  than  in  otlier  |iarts  of  Scmtli  America. 
Some  five  to  twenty  colonies  have  been  estabiislieil 
in  the  Santa  Fe  district,  wctipj-ing  alwut  1)5  scjuare 
leag\ies.  which  a  few  years  ago  were  given  over  to 
the  Indians.  To-day  they  are  cultivated  by  1,3.59 
families.  A  railway  leaves  Santa  Fe,  and  traverses 
this  region ;  another  is  projected  from  Rosario. 
The  sod  is  of  great  fertility,  and  but  little  more 
than  energy  and  good  will  are  needed  to  acquire 
here,  if  not  a  fortune,  at  least  ease  and  c<imfort. 
The  district  of  Sfmta  Fe  has  received  88  colonies 
during  the  last  30  years,  and  now  has  over  I  111, 000 
inhaliitjint.i. 

An  island  lost,  and  another  found.  —  The  rock 
kno^^^l  as  the  Jlonk  (.Munken.  Monaco,  etc.),  si.x 
kilometres  southward  from  Sudero,  Faixie  islands, 
has  suix'umbed  tii  the  elements.  Tliis  rock,  some 
seventy  feet  high,  and  from  certain  points  of  view 
sulHcicntly  resembling  a  cowUil  figure,  was  de- 
scribed by  the  earliest  writers  on  the  Faroes,  and 
has  served  as  an  imjK)rtant  landmark  for  naviga- 
tors for  hundreds  of  years.  A  dangeriTUs  reef, 
nearlj'  covered  at  high  water,  alone  remains  to 
mark  its  former  iwsition.  In  contrast  to  above  is 
the  important  comnmnication  recently  received 
by  the  Men'hants'  exchange  of  Han  Franci.sco 
from  our  consul  at  Ajnu,  Samoa,  anmnmcing  the 
upheaval  of  a  new  island  in  the  track  of  vessels 
from  California.  This  island  was  t-stimaled  by 
the  oflicers  of  the  steamer  Janet  Nicol  ns  two 
hundred  and  fifty  feet  high,  and  two  miles  long 
north  by  west  and  si^iuth  by  east.  Tlie  steamer 
approache<l  to  nliout  a  mile  and  a  half  frx>m  the 
crater,  bearing  west  by  compass.  No  bottom  was 
ffiund  here  at  one  hundred  fathoms,  but  reefs  ex- 
lend  from  the  extremities  of  the  island,  alxint  a 
mile  and  n  half  in  either  direction.    The  locality 
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in  a  general  way  is  off  the  Celebraae  shoal,  about 
forty  miles  from  the  Tonga  Islands,  toward  the 
Fiji  Islands.  Its  position  is  approximately  in 
latitude  20^  28'  south,  and  longitude  173"  21'  west 
from  Greenwich.  Further  details  are  exjjected  by 
another  steamer.  The  island  was  photographed 
by  the  Britisli  consul  to  Samoa,  who  was  a  passen- 
ger. 

ASTRONOMICAL  KOTES. 

Harvard  college  observatory. —  Professor  Pick- 
ering's annual  report  was  presented  to  the  visiting 
committee  on  Dec.  3,  anXl  shows  most  gratifying 
progress  in  the  work,  in  spite  of  the  serious  cur- 
tailment of  the  income  of  the  observatory  during 
tlie  past  year.  The  fifteen-inch  eiiuatorial  is  still 
devoted  largely  to  photometry  ;  and,  besides  a  large 
amount  of  routine  work  accomplished,  a  series  of 
observations  of  the  temporarj-  star  which  recently 
ap{)eared  in  the  nebula  of  Andromeda  was  ob- 
tained. Professor  Rogers's  excellent  work  with  the 
meridian  circle  continues,  and  the  reduction  of  his 
zone  is  nearly  ready  for  the  press.  The  meridian 
photometer  also  has  been  in  active  operation.  By 
the  aid  of  the  Bachc  fund  an  important  investiga- 
tion has  been  undertaken  in  stellar  photography, 
which  has  already  been  referred  to  {Science,  vi. 
448).  Mr.  Chandler's  work  with  liis  ahuucantar 
we  have  noticed  from  time  to  time,  and  we  look 
forward  with  much  interest  to  the  (mblication  of 
a  detailed  description  and  theory  of  the  instru- 
ment, which  it  is  understood  he  has  prepared.  The 
telegraphic  distribution  of  imitortant  astronomical 
discoveries,  for  which  this  observatory  is  the 
American  centre,  has  been  successfully  continued 
under  the  supervision  of  Mr.  Ritcliie. 

The  Lick  observatory.— The  Clarks  have  made 
wonderfully  rapid  progress  with  the  crown-glass 
disk  of  the  immense  three-foot  lens  for  the  Lack 
observatory.  The  work  of  grinding  was  begun  on 
the  crown-disk  about  two  months  ago,  and  already 
they  are  able  to  set  up  the  lens  for  examination  by 
artificial  light.  The  flint-disk  has  been  j)ractically 
ready  for  some  time,  and,  with  continued  favora- 
ble progress,  they  hope  to  finish  the  objective  by 
the  autumn  of  1886.  It  has  not  yet  been  decided 
who  is  to  make  the  mounting  for  the  instrument, 
or  the  dome  which  is  to  cover  it.  We  notice  that 
the  thirty-inch  objective  for  the  Nice  observatory 
has  just  been  finished  by  the  Henry  brothers,  and 
that  it  has  been  sent  to  M.  Gautier,  who  has 
charge  of  the  construction  of  the  e<]uatorial ;  the 
whole  to  be  mounted  at  Nice  in  April,  1886. 

The  Biela  meteor  -  shower.  —  Reports  from 
Europe  show  tliat  we  in  this  country  entirely 
missed  the  thickest  part  of  the  meteor-shower 


of  Nov.  27,  as  it  had  dwindled  to  comparatively 
insignificant  proportions  when  our  twilight  came 
on.  From  various  places  in  England  and  on  the 
continent,  where  the  sky  was  clear  on  the  27th, 
come  reports  of  brilliant  showers,  sometimes  too 
rapid  for  counting,  and  in  many  cases  exceeding 
sixty  per  minute  for  a  single  observer.  They 
were  also  very  bright,  and  left  trains  continuing 
visible  in  some  cases  as  long  as  30*,  and  frequently 
apjieored  almost  simultaneously  in  bunches  of 
five,  eight,  or  ten.  These  were  all  early  in  the 
evening  for  European  longitudes,  and  we  shall 
have  to  wait  for  reports  from  farther  east,  in 
Arabia  or  India,  perhaps  even  from  Dr.  Doberck 
at  Hongkong,  before  we  can  be  sure  that  we  have 
heard  of  the  maximum  activity  of  the  shower. 
Tliis  seems  to  have  been  well  heralded  in  advance. 
Tlie  earliest  observations  thus  far  reported  are  by 
Mr.  Barnard  of  Nashville,  Tenn.,  who  observed 
twenty  or  thirty  meteors  from  the  Biela  radiant 
during  an  interval  of  two  or  three  hours  of  clear 
sky  on  the  evening  of  Nov.  25  ;  and  both  he,  and 
Mr.  Denning  of  Bristol,  England,  counted  them  at 
the  rate  of  one  hundred  or  more  per  hour  on  the 
evening  of  the  26th.  On  the  27th  none  of  the 
comets  in  this  coimtry  appear  to  have  exceeded 
two  hundred  or  three  hundred  per  hour  for  a 
single  observer,  and  Sir.  Denning  reports  that 
those  of  the  28th  were  very  small  and  insignificant 
in  a  clear  sky  at  Bristol. 

New  star  in  Orion. — A  complete  set  of  observa- 
tions of  the  new  star  discovered  by  Mr.  J.  E.  Owe. 
an  Ehtglish  astronomer,  on  Dec.  18,  was  obtained 
at  Harvard  college  observatory  on  Dec.  10,  — the 
very  evening  on  which  the  despatch  was  received 
from  Lord  Crawford,  —  settling  the  non-identity  of 
the  star  with  D.M.  +  20°,  1172,  the  star  named  in 
the  despatch.  A  meridian  circle  observation  by 
Professor  Rogers  gave  for  the  position  of  the  www 
R. A.  5<>  49"'  4'.25 :  Dec.  +  20"'  9'  16'.6.  Profes- 
sor Pickering's  photometric  measures  made  the 
magnitude  6.2,  and  the  spectroscope  showed  the 
existence  of  bright  bands.  Two  excellent  photo- 
graphs fixing  the  position  of  the  star  with  refer- 
ence to  neighlKtring  stars  were  obtained,  and  one 
photograph  of  the  spectrum.  The  indications  are 
suggestive  of  tlie  new  star  being  a  long-period  vari- 
able, and  there  was  a  slight  suspicion  of  a  dimi- 
nution in  magnitude  during  the  first  six  or  seven 
hours  it  was  under  observation. 


METEOROLOGICAL   AOTES. 

An  unusual  tornado.  —  Tlie  Alabama  weatha>- 
service  re|)Ort  for  November  describes  tlie  toma- 
does  that  occurred  on  the  6th  of  that  monUL 
At  Decatur  the  storm  is  reported  to  have 


DBCKtniKR  25,  1885.] 


SCIEXCE, 


557 


from  thp  Boutli-east,  a  very  unusual  direction  for 
tornndoes.  The  report  concludea  witli  a  well- 
euipliasiMy]  note. 

Meteorolog:y  in  New  England. —  The  Bulletin 
of  the  New  England  lueteorulopical  society  for 
tlie  same  month  is  based  on  rejxwts  from  13(1 
obeerrers.  llie  precipitation  is  found  to  l*  O.tMl 
inch  more  than  tlie  average  for  Ivn  or  more  No- 
vembers at  81  ntations.  and  the  tem|)ontture  10 
8°. 5  ahiove  the  average.  Stomis  on  the  l-3d. 
l>-9tli.  nnd  22-2(lth,  were  the  chief  iliBturhances 
of  the  month.  Wind-volix'ities  by  iinenmniett'r 
record  are  given  for  thirteen  stations.  Blue  Hill 
lind  a  ma.ximimi  velwity  of  05  miles  an  hour  from 
the  south-east  during  the  storm  of  the  'iViOth, 
with  a  total  rim  of  15,.'!89  miles  for  the  month. 
Tlie  Eustport,  B<iston,  and  Block  bJaod  recurils 
for  the  name  are  45  and  8,513,  46  and  9,;J;JH.  47  and 
18,844,  resijeotively.  The  tides  during  the  last  of 
the  throe  utonns  were  very  high,  owing  to  the 
concurrence  of  strong  easterly  winds,  with  the 
time  of  new  moon  and  the  moon's  nearest  approach 
to  the  earth.  An  increase  in  the  numlier  of  sta- 
tion,s  arcnuid  BrattleUirough.  Vt.,  is  noticeable  on 
the  map. 

Prediction  of  tornadoes.  —  A  lecture  on  •  Tor- 
nado study'  was  riK-ently  delivered  before  the 
Franklin  instittite  in  Philadelphia  by  Lieut.  J. 
P.  Finley  of  the  signal  otHce.  Probably  no  one 
in  the  country  is  more  conversant  with  the  facts 
and  features  of  tornado  occurrence  tluui  Lieutenant 
Finley,  who  has  made  a  special  study  of  these 
destructive  storms  for  a  number  of  years  past. 
Tlieir  (>eculiar  characteristics  were  descrilied,  anil 
an  awount  was  given  of  the  fifteen  hmidred 
volunteer  tornado  reporters  who  observe  and 
rejMirt  on  these  storms  in  all  parts  of  the  coimtry, 
according  to  a  plan  devised  by  Lieutenant  Finley. 
It  wiia  also  announce<l  that  predictions  of  torna- 
does are  now  attempted  successfully,  although 
they  an?  not  yet  published.  A  dangerou.'s  attitude 
of  weather  conditions  for  the  eastern  niiddle 
states  was  recognized  in  the  morning  of  Aug.  3 
last,  and  in  the  afternoon  tornadoes  occuiTed  at 
Philndelptua  and  thereabout. 

Cold  waves.  —  A  signal-service  note,  xxiii.,  is 
a  preliminary  study  of  '  Cold  waves  and  their 
progTvss,'  by  Lieiit.  T.  A.  Woodruff.  They  are 
found  to  follow  an  area  of  low,  and  to  precede  an 
area  of  high  [iressure,  but  their  cause  is  not  con- 
8idere<l  Within  our  territorj'  they  nearly  always 
appMir  firet  at  Helena,  Monttma.  and  it  is  coii- 
clmleil  that  "  they  have  their  origin  in  the  vast 
regions  of  ice  and  suow  near  the  arctic  circle  far 
to  the  nnrth  of  our  statioiLs."  It  is  possible  that 
ivconb  from  the  British  north-west  territory  might 
rfisjimve  this  conclusion  ;  for  in  the  winter,  when 


the  cold  waves  are  mi-jst  frequent,  it  is  not  always 
the  jwlar  regions  that  are  coMest.  Tlie  waves 
are  found  to  move  in  different  ways  ;  1°,  <lirectly 
eastwar<l.  over  the  great  lakes  and  across  New 
England,  not  Ix-ing  felt  south  of  the  Ohio  valley  ; 
2°,  south-easterly,  covering  the  entire  coxmtry  in 
their  progress  ;  3',  southerly,  from  Montana  and 
Dakota  to  Texas,  thence  through  the  Gulf  states, 
and  finally  north-eastward  over  the  Atlantic 
states,  such  waves  being  sometimis  felt  at  St. 
Ixiuis  and  Shrevejiort  Iiefore  reaching  St.  Paul 
and  Chicago.  The  numlwr  of  waves  belonging  to 
the  tliree  classes  during  the  first  six  months  of  the 
years  1681  to  1884  was  23.  47,  and  19.  Tlie  second 
class  thus  appears  more  fre<iuently  than  the  nther 
tw<i  combined.  Fifty  per  cent  of  the  waves 
appeared  simultaneously  at  Bismarck  and  Helena. 
They  generally  reach  Omaha  eight  to  sixteen  hours 
after  then-  appearance  at  Helena,  the  (listance 
lieing  880  miles  :  St.  Louis.  24  to  33  hours,  dis- 
tance 1,030  niiles ;  Galvcwton,  34  to  40  hours, 
distance,  1.600  miles:  Nasln-ille.  the  same:  Buf- 
fali>.  24  to  48  hours,  distance  l.TriO  miles  :  Wash- 
ington, 82  to  50  hours,  distimce  1.953  miles.  Tlie 
difticultv'  in  the  prediction  of  the  waves  is  the 
same  that  emliarraeses  the  pnxliction  of  storm- 
centre  tracks,  for  the  former  follow  the  latter. 
Tliere  has  as  yet  been  no  tabulatic:in  published  by 
the  signal  office  of  the  conditions  attending  the 
early  api>earance  of  areas  of  low  pres-sure,  which 
afterwards  take  different  directions  in  crossing  the 
country.  A  special  deecription  is  given  in  the 
note  of  the  c»ild  wave  of  March  18,  1883,  in  which 
the  fall  of  tcniix?raturc  in  twenty-four  hours  was 
genendly  SO""  to  40  over  the  country.  The  most 
marke<l  falls  of  temjierature  follow  well-developed 
storms,  and  aLx;ompany  an  area  of  abnormally 
liigh  pressure. 


NOTES  AND  NEWS. 

Under  the  will  of  the  late  Henry  N.  Johnsson, 
and  by  the  death  of  his  widow  in  February.  IHS'i. 
the  Academy  of  natural  sciences  of  Pliila^lolphia, 
named  as  residimrj-  legatee,  haa  come  into  the 
possession  of  his  entire  estate,  valued  at  $51,- 
701.40.  The  present  annual  income  from  the 
productive  portion,  lees  taxes  and  water-rent,  is 
$1,434.82. 

—  In    many  respects  lliis  is  a  golden  age  for 
children.     Tliis  is  true  in  the  matter  of  schotil- 
bnoks   no   less  than  in   children's   literature,     in 
the   '  new  eclectic     series  of    geogrupbien.'   Vnn 
iVntwerp,  Bragg  &  Co.  Imre  attetnjited  t<' 
the  elementary  study  of  geography  attract  1 
cliildren,   and   jiresuinahly    with    succeaa. 
'  Comjilete  geography  '  is  excellent  in  its  fu;. — , 
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its  arrangement,  in  the  satisfactory  manner  in 
which  physical  phenomena  are  described  and 
explained,  and  in  its  general  accuracy.  Their 
•  Elementary  geography '  is  equally  well  adapted 
to  infantile  minds.  The  Ulustrations  of  both 
editions  are  well  selected,  and  are  beautifully 
executed.  The  maps  are  modern,  and  are  well 
adapted  to  the  purposes  of  instruction.  On 
the  whole,  the  orography  —  the  element  with 
with  which  map-makers  liave  the  most  difficulty 
—  is  fairly,  and  in  some  regions  excellently,  ex- 
pressed. Tlie  registering  of  the  colors  on  the  maps 
can  be  very  much  improved. 

—  Dr.  Daniel  G.  Brinton  of  Philadelphia  has 
been  announced  as  laureate  of  tlie  Societe  am^ri- 
caine  de  France  for  1885,  and  lias  been  awarded 
the  medal  of  the  society  for  his  works  on  the 
aboriginal  languages  and  mythology  of  America. 

—  At  about  10.18  P.M.  on  Dec.  10,  a  sharp  shock 
of  earthquake  w^as  felt  in  Victoria,  B.C.  It  re- 
sembled the  rapid  roll  of  a  heavily  laden  truck 
along  a  paved  street.  The  vibration  lasted  from 
ten  to  fifteen  seconds.  At  New  Westminster  the 
shock  was  felt  at  precisely  the  same  time,  but 
lasted  about  forty  seconds. 

—  An  atlas  of  Japan,  in  seven  she«'ts,  is  an- 
nounced by  Justus  Perthes.  Each  sheet  will  be 
on  a  scale  of  1 :  1,000,000,  and  the  atlas  will  be 
accompanied  by  a  sketch-map  on  a  scale  of  1  : 
7,500.000.  Four  of  the  sheets  have  already  ap- 
peared, and  the  others  will  lie  issue<l  during  the 
coming  year. 

—  Tlie  new  balloon  constructed  by  the  Meudon 
aeronauts  will  be  directed,  says  Nature,  by  a 
steam-engine,  as  advocated  by  M.  Henry  Giffard. 
Electricity  wUl  be  quite  given  up,  owing  to  its 
want  of  power  for  continuous  action.  From  the 
reports  to  be  published  in  the  next  number  of  the 
Comptes  rendus,  it  appears  that  a  velocity  of  six 
metres  jier  second  was  obtained. 

—  'Mi.  Gaurel,  at  whose  sole  expense  the  late 
expedition  to  the  Kara  Sea,  under  Lieutenant 
Ilovgaard.  was  undertaken,  intends,  provided  his 
enterjmse  be  seconded  by  the  government,  to  send 
his  steamer  Dymphna  next  summer  on  an  expedi- 
tion, under  an  officer  of  the  Danish  royal  navy,  to 
the  east  coast  of  Greenland  to  explore  and  lay 
down  the  coast-line  between  66  .08,  the  farthest 
northward  ]>oint  attained  by  Captain  Hohn's 
exi)edition,  and  70' . 

—  On  examination  of  the  exten.<>ive  series  of 
stellar  photographs  obtained  at  the  Harvard  col- 
lege observatory,  it  ap])ears  that  on  Nov.  7,  1885, 
a  photograph  was  taken  of  the  region  in  which 
the  new  star  is  now  visible.    The  star  does  not 


appear  upon  this  photograph,  which  show*  tlat 
at  that  time  it  must  have  been  at  least  half  t 
mi^nitude  fainter  than  at  preeent. 


LETTERS  TO  THE  EDITOR. 

What  has  the  coast  survey  done  for  science? 

The  contribations  of  the  oofut  surrey  to  geDoil 
scientific  knowledge  in  America  may  be  said  to  bwia 
with  the  year  lE^,  when  Prof.  Alexander  OtlU 
Bacho  succeeded  to  the  superintendency,  on  tbedettli 
of  Mr.  Hassler,  in  December,  1848. 

Mr.  Hassler  had  given  all  the  active  energie*  of  Ui 
life  to  a  guccessful  inaognration  of  a  work  of  whidi 
few  but  him8elf  realized  the  extent,  or  had  any  id«i 
of  what  was  implied  in  a  '  survey  of  the  coart  of  tbt 
United  States ; '  and  he  came  from  Europe  to  tUi 
conntry  at  the  beginninK  of  the  present  centorjr, 
when  our  country  was  still  barely  recognised  among 
nations,  and  its  few  and  ablest  men  were  too  mgdi 
engaged  in  meeting  and  solving  the  practical  proUant 
of  existence  for  the  nation  generally,  and  for  then- 
selves  individually. 

The  number  of  men  at  that  time  who  bad  made 
their  mark  as  original  investigators  and  thinken  in 
tho  different  branches  of  astronomy,  chemiitry, 
mathematics,  and  physics,  were  so  few  that  they 
might  be  counted  upon  the  fingers.  A  few  of  tae 
associates  of  the  illustrious  Franklin,  among  them 
Rittenbouse,  ElUcott,  and  some  others  of  the  Amei^ 
ican  philosophical  society  of  Philadelphia,  were  joined 
by  others  from  abroad  —  men  like  Priestly  and 
Gallatin  —  in  correspondence  with  men  of  like  ixa<- 
suits  in  England,  France,  and  Germany,  and  mre 
slowly  and  quietly  laying  the  foundation  for  tbe 
building-up  of  a  spirit  of  scholarship  and  {Ayiicil 
inquiry,  which  rapidly  developed  after  peace  came 
finally  to  the  country,  in  1845,  producing  snch  met 
as  Bowditcb,  Nicollet,  and  many  others. 

Mr.  Hassler  came  to  this  country  accredited  ai  a 
man  of  learning  and  ability  by  the  French  academy. 
Being  a  native  of  Switzerland,  he  became  intimale 
with  his  countryman,  the  eminent  statesman  Albert 
Gallatin,  who  was  at  that  time  secretary  of  the 
treasury  under  President  Jefferson.  The  Prendest 
had  himself  been  given  greatly  to  philosophic  stadies, 
and  had ,  while  resident  in  France,  been  the  companion 
and  friend  of  many  of  the  most  eminent  men  <i 
science  in  that  country. 

It  was  through  Mr.  Gallatin's  active  and  powerfnl 
aid  that  the  idea  originated  by  Mr.  Hassler,  of  a  great 
general  'survey  of  the  coast  of  the  United  States,' 
was  brought  to  Mr.  Jefferson's  notice,  and  his  powe^ 
ful  aid  secured  in  obtaining  the  passage  of  the  act  of 
Febroary,  1807,  which  is  still  the  1<^  basis  of  its 
existence. 

Obstacles  of  various  sorts  arose  in  the  way  of 
carrying  the  act  into  execution.  Chief  among  tbem 
was  the  war  of  1812-15  and  its  conseqncnt  debt, 
crippling  the  means  of  the  nation.  Started  in  181'>. 
it  was  shortly  after  transferred  to  the  navy,  where 
it  languished  until,  in  1834,  it  was  re- transferred  to 
the  treasury  department,  where  it  has  ever  sines 
remained. 

The  principle  of  organization  adopted  (and  stiD 
adhered  to,  so  far  as  practicable)  was  carried  forward 
by  Mr.  Hassler  under  many  diflSculties,  which  were 
brought  to  the  notice  of  congress,  and  resulted  in  the 
reference  of  the  whole  subject  to  a  committee  of 


Dkcembbr  55,  1885.] 


fiCTENCE. 


559 


inventigatioii,  of  which  the  late  Hon.  Caleb  Cusliing 
wa«  one  of  the  principal  mprubers.  The  result  was 
"legislation  creating  a  mixed  board,  from  the  coast 
survey,  army,  and  navy,  which  adopted  the  plan  of 
re-orpaniKsrion,"  in  liM3.  This,  on  approval  of 
President  John  Tyler,  hail  the  force  of  law,  and 
under  it  the  .survey  has  been  conducted.  The  follow- 
ing extract  from  the  report  of  the  superintendent 
for  the  year  1(H9  describes  the  piactical  working  of 
the  gyKt«ni :  — 

"  The  re-orgonizalion  of  the  cna«t  survey,  under 
legialative  authority,"  in  1843.  embodied  all  the  ex- 
perience obtained  up  to  that  date,  both  of  trials 
which  had  succeeded,  and  of  others  which  had  failed  : 
it  conBrtned  and  pave  the  force  of  low  to  the 
union  in  our  corps,  which  has  gradually  erown  up,  of 
civilians,  officers  of  the  army.  Bn<i  officers  of  the 
navy,  serving  under  a  neutral  department,  under 
which  alone  they  could  be  united  :  namely,  that  hav- 
ing cfmtrol  of  matters  relating  to  commerce  and 
navigation.  It  is  easy  to  see,  that,  without  a  perma- 
nent (civil)  nucleus  for  such  a  work,  the  objects  and 
aims  must  be  waverine:  and  unsteady,  the  methods 
wanting  in  uniformity  from  year  tfi  year  and  from 
party  to  jwirty,  and  the  results  tieterogeneous  in  kind 
ami  in  fornt  Confusion  and  waste  would  result 
from  such  an  organiication,  and  the  survey  would  in 
time  be  abandoned.  The  scientific  parts  "of  such  a 
work  require  diligent  study  and  devotion  to  mathe- 
nisticnl  ond  physical  science,  to  gra-sp  them  in  their 
various  bearings  ;  and  it  is  not  too  much  to  say, 
that,  unless  such  a  work  came  up  to  the  demands  nf 
icienee  and  the  scientific  men  of  the  country,  it  could 
not  long  stand.  That  the  theoretical  knowledge 
acquired  at  the  military  academy  should  be  reduced 
to  practice  in  the  survey  by  those  officers  of  the  army 
who  have  an  inclination  Ui  similar  pursuits,  to  it« 
advantage  as  well  as  their  own,  will  readily  be  seen  ; 
and,  up  to  the  point  where  details  would  interfere 
with  the  duties  of  the  ni-ni  to  which  the  officer  be- 
longs, congress  has  conferred  upon  the  work  a  right 
to  seek  bis  ser^-ices.  The  war  department  judges 
whether  they  can  be  properly  granted  or  not. 

"The  law  of  1843  very  properly  limited  the  ser- 
vices of  the  officers  of  the  navy  tothe  hydrographic 
parts  of  the  work,  —  the  portions  which  have  a  pro- 
fesaonal  bearing,  and  towards  which  the  inclination 
of  a  nautical  man  may  turn  with  professional  pride. 
Experience  has  fully  shown  the  advantages  of 
this  organiiiation  in  general.  The  tendency  re.sult 
ing  frrnn  the  variable  elements  (the  army  aiid  novy) 
is  neverthele.'.s,  nt  times,  to  lessen  the  results  pro- 
duce<i  by  the  necessity  for  turning  aside  from  actual 
work  to  give  instruction, and  from  the  loss  of  the  expe- 
rience ni'ijuiri'd  at  the  expense  of  the  survey  by  the 
removal  of  officers  —  caused,  no  doubt,  by  the  exigen- 
cies of  their  proper  service,  and  yet  reacting  severely 
a|K>u  the  survey.  The  experience  and  knowle<lge  of 
Humphreys,  Johnston,  and  Prince,  of  the  army,  and 
of  Davis.  Patterson,  and  Porter,  of  the  navy,  cannot 
reo'  '  '  I 'laced  :  a  detail  may  be  filled,  but  the 
km  rjiediately  available  is  not  suppUed." 

.'■I;  •••  J  died  in  December,  1843,  just  as  this 
•ystem  wtnt  into  operation.  He  bad  never  realized 
the  enormous  advance  which  the  country  had  made 
ill  every  department  of  industry  and  learning  in  the 
tliirty  MIX  years  which  had  gone  by  since  the  jiassage 
of  the  law  of  1807.  To  his  mind  we  had  then  to 
look  abroad  not  only  for  aU  appliances  for  scientific 
arch,  but  also  for  the  men  to  use  them.    The  late 


Mr.  Thomas  McDonneJI,  so  long  in  the  coast  survey, 
informed  me,  that,  so  late  as  183G  and  1837,  he  was 
the  only  man  in  Mr.  Hassler's  [mrty  who  habitually 
spoke  the  Knglish  language.  But  in  that  period  Bow- 
ditch  had  risen  to  the  zenith  of  his  reputation  ;  men 
like  Peirce,  Henry,  Bache,  Walker,  Morse,  and  many 
others,  had  cume  forward,  and  placed  American 
science  upon  the  enduring  basis  which  has  ever  since 
been  maintained  and  extended. 

From  among  these  eminent  men,  Professor  Bache 
was  selected,  by  almost  unanimous  consent  of  the 
learning  of  the  country,  to  succeed  Mr.  Hnssler  at 
the  head  of  a  work  then  recognized  as  the  greatest, 
as  it  was  almost  the  only,  scientific  work  of  the 
country.  The  pressure  upon  President  Tyler  for  his 
appointment  was  so  great  that  ho  was  obliged  to  yield 
to  it,  although  he  was  opposed  by  the  then  secretary 
of  the  treasury,  Hon.  John  C.  Spencer,  who  preferre<l 
another  person,  bnt  who  soon  recognized  the  remark- 
able fitness  for  his  position  shown  by  the  new  super- 
intendent, and  in  less  than  six  months  liecame  his 
firm  friend  and  supporter. 

From  this  time  forward  the  wc.rk  of  the  coast  sur- 
vey was  rapidly  extended  ;  its  increasetl  usefulness 
was  recognized  by  congress  by  steadily  increasing 
appropriations,  as  the  work  was  extended  to  all  (larts 
of  the  coast.  Between  1844  and  1849,  or  in  the  short 
period  of  five  years,  the  extent  of  the  coast  line  of 
the  United  States  was  doubled  by  the  addition  of 
Texas,  and  the  Pacific  coast  from  San  Diego  to  Van- 
couver. But  such  was  the  elasticity  of  the  wise 
method  of  organization  formulated  in  1843.  that  the 
work  expanded  to  meet  the  calls  upon  it,  and  survey- 
ing parties  were  upon  the  shores  of  Texas  iu  1847, 
and  in  California  in  1840.  The  history  of  the  work 
from  that  time  forward,  and  during  and  since  the 
civil  war,  has  been  one  of  which  every  man  con- 
nected with  it  has  rea.<on  to  be  proud.  It  has  been 
foremost  in  every  matter  connected  with  the  interests 
it  has  had  in  charge.  It  has  won  the  approbation, 
freely  and  officially  expressed,  of  every  enlightened 
government  of  the  civilized  world. 

In  1872,  for  the  first  time,  ita  work  was  extended 
to  the  interior,  and  it  was  recognized  by  law  as  the 
'  coast  and  geodetic  survey.'  Other  scientific  works 
have  been  authorized,  and  some  of  theiu  have  ap- 
peared to  come  in  conflict  with  the  duties  assigned 
to  it,  and  seeming  to  Vielong  t»  it.  With  these 
it  has  sought  or  shown  no  conflict,  bnt  has  freely 
rendered  to  them  every  possible  aid  in  its  power. 
This  is  not  the  place  to  discuss  or  further  allude 
to  these  points.  The  historical  iv.tuin^  here  given, 
of  the  early  inception  and  progress  of  the  work 
under  its  most  renowne<l  chief,  bos  been  necessary 
to  a  proper  understanding  of  the  matters  now  to  be 
brought  forwnnl  in  answer  to  the  question  asked  me, 
'  What  has  the  coast  survey  done  for  science  I '  to 
which  I  now  attempt  a  reply. 

LongitHde. 

In  1844  the  difference  of  longitude  between  anjr 
point  in  Europe  and  any  point  on  this  continent  was 
uncertain.  Then,  as  now,  the  meridian  of  the  Royal 
astronomical  observatory  at  Oreenwich,  Kngland, 
was  the  reference-jmint  from  which  longilU'le  was 
reckoned  by  English-speaking  nations. 

One  of  the  (irat  matters  taken  up  by  Professor 
Bache  was  to  obtain  a  correct  difference  of  longitude 
between  Oreenwich  and  some  central  (loinl  in  the 
United  States  connected  with  the  survey  of  the  coaJt. 
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The  services  of  the  best  Amencan  astronomers  were 
enlisted  in  collecting;  and  reducing  all  astronomical 
observations  bearing  on  the  matter.  Measures  were 
at  once  taken  for  obtaining  a  different  and  better 
class  of  results  by  transportation  of  chronometers  on 
the  Cunard  steamers  between  Liverpool  and  Boston. 
This  method  so  far  superseded  others,  that  it  led  to 
the  final  adoption  of  the  observatory  at  Cambridge, 
Mass.,  as  the  point  of  reference  for  all  coast-survey 
longitudes.  Its  director,  Mr.  W.  C.  Bond,  also  had 
charge  of  all  chronometers  used  in  the  Cunard 
steamers. 

While  this  was  in  progress,  other  observers  at  Phil- 
adelphia and  elsewhere  made  and  reduced  observa- 
tions of  occultations  and  moon-culminations  for  the 
same  purpose.  These  observers  did  not  belong  to 
the  survey,  but  were  paid  small  sums  for  copies  of 
their  observations  and  reductions.  By  this  means 
the  coast  survey,  under  its  enUghtened  head,  assisted 
in  bringing  forward  many  men  who  have  since  be- 
come well  known,  but  who  were  held  back  for  lack 
of  pecuniary  means  and  instruments,  both  of  which 
were  supplied  by  the  coast  survey. 

The  Morse  telegraph  had  just  come  into  use  in  1844. 
Its  application  to  the  purpose  of  determinations  of 
exact  differences  of  longitude  was  suggested  by  Pro- 
fessor Bache  to  the  famous  inventor  before  even  the 
success  of  the  telegraph  itself  had  been  commonly 
accepted  as  secure.  Experiments  were  made  in  184o 
and  1846  as  soon  as  lines  were  established,  and  in 
1846  the  first  recorded  observations  were  made  be- 
tween Washington  and  Philadelphia.  The  ease  and 
precision  of  the  method  attracted  the  attention  of  all 
American  astronomers,  and  all  attempts  at  improv- 
ing it  were  fostered  by  Professor  Bache.  Each  year 
brought  improvements  in  the  methods  of  observing 
and  recording,  and  greater  precision  and  refinement 
in  the  character  of  the  results.  First  came  the  disk 
of  Professor  Locke  of  Cincinnati ;  next  that  was 
improved  upon,  and  the  clock-beats  by  telegraph 
rendered  automatic  by  Prof.  O.  M.  Mitchell,  by  which 
an  astronomical  clock  in  Cincinnati  was  made  to  beat 
and  record  its  time  both  audibly  and  graphically  in 
other  and  many  distant  places  at  the  same  moment. 
Finally  the  invention  and  perfecting  of  the  '  chrono- 
graph' brought  the  whole  to  its  present  state  of 
perfection.  As  soon  as  the  Atlantic  cable  became  a 
success,  in  1866.  it  was  at  once  employed  by  the  coast 
survey  to  obtain  a  precise  difference  of  longitude 
from  Greenwich,  and  this  was  repeated  at  three  dif- 
ferent periods  and  by  different  cables  and  observers 
in  1870  and  in  1873,  with  an  extreme  discrepancy  of 
only  five-hundredtbs  of  a  second  of  time,  leaving 
nothing  further  to  be  desired.  In  18u3,  on  the  death 
of  Assistant  S.  C.  Walker,  Prof.  B.  A.  Gould  suc- 
ceeded him  as  assistant  in  charge  of  telegraphic  lon- 
gitudes at  intervals  until  bis  resignation  in  1868. 
During  this  time  the  development  of  the  method  was 
carried  forward  by  him  with  his  usual  zeal  and 
energy.  His  last  great  work  was  the  inception  and 
execution  of  the  first  telegraphic  determination  of 
longitude  from  Greenwich  through  the  cable,  then 
just  laid,  in  the  fall  and  winter  of  1866.  The  diffi- 
culties then  encountered  and  overcome  (much  greater 
than  in  any  subsequent  expedition)  are  fully  detailed 
in  his  elaborate  report,  printed  as  appendix  No.  6  to 
the  coast-survey  report  for  1867. 

There  have  been  printed  between  1816  and  1884, 
by  the  cottst  survey,  26  reports  on  astronomical 
methods  of  determining  longitude,  8  reports  on  chro- 


nometric  methods,  and  80  on  telegraphic  methods; 
in  all,  64  papers,  by  Peirce,  Walker,  Bond,  Oonld, 
and  Hilgard,  being  a  larger  mass  of  contributions  to 
our  knowledge  of  this  important  practical  and  scien- 
tific question  than  has  been  made  by  any  otiier  <xie 
nation  within  the  same  period. 

This  application  of  the  telegraph  to  the  determina- 
tion of  one  of  the  two  most  important  geographical 
problems  known  to  science  has  completely  revolu- 
tionized all  previously  known  methods.  It  is  in  use 
all  over  the  civilized  world,  and  is  everywhere 
known  as  'the  American  method.'  It  was  begnn, 
and  has  been  brought  to  its  present  state  of  perfec- 
tion, by  the  coast  survey. 

The  Oulf  Stream. 

The  exploration  of  this  *  river  in  the  ocean '  was 
commenced  in  1844,  and  has  been  continued  ever 
since  under  coast-survey  direction.  Apparatus  was 
used  for  obtaining  temperatures  at  such  depths  as 
could  be  obtained.  In  1846  the  separation  of  the 
Gulf  Stream  into  two  branches  was  discovered,  and 
was  dearly  paid  for  by  the  loss  of  a  brilliant  oiScer 
of  the  navy,  brother  of  Professor  Bache,  who  was 
swept  from  the  deck  of  the  vessel  he  commanded  in 
a  storm  off  the  coast  of  North  Carolina.  The  surveys 
have  been  kept  up  and  continued,  as  means  have 
been  afforded,  from  that  time  to  the  present. 

The  ingenuity  and  skill  of  the  naval  ofiScers  who 
have  been  at  different  times  attached  to  the  survey 
have  resulted  in  improvements  of  means  and  methods, 
until  depths  exceeding  five  miles  have  been  reached  : 
and  it  has  been  satisfactorily  shown,  that,  under- 
neath the  warm  surface-water  of  the  Gulf  of  Mexico 
and  the  Gulf  Stream,  the  temperature  of  the  water 
steadily  diminishes  until  it  is  nearly  ice-cold  at  the 
bottom.  The  inventive  genius  of  Commanders  Bart- 
lett  and  Sigsbee,  U.S.N. ,  while  engaged  in  this  duty 
under  Superintendent  Patterson,  has  left  little  for 
their  successors  to  do  but  to  follow  in  the  way  they 
have  marked  out. 

Early  in  this  work,  or  before  1830,  the  enlightened 
and  liberal  view  taken  by  Superintendent  Bache,  of 
his  obligations  to  science,  led  him  to  take  up  an  appar- 
ently different  department  of  science  in  authorizing 
dredging  to  be  executed  at  great  depths,  that  the 
nature  of  the  inhabitants  of  the  deep  sea  might  be 
ascertained.  This  gave  to  America  as  a  citizen  one 
of  the  most  eminent  naturalists  of  the  world.  The 
late  Prof.  Louis  Agassiz  has  left  on  record  his  state- 
ment that  his  determination  to  become  an  American 
citizen  was  decided  on  in  consequence  of  the  enlight- 
ened liberality  of  Prof.  A.  D.  Bache,  superintendent 
of  the  U.  S.  coast  survey,  in  offering  him  the  facili- 
ties afforded  by  the  surveying  parties  and  vessels  of 
the  work  for  conducting  his  investigations  upon  the 
Atlantic  and  Gulf  coasts.  The  magnificent  models 
of  the  bottom  of  the  ocean  in  the  Bay  of  North 
America  and  the  Gulf  of  Mexico,  made  under  direc- 
tion of  Professor  Hilgard,  and  that  of  the  Caribbean 
Sea  by  Commander  Bartlett,  U.S.N. ,  are  results  of 
the  long-continued,  earnest,  and  effective  labors  of 
the  various  parties  of  the  coast  survey,  and  the  in- 
genious efforts  of  the  officers  of  the  navy,  on  coast- 
survey  service,  who  commanded  them. 

Tides  and  currents. 
Systematic  observations  of  tides  and  cnrrenls  war* 
beg^n  in  1844  ;  and  in  184S  the  very  difiScolt  prtrfilMt 
of  tides  in  the  Gulf  of  Mexico,  where  only  one  tilr 
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ccun  in   each   twenty-four    hours,   was   attacked. 
.-•'3  were  first  used,  but  were  shortly  supple- 
nn  iiiKenioufl  Belf-re(risteriii(;  franee,  in- 
.,    Mr.  Joseph  Saxtoii,  of  the  wei'ithts  and 
^tiii-asures  nflice,   by   which    a    coatinuous  automatic 
iTOid  of  ibe  rise  ami  fall,  with  effects  of  winds  ond 
xrmg,  was  kept  up.     These  were  Kradually  multi- 
plied   bv    similar   instruments   at   carefully  selected 
I|>"ints  nlon^  the  coast,  until,  in   1854,  sufficient  data 
load  been  collected   and  reduced  to  form  a  theory  on 
►  hich  was  bused  tables  of  predicted  tides  for  every 
Sny  in  the  year,  and  for  alt  principal  ports  upon  the 
Xtlanlic   and   Oulf  coasts.     This  contribution  of  ibe 
eon!>t  survey  to  the  practical  necessities  of  uaviKotors 
h^H  lieeii  continued  and  )i;radually  improved  np  tn  the 
pii*!ient  day,  and  lari;e  editions  of  these  little  books 
»ie  yeorly  printed  and  eagerly  sought  for.     .Similar 
nMfS  for  the  western  coast,  founded  ou  similar  ob- 
i>i  ve<l  data,  were  first  published  io  1870,  and  are  also 
iintinuH. 
A  very  considerable   contribution   to   science   oc- 
purred  in  18H.1.  when  the  tide-j^auRcs  of  tbe  coast 
irvey  at  San   Francisco,  Alaska,  and  Honolulu,  all 
Indicated  upon  their  automatic   record  the  effect  of 
Ithe  treat  ivirthquake  at  Krakatoa,  in  the  Straits  of 
jBundn,  full  une-qunrter  of  the  circumference  of  the 
Ml' 'be  from  the  nearest  tidegauge.  These  earthqnake- 
Twaves,  t.Teat-est  at  Houohilu,  continueil   to  impress 
(ttiemselves  upon  the  records  for  between  four  and 
Iv*   ilays.      Photographic   copies   were   sent  to  the 
(toyal  society  at  London  by  their  request. 

Another  contribution  to  srience  in  this  department 
bas  been  the  invention  and  daily  use,  in  the  coast- 
■•nrvey  office,  of  a  lide-|)redictin(r  machine,  which, 
|l)».'inK  set  to  represent  certain  elements  obtained  by 
Hot  less  thon  a  yearly  oliservation  at  nny  place,  will, 
liy  simply  turning  a  crank,  predict  the  times  and 
beif;hts  of  future  tides  at  that  place  for  the  ensuing 
►ear.  This  invention  is  by  Prof.  William  Ferrel, 
formerly  of  the  coast  survey,  and  now  of  the  si^al 
•erriee. 

Physical  hydrography. 

t     Tidal  currents,  and  the  laws  goveniiuR  them,  have 
1>een  studied,  and  the  best  methods  of  so  controllini; 
them  as   to   aid    navigation    by  deeiwning  channels 
have  been  applied  in  all  parta  of  the   Atlantic  and 
r  Oulf  coasts  :  the  basis  of  action  being  the  const-sur- 
Tey  maps,  uud  the  organization  of  each  commission 
kppointeil  to  advise  the  best  action   being  precisely 
tbat   of  the  const  survey.     Such   commissions  have 
tUn\,  with  the  most  useful  effect,  in  Portland,  Bos- 
on, Providence,   New  York.   Philadelphia,  Wilming- 
Dii,  N.C.,  Charleston,    Savannah,  and  other  places. 
In   all   coses   the   commission  bos   consisted   of  one 
■Bgitieer  officer  of  the  army,  one  naval  officer,  and 
B«  coast^surrey  officer.  Usually  the  naval  officer  has 
one  who  had  several  years  of   experience  in 
bydrography  upon  the  coast  survey. 
Prof.   Henry   Mitchell,  an  assistant   in   the  coast 
jrvey,  has  made  physical  hydrography   bis  sfiecial 
tndy,  and  has  become  one  of  the  recognized  auchori- 
I  upon  the  subject  in  this  country.     He  is,  and  hag 
~^  ince  its  formation,  a  prominent  member  of  the 
lippi  River  commission.     Of  the  one  hundred 
eventeen  publications  by  the  coast  survey  on 
bject  of  physicol  hydrography  Itetween   1845 
^8$^,  twenty-seven  are   by   Professor  Mitchell, 
have  a  direct  bearing  upon  the  best  methods 
Bforing  the  commerce  ond   navieatioii  of  the 


principal  ports  and  navigable  thoroughfares  of  the 
Atlantic  and  Oulf  coasts. 

Ungnetic  ohaervations. 

In  the  early  surveys  of  this  country,  the  conipas?, 
with  its  maunetic  needle,  has  been  the  principal  in- 
strument used.  It  still  continues  to  be  largely  used, 
especially  in  new  settlements,  ond  portions  of  the 
country  where  land  is  of  small  value.  In  more 
populous  portions,  where  land  has  become  valuable, 
it  is  being  steadily  discarded  for  instruments  of 
greater  precision.  As  o  consequence  of  it«  great 
use,  observations  to  detemiino  the  general  and  local 
magnetic  variation  had  been  made  in  many  places 
from  the  earliest  period  of  the  country's  settlement. 
As  our  kno»'le<)ge  of  tie  subject  increased,  and  the 
laws  governing  tbe  all  pervading  magnetic  principle 
came  to  be  better  undcrstxiod,  observations  not  only 
for  magnetic  variation  from  the  tnie  north  were  in- 
creased, but  apparatus  was  invent-ed  and  largely 
used  for  observing  the  two  components  of  the  mag- 
netic force,  and  obtaining  the  total  intensity  with 
which  it  acts  upon  a  freely  suspended  magnet  in  any 
locality. 

Observations  of  this  character  were  commenced  in 
the  coast  survey  in  1833.  and  have  been  kept  up  ever 
since,  being  vigorously  pursued  since  1841.  Small 
amounts  were  also  paid  in  outside  observers,  and  in 
some  coses  instruments  have  been  loaned  on  condi- 
tion of  furnishing  copies  of  their  observations.  Since 
Professor  Bache's  death,  this  important  department 
of  coast-survey  scientific  work  has  been  in  the  hands 
of  Assistant  C.  A.  Scbott,  who  has,  with  indefatiga- 
ble labor,  made  it  specially  his  own.  He  has  col- 
lected and  digested  all  detached  observati>ins  from 
every  quarter  of  North  America.  Tbe  tables  and 
maps  prepared  under  his  direction,  and  published  by 
the  coast  .survey,  have  been  and  are  more  largely 
called  for  than  nny  other  publications ;  and  the  ex- 
pressions of  thanks  for  and  appreciation  of  the 
valuable  practical  aid  they  have  given,  have  been 
received  from  engineers  and  surveyors  throughout 
the  entire  country.  Seventy-two  publications  have 
been  made  by  the  coast  survey  on  terrestrial  magne- 
tism, of  which  fifteen  ore  by  Professor  Bache,  and 
forty  by  Assistant  Schott. 

Attronomy  as  applied  to  geodetic  snrvryg. 

When  Professor  Bache  became  superintendent  of 
the  coast  survey,  in  1844,  it  possesseil  no  instrument 
for  precise  determination  of  latitude  superior  to  a 
sextant.  Lieut.  Thomas  J.  Lee  and  the  writer  spent 
a  large  [lortion  of  the  .'«eason  of  l.'i44  in  i-ain  endeav- 
ors to  obtain  reliable  results  from  the  larger  instru- 
ments in  its  possesaion,  which  still  remain  in  the 
archives  to  mark  the  progress  made  in  tins  branch  of 
'  practical  astronomy.'  Only  one  small  portable  transit 
instrument  for  observing  time  belonged  Ui  the  survey. 
As  rapidly  as  possible  instruments  of  a  higher  order 
were  introduced,  and  better  methods  of  olnervatiou 
and  reduction  began.  The  zenith  telescope  was 
introduco<i.  This  instrument,  invented  for  a  differ- 
ent purpose,  had  been  ingeniously  appbed  by  Capt, 
Andrew  Talcott,  Corj's  of  engineers,  U.S.A.,  to  a 
method  of  determining  latitude,  of  so  delicate,  pre- 
cise, and  simple  a  character,  as  to  leave  nothing  to 
be  desired  in  these  respects.  Just  at  that  time  the 
BH'-  '    -■:-•--   f '■■■— , •      f       i-nce 

h'  on 
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whityk  wmA*  Caf<ais  Talem'f  zacdKid  eacr  ri  »ff&- 
<«t>'jD  fw  Seii  OM-  M  rv-'MCi*  iaaa:nf.     Prc4««»:T 

"  The  BKVK^  'X  £i»3is£  li*  imxicait  br  t^»  isAra- 
DMfDt.  aov  kBC'«i>  u  7m>rAz'f  iiM'tiKKi.  »  cot'  ■:£  tbe 
m'At  ral^3«fci«  impmrtrtanttt  is  M»n>ra3  aftT'«aiLT 
of  rtiscriit  T<«n.  isajpa.S'Uii:  all  prrr>:7af  koc-wn 
Btcthrxii  'iv:<  «x?»;<:az  t^l  of  B««M  Lr  fTia>«  Tcr- 
ti^  transt*  Vxi  ia  rimpSrstT  a&j  »crar»CT.~ 

S»oa  it  rm»  inani  \iiax  'CMFrruico*  1-t  Tlucctt'i 
m«th'jd.  witJi  lie  r^chi  tt-^Kxif*.  »*r»  mfcriDr  in 
f>r«ck»a  v>  The  piac««  of  xh*  riMn  '.ii¥trt*a  n  ciren 
ia  Uw  caukeiM-.  Besot  arrae  a  dctnanl  for  ben«r 
4taT-}«iace« :  mat  tie  c4>MrrTaXcne«  of  tbe  ««nay 
were  r«Ilc<]  a[>?n  br  the  coajt  HirreT  to  fonush  tiiem. 
tie  ccaft  rorrer  pajuur  for  tJie  labor  iiiTolT«4  in 
'j^MerTatK.D  and  redaction.  The  dir«i?tar<  of  the 
ofawrratorie*.  lindinr  their  iutniment*  and  nxant 
ic«iiffici<-nt  for  the  dcfired  renhc.  ap|>iied  tbeQuelre* 
Vj  pr<xare  better :  and  thiu  mgaia  the  coast  rarrer. 
br  the  Mimulu  it  gave  to  attrrmotiucal  means  and 
methtd*.  added  an'.'ther  to  il«  Brt  of  aids  eiren  to  the 
adTancement  of  American  science.  Jit  a  conse- 
quence, in  a  lar^e  part  doe  to  this  caose  and  ^>  those 
mentioned  in  what  has  been  said  respectiDir  tele- 
irrapbic  determinatioiu  of  longitude,  we  hare  at 
present  catalognea  of  *ur-piac«s  of  a  decree  of  pre- 
cision of  the  highest  order. 

In  1^7.  Assistant  GcorK<  Davidson  invented  and 
added  to  <nr  means  an  ingeniously  contrired  instru- 
ment for  obserring  both  hititude  by  the  Talcott 
method,  and  local  time  as  osnal  with  a  transit  instru- 
ment, by  one  and  the  same  iDstmment.  This  '  com- 
bination iastmment '  is  now  lar^ly  and  successfully 
used. 

Gfodesy. 

All  contributions  by  the  coast  survey  to  science  in 
this  department  must,  of  necessity,  be  practical  in 
their  character,  rioce  the  principles  involved  in  the 
application  of  all  geodetic  methods  are  as  old  as 
Euclid. 

Improvement  in  accuracy  of  geodetic  instruments 
of  every  class,  aod  especially  in  improvinir  their  pre- 
cision while  diminisbiDg  their  size  and  weight,  has 
been  marked  and  steady  from  1844  to  the  present 
time.  More  precise  observations  are  now  obtained 
with  a  tbeorlolite  having  a  graduated  circle  of  twelve 
inches  diameter  than  could  be  had  in  ifHi  with  in- 
struments having  circles  nf  twenty-four  and  thirty 
inches  diameter.  When  it  is  considered  that  these 
instruments  are  transported  to  the  highest  summits 
of  North  America,  often  upon  the  backs  of  mules,  it 
will  Ije  perceive<l  what  a  gain  to  precise  fcienti6c 
oljservation  is  obtained  by  the  diminishing  of  weiiibt. 

The  sulwtitution  of  the  observation  of  directions 
for  that  of  angles  is  another  gain  to  science.  The 
change  of  the  problem  to  be  ascertained  by  observa- 
tion, from  '  What  is  the  most  probable  measure  of  a 
certain  angle  ! '  to  '  What  is  the  most  probable  direc- 
tion of  a  certain  line  ; '  has  added  greatly  to  ease  of 
olMervation,  and  precision  in  results. 

Meth'xls  of  determining  azimuth,  or  the  angle 
ma<le  by  any  geodetic  line  with  the  meridian  of  the 
place  of  olMMfrvation,  have  been  simplified  and  inul- 
tiplie<),  and  increase  of  prei-ision  obtained,  with  less 
laljor  and  in  less  time. 

Wherever  it  had  become  necessary  to  use  artificial 
elevations  fur  geodetic  observations,  it  had  been  usual 
in  Europe,   India,  and  America,  to  use  repeating 


9CC  t  niiTh-  ezcmdiar  a  r.-aitiie  td 

For  iapcnasi  fnaarr  Mancnk.  hrirk 

erected  :  tr.  if  vsTOfs  lovers  war  «f*d.  liftj  wee 

earefsUr  «*::iaapd  to   ^i.  L*««.t  i^bb  frcan   tiie  foa't 

act»-«.  '  Bet  ia  :*i!K  Pri^eaKr  Peirre.  tbtm  sBperit- 

teSiicat  of  t^  etai*  larrcT.  aiBiijiimd  1^  w  of 

rfwa  woodca  JBrnJakcd  tzi^Kids  i^w  rapforaae  die 

larzn-  direftsoB  izMsxBxsu  ci  vkr  rimn  snrtei. 

Tbe  lee*  cf  tbe  t7^i>ls  were  ejcpotwd  so  tfae  fall 
aftf'TD  vf  thr  tua'i  rays.  wHjf  timdod  in-  licia  entcn 
screens  frcan  the  f  im-  of  liie  wisi.  T^  aaobaB  oi 
the  wooden  trifKd  casM^  by  tbe  acSKO  ci  the  irai> 
rays  was  elisiaate-i  frcoi  tiie  renli  tn-  tbe  BMCbod  o{ 
ciMrratioB  adcf4««3.  Sise*  that  period  tbe  lanrR 
asd  nH*a  debcate  th«<corjius  have  be«s  iiii  ntfyPy 
used  ii|:<«i  cheap  wonlen  sira:*iire*  ia  aanj  parts  cf 
the  coontry.  and  B'laeT  and  twe  savcid  with  b? 
faDinf-off  in  prrcisKQ. 

Within  tbe  i«st  ten  years  tbe  cU  B>e4b-:^Asia  voiae 
a  cenniry  ago.  of  utjiei  linc  npon  intessSed  Sghlc 
at  nighl.  have  been  rraewe-d.  maiir  bc<b  macneBina 
aod  coal-ofl  reflector-lamps,  and  mach  time  has  been 
saved  by  "^^W^tp  to  the  number  o<  boors  when 
observation  iras  possibie.  Tbe  precision  <4  tbe  wofk 
has  also  gained  by  nieht  observataon. 

Tcpogrraphical  metLods  have  also  been  improived. 
The  use  of  the  plane-table  has  been  ext«aied.  asd  thif 
unrivalled  method  of  execntine  precise  maps,  by  mak- 
ins  and  correcting  them  upon  tbe  groDsd  itself,  is  now 
regulariy  taught  in  scene  of  oar  scieDiifir  scbocb.  a* 
are  other  coast -survey  methods  of  obserratkn.  reduc- 
tion, and  compniation.  In  every  iusuiulion  of  lean- 
ing in  this  country,  at  Cambiidge.  New  Haven.  Xev 
York.  Ithaca,  the  coast  survey  has  left  its  ia 
and  everywhere  fcr  good. 

The  coast  surrey  is  as  well  ahle  to  cuutiane  its 
course  now  as  it  ever  has  been.  Its  c<h.et»  are  as 
able  and  zealous  as  they  were  twenty  years  ajro.  Its 
form  of  organization  has  proved  itsdf  w  dl  adapted 
to  its  needs,  and.  with  some  essential  changes  to 
cause  it  to  conform  more  closely  to  the  changed  ex- 
ternal conditions,  it  may  do  the  country  tfaoroogh 
and  vigorous  service.  It  is  to  be  derontly  bofied  that 
the  opportunity  may  be  given  it  to  prove  what  it  is 
made  of,  and  that  its  force  may  be  more  coscea 
trated.  instead  of  oeing  broken  up  asd  scattered. 
C.  O.  BocmxK. 
Astt.  C.  S.  roast  and  {fporf.  s»rr. 


An  old  work  on  political  economj. 
The  last  numbers  of  Science  brought  to  my  memory 
the  time  of  1843.  when  I  studied  in  Paris,  and  had. 
by  the  request  of  my  father,  professor  of  political 
economy,  to  procure  for  him  a  laiige  nnmber  of 
books  and  tracts  on  political  economy.  Sosse  of  them 
were  very  rare,  even  in  the  libraries,  asd  I  had  tc 
content  myself  with  making  out  a  very  full  and  de- 
tailed account  of  their  contents.  Amon^  them  was. 
'  Traits  ^e  I'oecoDomie  politique,  dedi^  an  rot.*  etc..  by 
Antoine  de  Montcbretien,  seiur  de  Vateville  A  Boimb, 
1615  pet.  4  .  The  book  was  only  to  be  found  in  the 
Bibliotheque  Mazarine  and  St.  Oenieve.  not  in  the 
Royal  library.  It  was  considered  very  rare  The 
book  is  interesting,  as  the  phrase  '  political  ecoDoaf ' 
is  first  used  in  it,  and  its  author  considered  to  fae  ' 
founder.  The  book  is  very  interesting,  praiMa' 
and  his  maxims,  and  is  decidedly  strong  for  pc* 
There  are  also  to  be  found  in  it  a  i 
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hOtiOM.  It  states  that  in  a  room  ia  the  lorRe  fipire 
if  the  cathedral  of   Strossbourg.  then  belongfing  to 

lc<crmnny,  was  preserved  the  first  pres*.  with  which 

Itrutenborg  had  printed  hig  books. 

Dr.  H.  A.  Haobk. 

l^iUDliridKe.  Dec.  ao. 

Reineke  Fuchs  in  political  economy. 
It  i»  a  pity  that  the  recent  discussion  in  Srience  on 

I|M)lilicaI  economy  should  end  in  a  kind  of  mutual  tri- 
angular contempt.  The  questions  raised  are  extremely 
inlerestiiit;,  and  especially  in  the  view  which  Mr. 
James  seemed  to  toko  at  first ;  that  is.  whether  we 
can  consider  such  questions  entirely  a.side  from  their 
effect  on  humnu  character.  So  far  as  the  principles 
t)f  political  economy  are  concerned,  is  it  right  to  lie. 
rlieat,  steal,  roll,  ond  murder,  provided,  of  course, 
that  one  is  not  caught  red-handeti.  This  seems  to  be 
the  teaching;  of  ortho<lox  political  economy,  and  it  is 
well  to  state  the  result  plainly.  In  Goethe's  version 
of  the  old  story,  Reineke  was  successful,  and  at  lost 
became  chancellor  of  the  kinijdom.  But  there  remain 
i«me  sentimental  people,  generally  poets,  clergymeu, 
Bod  women,  who  will  not  believe  in  Beiueke. 

Asaph  Haix. 

\^aablDgton.  Den.  if?.  

A  new  meteoric  iron  from  West  Virginia. 

brouKh  the  courtesy   of  Dr.  H.  C.  Torrey,  U.S. 
Iyer  in  New  York,  I  have  come  into  possession  of 

'^mass  of  meteoric  iron  weighing  about  240  grams, 
»aid  to  have  been  found  near  Charleston,  Kanawha 
county,  W.Va.  It  is  evidently  a  fragment  from  a 
larger  mass,  as  nu  no  portion  of  its  surface  does  it 
present  any  appearance  of  the  crust  invariably  form- 
ing the  exterior  of  an  iron  meteorite. 

It  belongs  to  the  megagramic  order  of  Sbepard 
(the  Grobe  lamellen  of  Brezina's  new  classification), 

I  and  closely  resembles  the  Sevier  county  (Tennessee) 
iron.  Its  structure  is  coarsely  granular  or  crystalline, 
having  distinct  rhomboidal  crystals  embedded  in  the 
mass.  Thin  laminae  of  schrcibersite  are  sparingly 
4listribut«d  throughout,  but  not  in  such  a  manner  a.s 
t<i  produce  the  common  type  of  Widmauu  figures. 
When  a  (lolished  surface  is  etched,  it  shows  a  some- 
what tessellated  arrangement  of  the  figures  formed 
by  alternate  bauds  or  blocks  of  kainacite  and  plessite  ; 
but  the  blocks  are  irregular  in  outline,  and  somewhat 
we<lge-shB|ied,  with  rounded  sides  and  angles.  In- 
stead of  presenting  a  homogeneous  surface,  these 
blocks  seem  to  be  cemented  together  like  those 
of  the  ArvB  iron,  the  di»tingui.«hiug  fenturos  of 
tilMe  two  falls  being  confined  principally  to  two 
points,  so  far  as  relates  to  their  general  appearance 
upon  an  etched  surface  :  vii.,  the  schreibersile  shows 
conspicuously  inslone  laminae  or  blocks  in  the  Arva, 
and  only  io  scattered  thin  leaves  in  the  West  Virginia  ; 
aiiil  the  former  is  especially  subject  to  oxidation  in 
»pot»>,  while  the  latter  seems  to  be  free  from  them, 
and  it  olso  receives  a  higher  polish,  and  shows  a  little 
lighter  color.  It  was  found  in  l.'^83,  abd  other 
(•leces  are  said  to  exist  in  Kanawha  countj'.  Its 
time  iif  toll  is  not  known.  The  British  ronseum 
poweases  a  2,6UI>  gram  moss  of  iron,  stated  to  have 
been  found  in  Greenbrier  county,  W.Va.,  sufficient- 
ly contiguous  to  Kauawha  to  imply  that  both  irom 

n>nv  ' f  .-...,. 1  part  of  the  same  original  mass. 

I  ! -scriptinn  of  my  iron  sent  to  Mr. 

Db  lah  museum.  Mr.  D.  expressed  the 


opinion  tliat  such  was  the  fact,  which  is  confirmed, 
in  my  judgment,  by  his  minute  description  of  the 
museum  iron  above  referred  to.  which,  Hke  my  own.  is 
wholly  wanting  in  any  thing  like  a  crust.  A  further 
comparison  with  the  Sevier  county  iron  shows  a  like 
identity  in  all  respects  except  in  the  graphitic  con- 
tent, which  seems  lacking  in  the  West  Virginia 
masses,  but  altogether  so  close  in  apjiearance  and 
structure  as  to  suggest  that  both  might  bove  come 
from  one  original  mass.  This  inquiry  must  remain 
a  mere  suggestion,  not  fully  to  be  solved  even  if  the 
separate  analyses  should  closely  agree.  It  is  to  be 
hoped  for,  and  yet  possible,  that  fragroents  may  yet 
be  found  showing  the  natural  crusted  exterior,  and 
that  we  may  learn  whether  these  fragments  were  all 
found  at  one  spot,  or  at  such  distances  apart  as  to 
indicate  the  bursting  in  mid-air  of  an  iron  meteorite, 
and  the  scattering  of  its  fragments  over  an  extended 
line  of  flight.  Of  its  chemical  constitution  and  the 
circumstances  of  its  fall,  we  are  quite  ignorant. 

S.  C.  H,  Baojet. 
Coitlaod-OQ'Hadson,  N.T.,  Dec.  11. 


The  English  sparrow. 

Apropos  to  the  discussion  on  the  merits  and  de- 
menta  of  the  English  sparrow  pest,  it  may  be  inter- 
esting to  the  readers  of  Scirner  to  know  a  little  of  the 
way  the  bird  is  viewed  in  England.  The  London 
Acatti-my  says,  "It  is  bard  for  a  lover  of  birds  to 
approach  the  '  sparrow  question.'  Sparrows  are  found 
to  do  more  harm  than  snakes  or  tigers.  Nature's 
thieves  and  vagabonds,  they  are.  This  is  the  verdict 
of  every  one  who  investigates  the  matter.  They 
drive  away  birds  which  do  more  gooil,  and  little,  if 
any,  harm.  For  every  noxious  insect  they  destroy, 
they  consume  more  com  than  one  likes  to  calculate. 
A  Cheshire  farmer,  indeed,  estimates  the  loss  to 
England,  due  to  depredations  of  sparrows,  at  £77U,- 
094  in  a  year,  and  this  losa  ia  on  the  increase.  No 
amount  of  sensationalism  can  find  any  countervailing 
advantage.  The  careful  and  long-continued  experi- 
ments of  Colonel  Kussel  in  Essex  show  that  sparrows 
do  unmitigated  mischief,  and  the  experience  of  our 
colonies  and  of  the  Americans  confirms  the  facts 
beyond  cavil.  There  is  really  nothing  to  be  said  for 
the  sparrow.  He  carries  destruction  with  him  wher- 
ever be  goes,  and  leaves  devastation  to  mark  his  in- 
crease. From  every  point  of  view,  he  must  be  looked 
at  as  the  enemy  of  man.  Either  he  must  give  way 
to  us,  or  we  to  him  ;  and  just  now  bis  power  is  mcli 
that  he  seems  in  a  fair  way  to  become  here,  as  he  has 
already  become  in  Australia,  a  factor  in  politics. 

"  The  Colorado  beetle  can  never  commit  such 
ravages  as  the  sparrow  is  certain  to  do  wherever  be 
is  allowed  to  go  on  unchecked.  Love  him  as  we  may 
for  his  personality,  he  ought  everywhere  to  be  ex- 
terminated with  the  utmost  vigor,  for  there  is  no 
limit,  in  the  course  of  nature,  either  to  his  reproduc- 
tiveness  or  to  the  mischief  which  he  causes.  We  in 
Englaud  have  little  conception  of  the  scourge  he  bos 
proved  to  lie  wherever  be  has  been  naturalixed  in 
foreign  lands.  It  is  none  too  soon  to  have  the  ques- 
tion put  before  us  clearly,  for  every  doy  its  impor- 
tance must  become  greater."  There  may  be  some 
points  in  this  that  are  overdrawn  and  exa)(gerated, 
bat  the  general  tenor  of  the  notes  shows  that  the  pest 
is  giving  trouble  in  its  native  home  as  well  as  here. 

Ralph  S.  Tark. 
WasblngCoQ,  O.C,  Dec.  18. 


564 


SCIENCE. 


[Vou  VI.,  No.  la. 


The  Davenport  tablet. 

As  there  appears  to  be  a  doubt  in  the  minds  of 
many  archeologists  as  to  whether  these  relics  should 
be  considered  genuine  specimens  of  mound-builders' 
art,  a  discussion  of  their  claims  to  this  distinction 
seems  to  be  dea>anded. 

To  do  this  satisfactorily,  a  personal  inspection  of 
the  relics,  and  a  thorough  investigation  of  all  the 
circumstances  attending  their  discovery,  should  be 
made.  I  do  not  claim  to  be  thus  prepared,  nor  is  it 
my  intention  to  enter  at  this  time  upon  such  discus- 
sion ;  my  only  object  in  view  in  this  communication 
being  to  call  attention  to  some  items  in  reference  to 
the  'limestone  tablet'  represented  on  plate  vii.,  vol. 
li.,  of  the  Proceedings  of  the  Davenport  academy  of 
sciences.  The  unique  and  extraordinary  character 
of  these  relics  is  calculated,  of  itself,  to  raise  a  doubt 
in  the  minds  of  antiquarians  which  requires  more 
than  ordinary  pniof  of  genuineness  to  render  their 
acceptance  as  such  universal.  Examining  the  excel- 
lent albertype  of  the  limestone  tablet  given  on  plate 
vii.,  vol.  ii.,  of  the  Proceedings,  we  are  somewhat 
surprised  to  see  the  sun  represented  with  a  face  ;  nor 
is  this  surprise  lessened  by  finding  to  the  left  of  the 
'  hatchet '  a  regularly  formed  Arabic  8,  made  as  is 
customary  with  writers  of  the  present  day,  and  near 
the  upper  right-hand  corner  the  Roman  numeral  viii. 
These  are  not  museum  marks,  as  some  might  sup- 
pose, but  parts  of  the  original  inscription  on  the 
stone  when  found. 

The  facts  regarding  the  finding,  as  published  by 
the  academy  and  given  by  its  members,  are  not  cal- 
culated to  strengthen  belief  in  its  genuineness. 
According  to  the  account  given  in  the  Proceedings, 
(vol.  ii.  pp.  221-224),  the  exploration  of  the  mound 
in  which  it  was  found  was  made  by  Mr.  Gass,  assisted 
by  Mr.  C.  E.  Harrison  and  Mr.  John  Hume.  The 
account  is  by  Mr.  Harrison.  The  annexed  cut  is  an 
exact  copy  of  the  figure  of  the  mound  as  given  in 
this  account.  There  was  an  excavation  in  the  origi- 
nal earth  in  which  was  built  a  pile  of  stones  (x  in 
the  figure),  over  which  the  mound  of  earth  was 
thrown.  This  earth  was  comparatively  loose,  "  easy 
to  handle,  being  composed  of  dark  soil  with  some 
admixture  of  clay,'*  and  there  appeared  to  have  been 
no  indications  of  stratification.  At  the  bottom  of  the 
stone  pile  was  a  miniature  vault  covered  by  a  single 
flat  stone.  Lying  on  the  clay  bottom  of  this  vault 
was  the    tablet,  as  indicated  in  the  figure.      This 


vault  was  about  thirteen  or  fourteen  inches  square, 
five  inches  deep,  and,  with  the  exception  of  the  tab- 
let (an  inch  and  a  half  thick),  four  arrow-points,  a 
little  quartz  crystal,  and  a  Unio  shell,  was  empty, 
as  appears  from  this  published  account  ;  for  it  is 
stated,  that,  ''  on  raising  the  flat  stone,  an  irregularly 
rectangular,  engraved  tablet  wax  suddenly  exposed 
to  riew  as  it  lay  face  up  in  a  walled  vault,  evidently 
built  for  its  reception"  (A  in  the  figure).  But  in 
order  to  be  certain  as  to  this  inference,  I  addressed 
the  following  inquiry  to  Mr.  W.  H.  Pratt,  the  cura- 


tor of  the  museum  of  the  academy :  "  Was  the 
cavitjr  A  (fig.  17,  Proc.  Dav.  aead.  k.,  p.  Hi, 
vol.  li  )  filled  with  dirt  when  first  observed !"  to 
which  he  kindly  returned  this  answer:  "Mr.  Ci. 
Harrison,  who  assisted  in  the  work,  states  that  the 
cavity  in  which  the  limestone  tablet  was  found  «»• 
tained  scarcely  any  dirt  when  the  flat  stone  with 
which  it  was  covered  was  raised,  ezposinfc  it  to  new." 

That  there  should  have  been  an  unfilled  space  ia  t 
pile  of  loose  stone  in  an  excavation,  beneatii  a  inf 
of  comparatively  loose  dirt  which  had  stood  therefor 
centuries,  is  certainly  most  extraordinary. 

In  a  letter  now  in  my  possession,  written  by  Mr. 
A.  S.  Tiffany  in  1882, 1  find  the  following  statement: 
"  The  limestone  tablet  I  am  certain  is  a  frand.  Mr. 
Qass  was  assisted  in  digging  it  out  by  Mr.  Harrison 
and  Mr.  Hume.  Mr.  Hume  informs  me  that  there 
was  a  wall  of  small  bowlders  around  the  tablet  Oa 
the  tablet  there  were  some  arrow-points,  a  qnarti 
crystal,  and  a  Unio  shell  filled  wit£  red  paint,  the 
whole  being  covered  with  a  rough  limestone  slab, 
the  space  betteern  it  and  the  tablet  not  fitted  tritt 
earth,  and  the  paint  bright  and  clean,"  Mr.  TiSanf 
was  one  of  the  founders  of  the  academy,  and,  ai 
appears  from  the  Proceedings,  was  long  one  d  its 
moat  prominent,  active,  and  trusted  local  inemben, 
and  is  still  a  member. 

If  these  statements  in  regard  to  the  conditiini 
under  which  this  tablet  was  found  be  correct,— 
which  we  have  no  reason  to  doubt,  as  they  appear 
to  agree  in  all  essential  particulars,  —  there  are  gtros; 
reasons  for  suspecting  that  it  was  a  plant  made  bj 
some  unknown  person  to  deceive  the  members  of  the 
academy.  The  simple  fact  that  the  little  vault  Doda 
the  pile  of  loose  stones  was  empty,  save  the  preseace 
of  the  relics,  appears  to  absolutely  forbid  tiie  idea  of 
age.  It  is  well  known  to  all  who  have  taken  any  part 
in  excavating,  that  the  water,  running  down  tlutiagk 
earth  and  a  pile  of  stones  beneath,  will  at  length  tfl 
all  the  crevices  with  earth,  and  in  fact  all  plans  not 
hermetically  sealed. 

It  is  proper  to  add  here  that  Mr.  Tiffany,  in  the 
same  letter,  vouches  for  the  honesty  of  Mr.  Qass  (the 
finder),  who,  he  believes,  was  deceived.  SpeaUog 
of  the  elephant  pipe  found  by  Mr.  Gass,  which  he 
also  thinks  was  a  plant,  he  says,  "  It  bears  the  same 
finger-marks  as  the  first  one  [first  pipe],  and  Mr. 
Gass  could  be  deceived  with  that  plant  as  be  was 
with  the  tablet.  Mr  Gass  is  honest."  I  have  Mr. 
Tiffany's  acknowledgment  that  this  letter,  which  hai 
been  in  my  possession  since  1883,  is  authentic. 

Utkits  Tbous. 

Disinfection. 

In  my  article  on  '  Disinfection,'  published  in 
Science  of  Oct.  16  (p.  330),  under  the  heading  'Sol- 
phurous  acid  gas,'  the  statement  is  made  tbattfaii 
agent  '  is  important  for  the  destmction  of  spores.' 
The  reverse  of  this  is  true,  and  the  sentence  sboold 
road  '  impotent  for  the  destruction  of  spores.' 
Curiously  enough,  the  same  mistake  has  been  made 
by  the  printer  in  my  article  on  '  The  destruction  of 
cholera  germs,'  in  Dr.  Wendt's  recent  work  on 
'  Asiatic  cholera '  (p.  332).  Both  of  these  article) 
were  published  during  my  absence  in  Europe,  and  I 
had  consequently  no  opportunity  to  correct  the  proof. 
Unfortunately,  the  printers  have  made  several  other 
serious  errors  in  the  last-mentioned  article,  the  chief 
of  which  is  the  substitution  of  the  word  '  grain '  for 
■  gram,'  on  p.  333.  Gkobob  M.  Stcbnbxbo. 
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NaturalisW  fittd-clnb  of  Johns  HojMni  nnirrrHty, 
Baltimore. 

Not  2">.  —  Dr.  J.  P.  ifcMunioh  rp|iorte<l  on  the 
work  of  the  zooIok''"'''  scfti"".     A  cruise  was  mndo 

wn  tho  hnrbor,  and  pome  inte-restin^f  marine  forms 
ID  by  the  tow-net,  including  Evndne,  a  clndooeran, 

a  peculiar  copepo<l. Mr.  W.  S.  Bailey  spoke 

of  the  progress  made  toward  coropletinp  the  eeoloRi- 
cal  map  of  Baltimore,  and  mentioned  the  following 
minerals  recently  fotind  in  the  vicinity  :  malochi'o 
anil  chalceflnny  (Bare  Hills),  nmethys-'t.  (Elysville  and 
Owinp's  Millsl,  kyanite  and  fihrolite  in  mica  schists, 
on  the  roBi]  Ix-lween  Reisterslown  pike  and  Garri- 
son's Inne. Mr.  F.  H.  Herrick  (lave  the  results  of 

oliBervations  made  this  month  (Nov.  14-31)  on  the 
vitality  of  plants  as  exhibited  by  their  per»istence  in 
producing  flowers.  Within  the  time  mentioned  forty- 
six  »pecies  of  plants  were  found  in  flower  in  the 
neiphborhood  of  Baltimore.  Of  these,  eightven 
Wonjr  to  the  order  of  Conipositoe.  and  twenty,  or 
cine-half,  are  weeds  introduced  from  Europe.  The 
latter  wereuJinally  the  freshest,  and  produced  Bowers 
and  fruit  in  in°eateKt  abundance.  Of  the  non-intro- 
duced plants,  siuKle  specimens  were  commonly  found, 
and  those  often  small  or  withering.  Leaving  the 
latt«r  out  of  consideration,  the  late  floweriDg  of  the 
introduced  species  is  reodily  accounte<l  for.  Many 
of  them  are  jH'rennial  in  the  milder  diinnte  of 
Europe,  and  consequently,  when  brought  to  this 
country ,  strive  to  produce  flowers  and  fruit  the  year 
round.  Stcllaria  media,  the  common  chickweed,  is 
a  type  of  this  class,  and  is  virtnally  in  flower  the 
whole  year.  The  snow  covers  in  fall  its  buds  and 
flowers,  which  expand  as  soon  as  the  ice  melts  from 
around  them  in  spring.  This  plont  was  dug  from 
under  two  feet  of  snow  in  midwinter  in  Vermont, 
and,  after  being  placed  in  water  a  few  hours,  it*  flow- 
ers were  fully  expanded.  This  explains  it«  phenom- 
enally early  appearance  in  blossom  in  spring. The 

dispersion  of  seeds  was  illustrated  by  the  jksIs  of 
CB.ssia  niclitans  and  the  '  button-balls '  of  Plataiius 
is.  Tho  latter  tree  produces  on  the  aver- 
lUsand  seeds  to  each  ball,  and  therefore,  in 
many  millions  of  seeds  ;  yet  it  is  far 
frani  abundant  in  this  and  other  localities.  The  oak, 
which  produces  relatively  so  much  less  seed,  is  the 
prevailing  tree  in  this  region.  Tlie  sycamore  belongs 
to  an  ancient  type,  the  same  genus  being  found 
among  the  fossils  of  the  Laramie  group.  The  con- 
ditions for  its  abundant  growth  are  apparentlv  less 

favorable  than    formerly. Dr.    Barton    spoke  of 

the  bursting  of  the  poils  of  the  Wistaria,  comparing 
the  sound  produced  to  a  pistol  re|K>rt. 


Caleodax  of  Societies, 


mUiimphietil  society,  Waahinf/ton, 
Dec.  5.  —  Annual  address  by  the  president,  Asaph 
■Ball ;   subject,  American  scientific  societies. 

l)ee.  19.  —  The  following  oDBcers  were  elected  for 
IfiSC  :  President,  J.  S  Hillings  ;  vice-presidents, 
I'Williani  Hiiiliiiess,  Gnrrick  .\lallcry.  C.  E.  Dutton,  J. 
UiJgard  ;  treasurer,  Kolwrt  Klelcher ;  iecretaries, 
}.  K.  Gilbert,  Marcua  Baker  ;   member*  at  hirge  of 


the  penerol  committee.  H.  H.  Bates,  F.  W.  Clarke, 
\V.  H.  Dall.  J.  R.  Eastman,  Henry  Faniuhar.  Q.  B, 
Ooode,  T.  C.  Mendenhall.  H.  M.  Paul,  C.  V.  Biley. 

Anthrojtologieal  aocirty,    Washington. 

Dec.  1. — C.  F.  Adams.  The  omitted  factor  in  the 
promotion  of  the  public  good. 

iJcc.  lo. —  Discussion  on  the  distribution  of  wealth. 
Biolo(iical  soeiety,  n'ruhiniiton. 

Dec.  12. —J.  M.  Flint,  17  S.N. ,  Exhibition  of 
representative  specimens  of  Foraminifera  from  the 
dredgiiigs  of  the  U.  S.  flsh-commission  steamer 
Albatross  :  Romyn  Hitchcock,  The  red  snow  ;  W.  S. 
Barnard,  Digestion,  environmental,  etc.;  C.  V. 
Riley.  The  mildews  of  the  gra|)e  vine  ;  C.  Hart  Mer- 
riam.  Description  of  a  new  sub  fpecles  of  the  com- 
mon eBBt<?ru  chipmunk  (Tamias  striotus). 

Emjinerrn''  vtub^  Phllttiirtfhin, 
Dec.  5. —  C.  W,  Buchholz,  Engineering,  its  acbieve- 
mentti  and  its  reward. 

Connerlirut  acailemy  of  arts  anil  Krimret. 
Lire.  1(1.  —  C.  S.  Hastings,  Some  recent  determina- 
tions of    the  velocity  of  light ;   Leonard  Waldo,  De- 
scription of  on  electric  sraelting-furnace. 

American  academy  of  art.'  and  sciences,  Boston. 

Dee.  9.  —  William  A.  Rogers  and  Austin  L.  HcRae, 
Experiment«  npon  the  determination  of  the  tempera- 
ture of  metals  as  a  function  of  their  mass. 

Boston   society  of  natural  liiatnry. 
Dee.  2.  —  Frank  H.  Cnshing,  An  Indian  naturalist, 
or   some  Zufii  conceptions  of  animal  and  plant  life  : 
S.   H.   Scuddcr,  Some  recent  important   discoveries 
among  the  oldest  fossil  inserts. 

Dec.  16. — W.  O.  Crosby,  Notes  on  joint-stmctnre. 
Society  of  arts,  Boston. 

Dec.  10. —  Lieut.  F.  Ci.  Sprague.  Application  of  an 
electrical  system  of  propulsion  on  elevateil  railroads. 

Dec.  33.  —  LJeut.  E.  L.  Zalinski,  U.S.A.,  The 
pneumatic  dynamite  gun,  and  the  use  of  high  ex- 
plosives in  warfare. 

Appalachian  mountain  club,  Boston. 
Dec.  11.  —  E.  C.  Pickering,  Geodetic  observations 
from  Moosilauke  and  Mansfield  ;  Alfonl  A.  Butler, 
The  Tripyramid  slides  of  188.1 ;  A.  L.  Ofiodrich, 
Notes  on  the  region  east  of  Wild  Biver  and  aoutb  of 
the  Androscoggin. 

Society  of  natural  history,  Cincinnati, 
Dec.  I. — J  Ralston  Skinner,  Measure  of  the 
mound  builders  ;  Joseph  F.  James,  A  new  species  of 
Gomphoceras  from  the  Trenton  group  of  Wisconsin  ; 
A.  P.  Morgan,  The  Polyporei  of  the  Miami  valley ; 
T.  H.  Aldrich,  Tertiary  fossils  of  Alabama. 

A"on!ta»  academy  of  science. 
Nov.  10,  (inntwif  meetinij  —F.  H.  Snow,  A  fossil 
bird  track  in  the  Dakota  sandstone :  Robert  Hay,  A 
geological  section  down  Fall  River  ;  R.  J.  Brown, 
Natural  gas :  F.  W.  Crogin,  A  foraminiferous  lime- 
stone that  admits  of  a  iMilisb  like  marble ;  The 
natural  history  of  Barber  county  ;  A.  H.  Thompson, 
Tho  relation  of  the  state  geological  survey  to  the 
national  survey ;  J.  T.  Lovewell,  Studies  on  the 
rainfall  of  the  state,  showing  no  sensible  increase ; 


E.  L.  Nichols  «id  W.  S.  Franklin,  The  destmction 
of  the  passivity  of  iron  by  magnetic  action ;  Lissa- 
jou's  flfirares  in  three  dimeDsions  ;  B.  B.  Smyth,  Har- 
monic forms ;  J.  V.  WilUrd  and  G.  H.  Failyer, 
Extraction  apparatus  to  extract  fat  and  similar 
substances;  Sidenky's  method  of  separating  calcium 
from  strontium  ;  J.  T.  Willard,  Comparative  sweet- 
ness of  cane  sugar  and  invert  sugar :  E.  H.  S. 
Bailey,  Bromide  of  sodium  in  the  water  of  an  arte- 
sian well  at  Independence  :  E.  C.  Franklin  and  E.  H. 
S.  Bailey,  Ck>mparative  bitterness  of  different  sub- 
stances ;  L.  E.  Sayre,  Digestive  ferments ;  D.  E. 
Lautz,  Kansas  birds  ;  Warren  Knaos,  Kansas  Coleop- 
tera;  A  beetle  that  infests  and  destroys  evergreen 
trees  ;  D.  E.  Leutz,  Qreat  crested  fly-catcher  and 
the  blue  grosbeak :  Warren  Knaus,  Ice-worm ; 
Mrs.  N.  S.  Kedzie,  Science  in  the  kitchen  ;  W.  A. 
Kellerman,  Methods  of  collecting  and  classifying 
fungi  ;  E.  A.  Papenoe,  Kansas  Orthoptera  and  Hemip- 
tera :  J.  D.  Parker,  Wind,  temperature,  elevation 
and  situation  in  determining  rainfall. 
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Abbot,  F.  E.  Scientific  theism.  Boston,  Lilllr,  Brown  &* 
Co.,  1885.    23-Hi9JP.     1*°. 

Astor,  W.  \V.  Valentino :  an  liistorical  romance  of  the  six- 
teenth century  in   Italy.     New  Yorlc.  Scri^ner,  1865.     84-325  p. 

11°.      $2. 

Dall,  r.  H.,  Mrs.  What  we  really  know  about  Shakespeare. 
Boston,  Rabtrtt,  1B86  1188;).    aa«  p      is°.    f  1.2; 

Dujardin-Besumetx,  Dr.  I^es  nouvelles  medications.  Paris, 
Doin,  1886  [1885I.    8-I-191  p.,  illustr.    8°.  (New  York,  Christem, 

$>•) 

Oately,  C.  L.,  and  Kletxsch,  A.  P.  Cylinder  condensation  in 
steam  engines.  An  experimental  investigation.  Philadelphia, 
yoKrii. /■Vox*.  i'«w/.,  1 1885.1    70-I-2  p.,  illustr.    8°. 

Qenth,  F.  A.  Contributions  to  mineralogy.  Philadelphia, 
Amer.  ihilos.  soc ,   1885.    [18]  p.    8°. 

Qenth,  F.  A.,  und  Rath,  U.  vom.  Ueber  vanadate  und  jod- 
silber  von  Lake  Valley.  Sierra  county.  New  Mexiko.  Leipzig, 
Enrtlmann,  1885.     I31I  p.,  pi.     8". 

Oeogrsphy,  The  eclectic  elementary.  Cincinnati,  Van  Ant" 
wer/,  Bragr-b"  Co..  [iSBs.]    82  p.,  illustr.    8°. 

Marcel,  G.  Cartographic  de  la  nouvelle  France  supplement 
k  I'ouvrage  de  M.  Harrisse  public  avec  des  documents  inMits. 
Paris,  Maisonmeuve,   1885.    41   p.    8**.    (New   York,  Christem, 

»■•) 

Marcel,  A.  Le  maroc  voyage  d'une  mission  fran^aise  ik  la 
cour  du  sultan.  >d  ed.  Paris,  Plon,  1886  [1885].  8-^-298  p.,  11 
pi.     16°.    (New  York.  Christem,  tt^i-) 

Memorial  technique  univenel.  Pans,  Le  SoudUr,  [1885.]  421 
p.,  illustr.    48°.    (New  York.  Christem,  $2.30.) 

Meylert,  A.  P.  Notes  on  the  opium  habit.  4tb  ed.  New 
York, /»K/>«a<>r,  1885.    8-I-45P.     16°. 

Morse,  E.  S.  Japanese  homes  and  their  surroundings.  Boston, 
7"/<  *«or,  1886  I1885I.     34-f372  p.,  illustr.     8°.     $5. 

Nourrisaon.  Tableau  des  progres  de  la  pens^humaine  depuis 
Thalcs  jusqu'a  Hegel.  6th  ed.  Paris,  Perrin,  1886  [1885].  8-<-6a4 
p.     12°.    (.New  York,  Christem,  $1.35.) 

Ratxel,  F.  Volkerkunde.  Vol.  1.,  lief.  i-io.  l^iprig,  Bibliv 
'  erapkitchei  inslitut,  1485.  544  p.,  10  pi.,  Illustr.  4**.  (New 
Yon«,  Westermann.) 

RauchfuM,  F..  Widerstand  und  maschinenleistung  der  dampf- 
schiffe.  Kiel,  Liptlus  &•  Tisch<r.  1886  (1885I.  «o  p.,  illustr.  8°. 
(New  York,  Stecncrt,  $1.50.) 

Ray,  P.  H.  Report  of  the  expedition  to  Point  Barrow,  Alaska. 
Washington,  C(>r'frifw^)«/,  1885.    60^  p.,  20 pi.,  illustr.,  map.    4^. 

Reclus,  F.  Pierre  Kropotkine.  Paroles  d  un  r^volt^.  Nouvelle 
id.  Paris,  Marfoti.  I1885.]  lo-f 342  p.  16°.  (New  York,  Chris- 
tem, $1.25.) 

Rosny,  L.  de.  Les  romains  d'orient  apcr^u  de  Tethnographie 
de  la  roumanie.  Paris,  Maisonneuve,  1885.  140  p.,  illustr.  24**. 
(NewYork,  Christcrn,  50  cents.) 

Schmidt,  C.  The  social  results  of  early  Christianity.  Tr.  by 
Mrs.  Thorpe,  with  essay  by  R.  W.  Dale,  LL.D.  l^ndon,  hiistrr, 
1885.     32-1-480  p.     I2">.     (New  York,  Scribner  4  Welford.) 

Schwatka,  r .  Nimrod  in  the  north.  New  York,  Catteli, 
i8Ss.    K". 

Scudder,  N.  P.  Bulletin  of  the  U.  S.  national  museum.  No. 
23.  Bibliographies  of  American  naturalists. — ii.;  The  published 
writings  of  Isaac  I.ea,  LL.D.  Washington,  GoverHtnent,  1885. 
60-1-278  p.,  portr.    8". 


Simon,  G.-E.    La  avk  chinoise.    Paris,  XtmvelU  rrvme,  1885. 

3S0P.     le".    (New  York,  Christem,  t<  25.) 

State  boards  of  health.  National  conference  of.  niioois,  St^e 
board  e/kralth.\'i&%.    63  p.     8". 

Sunshine  and  sea  :  a  yachting  visit  to  the  Chanoel  Islands 
and  coast  of  Brittany.  London.  Kegan  Paul,  Trench  6*  Ct„ 
1885.    266  p.,  illujtr     t2«     (New  York.  Scribner  ft  Welfotd.i 

Svoboda,  A.  Kritische  geschichte  der  ideaie.  Band  i.:  Der 
seelenwahn.  Leipzig,  Griebem,  1886  [1885].  6m  p.  8°.  (New 
York,  Christem,  t4.6o.) 

Trouessart,  E.-L.  Les  microbes,  les  fennenu,  et  Ics  moisis- 
sures.  Paris,  Bailliere,  1886  (1885].  4-(-304-(-j2  p..  illustr.  8". 
(New  York,  Christem,  $2.) 

U.  8.  coast  and  geodetic  survey.  Report  for  1884.  Appendix 
No.  15.  Methods  and  results,  gravity  research,  use  of  the  noddy 
for  measuring  the  swaying  of  a  pendulum  support.  Washiagtoo, 
Governmenl,  1885.    [81  p.    4*. 

The  same.    Appendix   No.    16.     Methods  and  results, 

gravity  research,  effect  of  the  flexure  of  a  pendulum  upon  its 
period  of  oscillation.     Washington.  C^^r^nrxf^i*/,  188s.    [3]  p-  4°. 

U._  S.  department  of  agriculture.  Methods  of  anadysis  of  com- 
mercial fertilizers.     Washmgton.  Gitrrrmment,  188^.     49  p.     8°. 

U.  S.  geological  survey.  Bulletin  No.  7.  A  catalogue  of  geo- 
logical maps  relalive  to  North  and  South  America.  By  J.  aiid  J. 
B.  Marcou.     NVashington,  GtrverMmemt,  1884.     184  p.    8". 

Bulletin  No.  8.     On  secondary  enlar^mcnts  of  mineral 

fragments  in  certain  rocks.  By  R.  D.  Irving  and  C.  R.  Van 
Hise.     Washington.  Gor'ermmem/,  1884.     56  p..  6  pi.,  illustr.    S". 

Bulletin  No.  9.  A  report  of  work  done  in  the  Washing- 
ton laboratory  during  the  fiscal  year  1883-84.  By  F.  W.  Clarke 
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THE  CANADIAN  PLAINS. 

The  nanip  Qu'Apj)ellp.  Riven  to  the  river, 
harminf;  valley,  oiul  villa^^e  in  pastern  Aiwinflioia. 
long  ajet)  BPttle<l  by  half-bree<lB,  an<I  now  one  of 
ilie  most  priMluctive  districts  in  the  north-west,  is 
itornlly  '  Who  calls?'  It  is  French  for  an  old 
[ope  «i>[iellati":>ii,  Kntcijnra,  referring  to  the  eurioiiB 
callinK  or  talking  noises  heani  there  in  winter 
from  beneath  the  ice.  These  sounds  are  roost 
noticejible  ainonf;  the  deep  coiilees  near  Fort 
Qu'Apiielle,  some  fifteen  miles  north  of  the  rail- 
way station.  Ttie  Cree«  had  a  seiMirale  name, 
however,  for  the  l(x;ality  of  the  Hud-son  Bay  com- 
pany's trading  fort.  Kipriyikinik,  mtianing  '  clo«e*l 
l^tes,'  and  referring  to  an  al>originaJ  flsh-dam  at 
;hat  point.     The  wonl  '  Slanitoba*  (whicli  is  not 

nouneed  M.anitoba)  sifpifies  'spirit  voices,'  and 
Vas  given  to  the  lake  by  the  Indians  on  account  of 
the  remarkable  8u.sce])tibility  to  echoes  (KXisessed  by 
the  flinty  cliffs  of  its  largest  island,  nn  echo  to 
all  ahoriginn]  minds  being  the  mocking  answer 
'•of  some  miwbievoTvs  spirit. 

Just  wt<8t  of  Moose  Jaw  we  rise  to  the  top  of 
that  great  stepfie  calleil  the  t  Jraiid  Coteau  du  Mis- 
souri, which  abruptly  sei>nrat<«  the  drainage  of 
that  river  from  the  Saskatchewan's.  It  is  a  <lrj' 
plain,  resemblhig  more  that  of  Dakota  than  any 
thing  seen  farther  east.  It  is  prolmbly  true,  as  has 
iften  been  e.Tplained,  that  the  reason  why  the 
hole  valleys  of  the  .\8Miniboine.  Qu'Appelle,  and 
flower  Saskatchewan,  are  not  covert<d  with  trees, 
,  that   they  were  annually   bumeiJ  over  by   the 

lians  in  signalling  to  one  another,  or  as  nn  aid 
in  guiding  and  chasing  the  buffalo.  With  the  ex- 
tinction of  the  bison,  and  the  conse<juent  disai>- 
pearancc  or  concentration  of  the  nomaiis,  forests 
would  re-assert  their  sway  were  it  not  for  the  new 
interference  of  white  settlement. 

U|>on  these  more  arid  ujilands.  tree-growth  is 
not  to  lie  expected,  and  seems  never  to  have  ex- 
isted. Yet  they  are  by  no  meims  as  dry.  nor  as 
,lMiTfn,  as  those  within  the  United  States.  Agri- 
!rulture  succeeds  without  irrigation  all  the  way  be- 
twe«in  Moose  Jaw  and  the  foot  of  the  Rockies, 
hough  only  a  few  years  ago  that  area  was  termed 

lewert.  Tlie  one  drawback  is  early  frost:  bat 
[the  peiij)le   are  learning  how  to  diminish  within 

pnu-ticahle  limit  the  danger  from  tliis  sounv*. 
nint's  article  in  the  Century  tar  October.  IH^'5, 


though  as  a  whole  inadequate  and  unsatisfactory, 
(lis«-UB8eB  this  point  prettj'  well,  and  shows  (what 
n)y  <nvn  later  oliservation  Ijore  out)  tlitit  the  rail- 
way romiKiny's  exix'rimentjd  fiinns  pnxluceil 
iMnmtiful  crojiH  at  inter%'nlB  idl  the  way  from  the 
beginning  of  the  Ctiteau  t<}  the  crossing  of  the 
South  Saskatehewan.  Tlio  geology  of  thefu:-  up- 
lands, and  other  (thysical  charactt-ristirs,  are  well 
presented  by  Dawson,  Hind,  and  other  explorers, 
whose  reiK>rts  have  been  printed  by  the  Canadian 
or  Englisih  governments.  Our  Pa<ific  railrcMid  re- 
ports hold  much  information  and  msmy  pictures 
as  to  the  Cottviu,  which  is  not  without  it.i 
beauty. 

The  characteristic  feature  in  the  scenery  wlii<-h 
constantly  interrujits  the  monotony,  and  marks 
another  distinction  fnim  the  'American'  plains, 
is  the  great  numlier  of  lakes.  Tliey  liegin,  as  seen 
from  the  cars,  with  the  Old  Wives'  lakes,  —  ox- 
tensive  bodies  of  water,  into  wliich  How  several 
considerable  streams  from  the  Cypress  Hills,  but 
which  have  no  outlet.  Tlu'se  lakes,  like  most  of 
those  wliich  su('cee<l  them,  are  saline.  The  jxMiple 
then'  will  tell  you  that  this  is  due  to  the  iKitash 
washed  into  them  after  jirairie  fires.  It  would  Im- 
eai<y  to  argue  this  out  of  e\iRt«'nce,  and  show 
that  their  salts  are  sulphateK  of  sodium  and  mag- 
nesium, together  with  certain  chlorides,  disBolvt'<l 
out  of  the  miu-ly,  j-retaceous  soil.  In  ninny  of  the 
smaller  lakes  the  eflloresceni-e  of  these  salts  forms 
a  snowy  beach,  upon  which  the  waters,  blue  as  the 
sky  (or  jjerhaffs  |>ale  green  when  the  ref1e<-tion  of  the 
azure  sky  mingles  with  th<'  yellow  iKitt-orn  shining 
through),  break  with  a  constantly  refn-shing  r\\i- 
ple :  and  this  glitU'ring  strand  is  itself  riuuned  !»>■ 
a  line  of  richly  red  siuiipliin<.  »u(1ine<l  with  the 
vivid  emerald  of  grniwes  kept  fresh  by  the  moisttire* 
for  a  narrow  K|>ace  U'tween  the  water  and  thepray 
plain.  .Sometimes,  late  in  summer,  the  sally 
|Mmds  will  partly  dry,  leaving  muddy  Mats  ex- 
posed, where  a  cli.we  brilliant  carpet  of  rijH'  sam- 
phire, maroon  in  color,  will  oversjiread  the  wlii- 
tene<l  mud  ;  while,  in  cases  wfiere  the  alkali  is 
exc<?ssive.  no  samphire  grow-s,  but  the  drying-up 
of  the  lakelet  leaves  a  wide  area  of  gkvuning 
salt,  looking  precisely  like  ice  or  cru»te<l  snow. 

The  larger  ponds  are  frequented  by  hosts  of 
herons,  gulls,  and  wliite  {telicans.  I  have  no  doubt 
the  la-st  named  bn-ed  there.  The  great  expanse 
I'  rowing  in  fetid  sulphurous  mud  around 

ii  -,  gave  the  name  Rush  Ijike  to  one  ol 

llir  iargt-st  iHmds  seen :  but  this  is  very  uuusual. 
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and due  probably  to  the  comjMirative  freshness  of 
the  water.  I  found  Limnea  campestris,  Planorbis 
trivolvis,  a  small  Gyraulus,  and  a  Physa,  on  its 
banks  during  the  halt  of  the  train.  Physa  does 
not  object  to  strongly  alkaline  waters,  or  to  springs 
of  a  high  temperature,  and  probably  occurs  in 
most  of  the  alkali  ponds.  Ducks  are  not  common 
even  in  the  migrating  seasons,  though  one  small 
water-fowl,  which  seemed  to  be  a  grebe,  abounded 
on  nearly  all  the  lakes. 

The  birds  of  this  region  have  been  pretty  thor- 
oughly collected  by  Professor  McC!oun,  who. 
more  than  any  other  naturalist,  lias  travelled  over 
these  north-western  plains.  He  made  this  year 
a  list  of  no  less  than  110  species  of  birds  during 
a  rather  limited  search  for  alpine  plants  between 
Calgary  and  the  Selkirks. 

The  railway,  after  crossing  the  South  Sas- 
katchewan, in  lat.  50°  at  Medicine  Hat,  on  a  beau- 
tiful iron  truss  bridge  built  in  Pittsburgh,  takes  a 
northerly  course  untU  it  reaches  the  51st  parallel 
at  Calgary.  This  is  on  the  outermost  edge  of  the 
foot-hills  of  the  Rockies,  which  first  come  into 
view  at  Qleichen,  100  miles  away.  This  was  neu- 
tral ground  between  the  Plains,  Crees,  and  the 
Blackfeet ;  the  former  wandering  northward, 
and  the  latter  occupying  the  Cypress  HUls  and 
the  plains  between  Bow  River  and  the  country 
of  the  Bloods  and  Hegans  along  the  U.S.  bound- 
ary. On  the  lower  Bow  River  wei-e  located  a 
section  of  the  Blackfoot  nation,  named  Sarcees. 
The  site  of  Gleichen  was  known  to  the  trappers 
in  the  long-long-ago  of  the  last  decade  as 
Blackfoot  Crossing.  Since  then  the  Bow  was 
easily  fordable.  Thirty-five  miles  northward, 
where  the  Rosebuds  flow  into  Red  Deer  River, 
arc  the  Hand  Hills,  having  bluff  faces  southward 
forming  the  '  Cree  look-out.'  The  Blackfeet, 
going  north  in  pursuit  of  buffalo,  would  be  sighted 
by  sentinels  posted  here,  and  instantly  chased, 
whereupon  a  race  would  ensue  back  to  the  Cross- 
ing. There  may  still  be  discovered  remains  of 
intrenchments  thrown  up  by  liard-pressed  Black- 
feet as  a  defence  in  fighting  off  their  pursuers 
untU  they  could  get  to  the  safe  side  of  the  ford. 
This  borderland  of  constant  struggle  ought  to 
yield  a  rich  harvest  to  the  archeologist.  How 
Putnam  or  Abbott  would  enjoy  following  the  first 
plough ! 

I  was  told  in  regard  to  these  Indians  (who 
look  and  dress  precisely  like  those  in  Dakota  and 
Montana)  something  which  was  new  to  me ; 
namely,  that  originally  (not  through  white  teach- 
ing) they  kept  a  regular  police  patrol  in  their 
villages  all  niglit.  Tliis  consisted  of  a  few  young 
men  appointed  daily  by  the  chief,  whose  business 
it  was  to  see  that  no  one  left  or  entered  the  vil- 


lage after  bed-time  without  a  thorough  exidaoa- 
tion,  and  to  prevent  skylarking  or  mischief  of  asj 
kind.  This  was  not  a  herd-guard  or  militai; 
precaution,  but  a  civil  police. 

Calgary  is  advantageously  placed  at  the  junctioB 
of  the  Bow  and  Elbow,  —  names  g^ven  by  the  In- 
dians. It  stands  upon  a  gravelly  plateau,  with 
no  trees  in  sight  save  the  cottonwoods  in  the 
river-bottoms,  and  with  the  mountains  grandly  in 
view.  It  is  the  site  of  quite  a  modem  post  of  the 
Hudson  Bay  company,  which  has  now  abandoied 
its  stockade  for  a  commodious  store  in  town, 
and  it  is  the  headquarters  garrison  of  the  momited 
police.  The  horse-training  evolutions  of  this  ir- 
regular cavalry  are  very  interesting ;  and  one  bean 
remarkable  stories  of  the  fidelity  and  intelligence 
displayed  by  these  animals  during  the  ardnoos 
campaigns,  often  in  the  depth  of  winter,  which 
they  often  share  with  their  riders.  Many  a  half- 
frozen  trooper's  life  has  been  saved  by  the  kind- 
ness and  courage  of  bis  horse.  Calgaty  is  a  Urge 
and  growing  town. 

The  winters  here  are,  of  coune,  very  severe; 
the  mercury  often  sinking  to  —  40°  F.,  and  staying 
below  —  80°  for  weeks  together.  No  one  com- 
plains, however,  except  when  the  wind  blows; 
yet  harrowing  tales  of  suffering  and  death  aie 
heard,  where  men  have  been  caught  at  some  di>- 
advantage.  The  snow  in  the  foot-hills  lies  deep, 
but  on  the  plains  disappears  rapidly  under  the 
influence  of  the  warm,  dry  wind  sweeping  np 
from  the  great  Utah  and  Columbia  basins,  whidi 
people  here  erroneously  call  the  Chinook.  Cattle 
feed  out  all  winter  among  the  rolling,  partlr 
wood  ridges  about  Fort  HcCleod,  —  perhiqis  the 
beet  cattle-region  on  the  continent ;  but  in  the 
neighborhood  of  Calgary  winter  feeding  is  neces- 
sary, and  as  far  north  as  the  Red  Deer  Riva  (t 
fine  summer  range)  cattle-ranching  is  considaed 
impracticable  on  account  of  the  depth  of  snow. 
Between  Calgary  and  Fort  McCleod  the  foot-hiDs 
are  devoted  to  sheep.  Ebmest  Ikoebsou. 


CARBOLIC  ACID  AS  A  DISINFECTANT. 

Of  all  poptdar  ideas,  none  seems  to  be  more 
firmly  rooted  in  the  public  mind  than  the  notion 
that  carbolic  acid  is  a  disinfectant  of  the  most 
powerful  nature.  When  a  disinfectant  is  wanted, 
people  go  to  a  druggist  for  some  preparation  of 
carbolic  acid,  and  he  gives  them  'carbol,'  or  'car- 
boline,'  or  '  carbolcine,'  or  '  carbolic  purifying 
powder,'  or  some  similar  thing,  which  is  warrant- 
ed to  be  'the  best  disinfectant  known,'  and  'a 
sure  preventive  against  small-pox,  measles,  chol- 
era, mumps,  diphtheria,  whooping-cough,'  etc. 
Then  the  buyer  goes  home,  sprinkles  his  carbolic- 
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\bl-'\A  preparations  round,  Bmelte  a  strong  suiell.  and 
feels  safe. 

This  notion  probably  arose  from  the  fact  that 
carbolic  acid  is  a  very  good  deodorizer  and  a  very 
good  antiseptic,  and  tliat  tin?  popular  niind  liaa 
fmled  to  i1istiuf;iiii(li  between  these  pro))ertae8  and 
thoee  of  ii  dijsiiifeitant.  lndee<l,  it  may  Ix?  said 
that  the  m'ientitic  mind  made  the  same  mistiike 
until  the  ubiquitous  jtenu  theory  made  its  appear- 
ance to  explain,  among  other  things,  just  wluit  a 
disinfiytajit  was.  A  disinfectant  must,  acconling 
to  this  theory,  be  a  germicide ;  and.  if  it  is  to  Ix- 
of  any  use,  it  must  kill  the  germs  quickly,  and 
when  used  in  couij)aratively  small  quantities. 
The  question  before  us  is  to  dwide  how  far  car- 
bolic acid  fullils  this  indication.  The  first  ex- 
periments '  made  with  a  view  to  answering  thU 
question  were  those  of  Rofienbach,-  who,  in  MiTA, 

jowed  by  experijnents  on  unhealthy  pus  that  a 
O..Viier-<-ent  solution  of  carboUc  acid  did  not  act 
on  this  substance  as  a  disinfectant,  but  (hat  u 
5-ljer-cejit  solution  did.  About  the  same  time 
Devaine  ■  proved  that  a  0.5-per-cent  solution  liad 
no  effect  on  the  anthrax  liacillus.     Simihir  experi- 

ent«  by  Braid w(»(xl  and  Vacher.'  and  Dougall,'' 
m  to  show  conclusively  that  vaccine  virus  is 

ot  changed  when  subjected  to  the  prolonged 
otion  of  a  l-per-cent  solution  of  carlx)lic   acid, 

nd  that  in  some  cases  it  was  not  affected  by  a 

jjer-t'ent  solution.      Sternberg '  has  also  shown 
t  notliing   less  than  an  0.8-per-cent  could  be 

lied  on   to  destrtjy  the  micrococci  of  pus  and 

pticaemia. 

The  latest  researches  on  this  subji-ct  are  those 
if  (ittrtner  and  Plagge.'     These  gentlemen,  under 

le  sufK-rvision  of  Koch,  carried  on  a  careful  and 
'laborate  series  of  experiments  on  thirteen  differ- 
nt   species  of  micrococci,   using  solutions  of   1 

r  cent,  2  per  cent,  and  3  per  cent.     One  part  of 
lUre  culture  was  sliaken  up  with  forty-nine  fiarts 
)f  the  carbolic-acid  solution,  and  allowed  to  stand 
a  longer  or  shorter  time. '    Then  a  small  \xit- 
ion  fjf  the  mixture  was  placed  in  conditions  favor- 
Jo  to  growth.     It  was  found  that  under  these 

rcumstances  Ihe  l-|)er-cent  solution  did  not  act 
t  all  as  a  germicide,  that  the  2-per-cent  solution 
[tailed  to  kill  the  germs  in  two  out  ot  the  thirteen 

■  Ad  »ih»u«llT<i  ritximf  ot  thr  litcnturo  on  tbia  (abject 
I  to  be  riiuui]  III  tbit  Medical  new,  xlvl.  317-810. 

«  itfd.  record.  Till.  4«7. 

'  <\)mptf»  rendu'.  IixtII.  l|li!I-8S8, 

>  Brit.  mnl.  anmc,.  golDotlDe  raportn.  Loodon,  IttTV. 

•  Brit.  mr<t.jovrn..  iKV.  M.  7ai-7W. 

•  Amwr.Jnurti.  med.  m:.,  \XT\V.  8?1-Jil4. 
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cases,  and  that  the  3-per-cent  solution  acted  in  all 
cases  as  a  disinfectant.  A  further  series  of  ex- 
periments showed  tlint  a  3-per-cent  solution  of 
carbolic  acid  would  probably  act  as  an  efficient 
disinfectant  when  applied  to  the  hands,  to  surgical 
Instruments,  to  dressings,  etc. 

Earlier  experiments '  by  the  same  authors,  as 
well  as  some  of  Braid  wood  and  Vacher's  experi- 
ments, showcKl  that  in  a  gaseous  state  about  12.5 
grams  [ler  cubic  metre  would  be  needed  to  disinfect 
damp  clothing,  and  Vi  gram!<  per  cubic  metre  to 
disinfect  dry  clothing. 

In  view  of  these  experiments,  it  seems  very  clear 
that  carliolic  acid  is  of  no  value  whatever  when 
used  in  any  ordinary  quantities  to  disinfect  sick- 
rooms, water-closete,  clothing,  etc.,  and  is  of 
doubtful  utility  in  any  case  unless  the  object  to 
be  disinfected  can  lie  thoroughly  soaked  in  a 
solution  at  least  as  strong  as  8  per  cent. 

F.  S.  Bunker. 

MALTHUH  AXD  HIS  WORK. 

Two  recent  productions  have  come  t»>  our 
notice,  having  for  their  chief  subject  the  Maltliu- 
sian  theory  of  (Mipulation.  Mr.  Bonor's  book ' 
contains  a  painstaking  and  intelligent  uccoimt  of 
Malthus'  '  Essay  on  the  principle  of  population,' 
and  the  discussions  which  jirei'edeil  and  followed 
it ;  an  imjiartial  review  of  his  other  writings  and 
controversies :  and  a  brief  narrative  of  his  personal 
life.  Mr.  Nossig's  series  of  jiapers'  presents  a 
pretentiotis  medley  of  learning  unaccom|)anitHl  by 
insight,  of  that  an-oganc*-  towards  old  wisdom 
which  a  superficial  acquaintiuice  with  nuxlem 
knowledge  often  induces  in  a  sliallow  mind,  and 
of  ttiat  amusing  species  of  childishneas  which 
manifests  it«elf  in  writing  down  formulas  having 
a  profoundly  mathematical  apjiearance  to  ex^irew 
obvious  tniisniB  or  crude  scientific  fimcies. 

One  cannot  help  feeling,  on  reading  an  article 
like  Nossig's,  —  written  by  an  educated  man,  and 
published  in  a  scientific  journal  of  high  standing,  — 
that  the  way  in  which  the  doctrine  of  Malthus  lias 
fared  with  a  considerable  part  of  the  rea<luig  and 
writing  world  is  most  discreditable  to  the  average 
human  mind.  That  u  doctrine  pregnant  with  tlie 
weightiest  practical  conse^iuences  in  human  affairs 
shotild  for  a  century  tie  disputed  in  every  way,  — 
with  wisdom  and  with  f<illy.  with  logic  and  with 
sophistry,  by  fair  means  and  foul,  —  is  not  surpris- 
ing ;  but  that  its  opp^menls  sliould  »ull  so  often 
fail  to  gms))  the  meaning  uf  tlie  doctrine  itself  is 
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discouraging  and  bumUiatiug  to  any  one  who 
has  high  hopes  of  the  intellectual  development  of 
mankind. 

Mr.  Sonar's  book  will,  it  is  to  be  hoped,  tend 
to  remove  one  of  the  causes  of  this  persistent 
failure  to  understand  Malthus,  which,  it  is  chari- 
table to  suppose,  has  been  operative  in  the  case 
of  Mr.  NoBsig,  as  it  has  been  in  that  of  better  men. 
Tlie  simple  task  of  reading  what  Malthus  wrote  is 
one  which  his  critics  have  frequently  omitted  to 
lierform.  Mr.  Bonar  adduces  tlie  striking  instance 
of  no  less  a  man  than  Nassau  William  Senior, 
who  "confessed  with  penitence  that  he  had 
trusted  more  to  his  ears  than  to  his  eyes  for  a 
knowledge  of  Malthusian  doctrine,  and  had  written 
a  learned  criticism,  not  of  the  opinion  of  Mr. 
Malthus,  but  of  that  which  '  the  multitudes  who 
liave  followed,  and  the  few  who  have  endeavored 
to  oppose,'  Mr.  Malthus  assumed  to  be  his  opinion." 
Now,  Mr.  Bonar's  book  may  be  expected  to  have, 
in  two  ways,  some  effect  in  removing  this  kind  of 
ignorance  :  for,  on  the  one  hand,  he  gives  a  suffi- 
ciently full  account,  not  only  of  Malthus'  theory, 
but  of  his  book,  to  show  tliat  Malthus  had  con- 
sidered the  subject  from  every  point  of  view,  and 
had  collected  and  discussed  with  pre-eminent 
sagacity  a  large  array  of  facts  affecting  and 
affected  by  his  doctrine  of  population ;  and,  on 
the  other  hand,  his  accoimt  of  the  history  of  tlie 
book  and  its  author  is  calculated  to  awaken  suffi- 
cient interest  to  lead  many  to  read  Malthus  him- 
self. 

A  few  specimens  of  Mr.  Noesig's  work  will  serve 
to  illustrate  its  character.  "  The  methods  and  the 
economic  stand-point  of  Malthus  may  be  recog- 
nized from  the  way  in  which  he  groups  the  sub- 
jects of  his  investigation.  On  the  one  side  he 
places  man  and  his  tendency  to  multiply  ;  on  the 
other,  the  earth  and  its  productivity.  These 
ideas  he  isolates,  loithout  recognizing  a  reciprocal 
influence  between  man  and  the  soil."  It  would 
not  be  a  gross  exaggeration  to  say  that  there  is 
scarcely  a  page  of  Malthus  in  which  this  reciprocal 
influence  is  not  recognized.  ^lalthus  continually 
considers  the  power  of  agricultural  and  social  im- 
provement to  increase  the  productivity  of  a  given 
territory  ;  but  he  continually  insists  that  it  is  im- 
possible for  tliis  iK)wer  to  keep  i)ace  for  a  long 
jieriod  with  the  increase  of  population,  which 
would  result  from  a  state  of  general  comfort, 
without  the  presence  on  a  large  scale  of  preventive 
or  destructive  checks. 

NuHsig  goes  on  to  say  that  it  was  in  this 
way  easy  for  Malthus  to  deduce  that  "simple 
mathematical  scheme  which,  among  others  of 
his  followers,  Jolm  Stuart  Mill  accepted.  This 
distinguished   thinker,   however,   who  so  clearly 


expounded  the  difference  between  the  varioua 
methods  of  sociological  investigation,  .  .  .  orer- 
looked  {hatte  Oberaehen  !  !)  the  fact  that  his  matter 
based  his  whole  theory  upon  tlie  erroneooB  geo- 
metrical method. "  The  idea  of  Mill's  ■  ovrakxikiiig' 
the  fact  that  the  Malthusian  theory,  which  he  ic- 
cepted,  was  based  upon  a  method  he  condemned,  ii 
ridiculous.  The  notion  that  it  uxia  baaed  npcn  the 
'  geometrical  method '  has  no  logical  foundation 
whatever,  and  has  for  its  sole  apparent  origin  the 
fact  —  an  unfortunate  one,  as  Mitlthusians  in  gen- 
eral will  admit  —  that  Malthus  gave  a  oonapcwm 
place  in  his  exposition  to  a  mathematical  expree- 
sion  wiiich  was  intended  rather  to  facilitate  tlie 
comprehension  of  the  effects  with  which  he  wu 
dealing  than  to  convey  any  thing  like  an  exact 
statement  of  the  phenomena.  But  taking  tbe 
matter  at  its  worst,  and  supposing  (what  is  thor- 
oughly false)  that  the  contrast  of  the  geometrical 
increase  of  population  with  tlie  arithmetical  in- 
crease of  food  were  an  essential  part  of  the  Malthu- 
sian doctrine,  there  is  not  tbe  faintest  trace  of  the 
'  geometrical  method '  in  the  mode  by  which  Ual- 
thus  arrived  at  it.  He  deduced  his  law  of  po|iala- 
tion  from  observation  of  man  and  tbe  worid. 

Mr.  Noesig  finds  it  no  harder  to  explain  Dh- 
win's  than  Mill's  acceptance  of  Malthus'  views: 
'■  Darwin  was  no  sociologist,  and  in  tbe  theoiy  of 
Malthus  he  saw  only  a  detached  item  (moawsO 
of  actual  natural  relations ;   hence  he  accepted 
it."    Space  will  not  permit  us  to  show  how  Mr. 
Nossig  misapprehends  Darwin's    own  doctrines, 
and  misapplies  his  misapprehensions  to  Malthas; 
but  the  reader  will  probably  absolve  us  from  tbe 
duty  of  detailed  criticism  of  a  writer  who  thinks 
he  is  saying  something  relevant  to  the  Malthnwaii 
problem  when  he  cites  the  fact  that  while  in  two 
years  a  human  pair  can  at  most  douUe  then:  nmn- 
bers,  a  grain  of  wheat  can  in  the  same  time  be  in- 
creased a  thousand-fold,  and  thereupon  inqnins, 
"  Does  there,  then,  actually  exist  in  nature  the  ten- 
dency to  make  the  products  which  serve  for  te 
nourishment  of  human  organisms  multiidj  kas 
rapidly    than    these    organisms?"     But   if   an; 
one  thinks  that  the  commission  of  this  favorite 
hitiae  of  anti-Malthusians  is  in  some  way  pardona- 
ble,  he  may   perhaps  find    himself  able  to  de- 
termine the  genus  of  writers  to  which  Mr.  Nossig 
belongs  by  the  following  passage  in  the  constrac- 
tive  portion  of  his  production.     In  the  formulas 
E  denotes  the  '  evolution'  of  the  human  society  in 
question,  g  denotes  the  social  force  of  gravitation 
(or  conservatism),  and  T  the  force  which  is  '  repre- 
sented by  the  struggle  for  existoxce : ' 

"We  know  that  £=/(r,fli).  Now,  T  is  a  func- 
tion of  the  reproductive  force  R,  which  functiai 
we  shall  express  by  4,  so  T=*(i?):  hence  E= 
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/  («  (ft),  g\.  Hence  it  foUows  tliat  the  evolution 
itself  IM  a  funi'tion  (F)  of  llip  reiiiixliu-tive  fort-t' 
and  the  soeial  force  of  Kravilalion.  E—  V  (R.  g). 
In  i-onsetjuence  of  this  we  may  siiy.  conversely. 
W  =  ♦  (E.  g).  where  +  expresses  tlie  function  repre- 
sented by  a."  The  Inst  of  tliese  e<|iiatioDS  is 
marked  III,  being  the  third  and  last  of  the  great 
foruiuloa  arrived  at  by  Mr.  NoesiK- 

Wp  cannot  take  leave  of  Mr.  Nossig  without  an 
ajwlogy  to  our  readers  for  having  given  liim  so 
much  fi]NU.'e  :  but  our  defence  is  twofold.  In  the 
first  place,  it  seemed  worth  wliile  to  stigmatize 
even  so  worthless  a  prcxluction  when  it  ha<l  been 
acci>rded  forty  pages  of  Hjiace  in  Kosmos;  and, 
secondly .  :dthough  Nosfrig's  childish  endeavors  at 
theory-making  serve  to  eipose  his  incapacity  for 
CK'ientilic  thought,  hia  criticisms  are  not  unfair 
ttpecimens  of  a  liu-ge  port  of  unti-Multhus  lit- 
erature. 

In  speaking  of  Mr.  Bonnr's  book  there  is  less 
occasion  for  criticism  than  for  description.  It  is 
not  intended  as  an  original  contribution  to  tJie 
discussion,  but  as  an  account  of  the  discussion  as 
it  has  actually  taken  plac«- :  though,  to  be  sure, 
there  are  not  wanting  passages  in  whicli  the 
author  gives  his  own  judgment  uiK)n  the  merits  of 
rival  arguments.  He  narrates  how  Malthus'  first 
eesay  on  population  arose  out  of  debates  between 
Malthus  and  his  father  on  the  opinions  of  William 
Goilwin.  and  shows  how  the  impression  produced 
by  this  Urst  essay  decided  the  bent  of  its  author's 
life,  and  how  the  second  essay,  published  five 
years  later  (in  !(<<);(),  differwl  from  the  first  through 
being  the  emliodiment  of  extensive  personal  ob- 
servation as  well  as  reading  and  reflection.  Tliis 
ia  followeti  by  a  detailed  account  of  the  larger  es- 
say, so  far  as  it  relates  immediately  to  the  ques- 
tion of  ]i<ipuIiition  in  a  narrow  sense  ;  and  after 
this  we  have  a  sunmiary  of  Malthus'  views  on 
the  greatest  economic  questions,  not  only  as  they 
iip[»cared  in  his  great  esswy,  but  also  as  he  pre- 
sented theui  in  his  t>ther  works.  We  shall  not 
attempt  to  give  a  sammar^-  rrf  a  nmimary,  but  it 
may  l»e  worth  while  to  dire<t  attention  to  one  or 
two  |K>ints  which  will  jierhaps  l)e  surjirising  to 
thOHe  who  fancy  that  hunianitj-  and  moileration 
a  new  tiling  in  political  economists.  To  such 
men  it  may  sound  strange  to  hear  that  "to  Mal- 
thus the  iliscovery  of  truth  was  less  inifiortant 
than  the  hnprovement  of  society.  When  an  eco- 
onncal  truth  c<juld  not  be  made  a  moms  of  ini- 
[firovemerit.  he  seems  to  have  lost  interest  in  it." 
[Nor  will  they  lie  less  Huqiiised  t<>  learn  that  he 
[liail  "  the  virtue  of  refusing  to  join  the  economical 
liarisees,  who  wouhi  not  admit  the  elasticity  of 
■onoinic  laws,    lest  tln'V   should   discredit   their 

enci- "      And    though    it     i«    tl"'    fii11nw.>rK   nf 


Ricar<l<>  whom  Mr.  Bonar  here  designates  as  the 
economical  Pharisees,  one  may  profitably  ponder 
the  words  whii'h  Mr.  Bonar  ipiotes  from  a  letter 
written  by  Kicardo  to  Malthus:  "Our  diJTer- 
tnm'S  may.  in  some  resj)ects,  I  think.  l>e  ascril)ed 
to  your  considering  my  book  as  more  ]>ractical 
than  I  inten<led  it  to  Ix-.  My  object  was  to 
elucidate  principles  ;  and  to  do  this  I  iniagintnl 
strong  coses,  tliat  I  might  show  the  oix-ration  of 
these  principles."  Tlie  misfortime  of  the  matter 
is  not  that  the  critics,  but  that  the  followers,  of 
liicardo  imagined  his  book  to  be  '  more  prai^ical 
than  he  intende<I  : '  and  thus  it  has  happene<l  that 
economists  of  the  present  generation,  finding  iui 
the  most  consjjicuous  effect  of  Ricardian  teaching 
the  prevalence  of  certain  practical  dogmas,  have 
thought  that  in  ex)Hi8mg  the  untenahleness  of 
these  dogmas  they  were  overthrowing  the  scien- 
tific method  on  which  the  tlieory  of  political 
economy  had  U'eii  Iniilt  up. 

The  last  three  chaptera  of  Mr.  Bonor's  l>ook  are 
devotee!  respectively  to  ^Lklthu8'  views  in  moral 
and  v^litical  philosophy,  to  'the  critics,'  and  to 
the  biography  of  Malthus.  Tlie  chapter  (in  the 
critics  is  one  of  the  tnont  interesting  in  tlie  book. 
Tlie  whole  work  shows  eWdence  of  the  most 
minute  and  ]>ainstaking  study  :  in  fact,  it  would, 
we  are  convincwl,  have  been  decidedly  more  useful 
had  the  author  not  iM.'en  quite  so  well  informed  as  to 
the  eJtact  changi«  made  in  succesijive  editions,  and 
had  he  omitted  many  details  which  were  neces- 
sary in  the  time  of  MalthuK,  but  which  an-  with- 
out interest  now.  The  IxMik  might,  without  loss, 
have  lieen  greatly  abridgeil :  and.  as  the  main  ser- 
vice it  will  render  is  to  make  Malthus  more  readily 
accessible,  this  would  have  been  an  im]Kirtant  ini- 
piTivement. 


THE    FORMS    OF  SHIPS   FOR    WAR   A\D 
FOR    PEACE. 

Ajjoxo  a  ooUection  of  very  valuable  papers 
recently  published  by  the  British  institution  of 
civil  engineers,  is  a  reiiort  of  a  lecture  of  excej>- 
tional  value  by  the  gn-at  naval  architwt.  Sir 
Ekiward  J.  Reed.  The  address  was  a  short  one, 
but  very  comjirehensive.  Tlie  speaker  begins  by 
compsiring  the  conditions  affecting  the  long  and 
the  short  ship  of  eijual  wi-ight-carrying  jxtwer, 
showing  that  the  character  of  the  work  for  which 
the  vessel  is  intended,  and  even  the  nature  of  the 
niateriid  of  which  its  hull  is  comiKmed.  are  cir- 
cumstances affe<'ting  the  form  of  maximum 
efficiency.  The  lung  shij)  of  sm-ill  wavc-iiiaking 
action,  but  of  great  frii'fion-pnxlucing  jiower,  is 
shown  to  be  be»t  for  the  case  of  light    liiill   and 
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other  hand,  is  best  for  the  case  of  the  heavily 
plated,  lightly  loaded  ship.  The  heavier  the  armor, 
the  shorter  and  broader,  proportionately,  must  be 
the  hull  chosen  to  do  the  best  work.  The  fact  that 
the  shorter  and  broader,  though  for  a  given  dis- 
placement the  Ughter,  ship  demands  greater 
engine-power,  brings  another  complication  into 
the  problem ;  and  it  is  for  the  naval  architect  and 
engineer  to  seek  the  form  wJiich.  on  the  whole, 
will  be  best  for  his  purpose.  On  the  whole,  it  is 
found  that,  for  war-vessels,  the  heavier  the  armor 
to  be  carried,  the  fuller  the  form  to  be  chosen  : 
in  otlier  words,  the  value  of  a  ship  for  purposes  of 
war  is  not  to  be  judged  at  all  by  the  magnitude 
of  the  so-caUed  'constant  of  performance' (cube 
of  the  speed,  miiltiplied  by  the  two-thirds  power 
of  the  displacement,  divided  by  the  indicated 
horse-power).  A  ship  with  a  high  coefficient  may 
be  a  very  bad  vessel  for  war  purposes,  even  though 
easily  propelled  through  the  water.  This  is  a  very 
important  principle  in  naval  architecture,  and  is 
the  more  to  be  kept  in  view  from  the  fact  that 
it  has  been  customary  for  many  years  to  judge  the 
value  of  a  design  by  the  magnitude  of  this  con- 
stant or  some  similar  quantity.  The  application 
of  a  correct  method  of  comparison  shows  the 
Belerophon,  a  short  ship  of  SOO  feet  length,  to  be 
superior  aa  a  war- vessel  to  the  Minotaur,  —  a  ship 
of  400  feet  length,  and  of  much  finer  form.  The 
smaller  ship  was  '  handier,'  attained  the  same 
speed,  carried  an  etjual  battery  better  protected, 
had  the  same  engine-power,  and  cost  less  than 
three-quarters  as  much  as  the  larger.  But  her 
coefficient  was  about  15  per  cent  lower.  This 
comparison  effected  a  revolution  in  the  naval 
design  of  Great  Britain.  The  later  iron-clads  are 
built  with  a  length  only  about  five  times  the 
breadth,  though  steaming  16  and  17  knots. 

It  is  foimd,  on  carrying  out  the  investigation, 
that  the  short,  broad  ship,  which  should  be  given, 
nevertheless,  fine  '  entrance'  and  '  run,'  may  often 
be  subject  to  less  resistance  than  a  rival  craft  of 
greater  length  and  less  beam.  This  was  shown  by 
Fronde's  exi)eriment8  on  the  A  jax  and  a  rival  form. 
Tlie  magnitude  and  ixjsition  of  the  '  bow  wave ' 
relative  to  the  stern  of  the  ship  is  one  of  the  im- 
portant mtxiifying  conditions.  Should  tliat  wave 
take  the  right  position,  the  resistance  may  be 
much  less  than  where  it  comes  in  the  wrong  place. 
The  action  of  the  screw,  in  relieving  the  pressure 
of  the  water  under  the  stem,  is  another  serious 
consideration.  Froude  foimd,  that,  if  it  coidd  be 
))Iaced  one-fourth  or  one-third  the  ship's  beam 
from  the  stem  of  the  vessel,  the  resistance  to 
propulsion  would  be  very  much  decreased.  Tlie 
introduction  of  a  lengthened  middle  body  may 
or  may  not  aid ;    but  no  principle  or  formula 


has  yet  been  found  to  determine  what  the  effect 
will  be. 

Of  the  three  principal  elements  of  resistance, 
the  friction  of  the  skin  of  the  ship,  the  wave-mak- 
ing effect,  the  eddy  resistance,  the  first  is  usually 
the  greatest.  In  very  fast  vessels  the  second  and 
third  may  approximate  to  equality  with  the  first 
At  low  speeds  the  friction  may  be  nine-tenths 
the  total :  at  liigh  speeds,  such  as  now  are  becom- 
ing common,  the  frictional  resistance  may  become 
as  low  as  one-half  tlie  total.  Comparing  war- 
vessels,  it  is  seen  that  fiine-lined  ships  having  thick 
armor  would  require  to  be  of  enormous  length, 
size,  cost,  and  power,  while  the  same  offensive  and 
defensive  power  may  be  obtained  in  full-Uned 
ships  at  much  less  sacrifice  of  all  desirable  quali- 
ties. 

No  insuperable  obstacles  exist  to-day  to  the 
production  of  armored  war-vessels  capable  of 
defying  all  the  ordnance  of  the  world,  and  of 
carrying  their  own  armament  at  a  speed  of  18  cr 
20  knots  into  the  waters  of  any  enemy.  The  cost 
of  such  vessels  has  become  so  great,  however,  that 
progress  in  this  direction  has  apparently  nearly  or 
quite  ceased  for  the  present.  The  engineer  and 
naval  architect  is  prepared  to  do  his  part  of  the 
work  whenever  the  nation  shall  call  upon  him. 

Tins  was  the  closing  lecture  of  a  course  cover- 
ing the  general  subject  of  hydromechanics,  and 
was  considered  a  very  fitting  final  address. 

MEDICAL  MISSIONARY  WORK  IN  CHINA. 

In  1881  Dr.  Elizabeth  Reifsnyder  graduated  in 
medicine  from  the  Woman's  medical  college  of 
Pennsylvania.  Two  years  afterward  she  went  as 
a  medical  missionary  to  Shanghai,  where  she  is  in 
charge  of  a  new  and  handsome  hospital.  On  Oct. 
25,  1884,  she  performed  the  first  ovariotomy  ev« 
done  in  northern  China.  The  subject  was  thirty- 
one  years  of  age,  and  travelled  about  five  hundred 
miles  to  see  Dr.  Reifsnyder.  The  tumor  weighed 
thirty-three  pounds,  and  eleven  days  after  the 
operation  the  patient  sat  up. 

A  successful  operation  like  this  soon  made  her 
famous,  and  the  Chinese  published  accounts  of 
the  case.  I^Vom  one  of  these  pamphlets  tlie  an- 
nexed cut  is  reproduced.  It  is  evidently  an  ideal 
sketch  by  a  native  artist  of  great  capacity,  and 
vies  in  its  amusing  misrepresentation  with  some 
of  the  manufactured  conversations  of  the  modem  | 
interviewer.  m 

It  is  al  fresco ;  and  evidently  two  pasaera-bgr  - 
an  Englishman  and  a  Scotchman,  to  jndfr 
their  looks  —  have  been  attracted  by  the  Bi 
are  watching  it  from  the  street.    B 
attitude  and  dress  are  the  most  air 
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e  •  composition.'  as  it  may  wpll 
called.  Shi?  in  kneeling  with 
one  knee  on  the  patient's  kneo : 
id  her  Derby  hut.  French  slioeh, 
dreee,  and  extraordinary 
liifure  and  earrings  would  prt>- 
lalm  her  rather  a  devotw  of 
hion  tlinn  of  science.  The 
li.stiuit.  whost"  left  ann  is  api>ar- 
tly  ilisliK'«tc<l.  and  the  clwHTing 
h'l's  of  former  patients  diBplayiil 
1  the  top  shelf  of  the  showciLHe. 
implet*:"  a  picture  that  ia  uniipie 
medical  illustrationK.  so  far  as 
e  are  familisir  with  them. 
Dr.  Mildred  M.  Philips,  in  a 
•nimtinicntion  to  the  Alumnae 
Liciation  tif  the  college,  gives  a 
nslatinn  of  the  oliaracter  seen 
the  cnt,  a  jwrt  of  which  is  as 
Hows :  — 
A  knowledge  of  the  Wujmittg 
nuWtiY)/  aiix'iiier  is  considered  a 
sufllcient  qualificuition  to  be  a 
ractiBing  physician.  Such  ignci- 
ninses  [as  those  thus  (jualilicMll 
recklessly  prescribe  for  disease. 
id  ignorantly  triHc  witli  n\en's 
vee.  If  a  [latient  dies,  it  is 
iharged  to  his  fate,  and  the 
loctor  ia  not  held  resjionsihle  by 
ic  law.  If  a  iMitient  survives. 
e  piviiscs  the  skill  of  the  Aoc- 
T." 

Tlie  article  in  the  pamphlet 
•om  which  the  cut  is  taken 
ives  a  short  iiccount  of  the  opera- 
on,  and  then  adds.  "  If  lhi.s 
isease  liail  not  met  with  tlii.") 
ir,  it  could  hardly  have  l)eeii 
■Heveti.  If  this  diK't<ir  had  not 
let  with  this  diseaise,  who  could 
have  knonti  any  thing  of  such 
divine  skill? 

When    (/Iiinf«e    doctors   hear 
if    this,   their  tongues   will  iKi-onie   immovable, 
nd  their  heads  will  hang  down. " 


DOCTORS  Ai\D  THEIR  WORK. 

Enhuku  medical  annals  contain  many  name«i 

th  familiar  and  honored  the  world  over.     It  ha» 

not  l>eeii   a   difficult   matter,   therefore,    for   >tr. 

itany  t<i  prejiare  a  fair  liistory  '  of  the  i>r<igTen» 

medical  science   in  Ehigland  during  the  paxt 

"^inmt  dttrtnr:t,    Thnir  llvpn  aud  tlieir  worlr.     By  O. 
London,  //utiv.  IWS.    "". 


three  hundred  years.  Beginning  witli  Harvey 
and  Sydenham,  and  ending  with  Sir  James  Paget 
and  Sir  Joseph  LiKtvr.  Ilie  author  luis  sketcluxl 
the  lives  of  a  miccession  of  scientific  men,  eminent 
in  the  v.irioiiH  deimrtnients  of  medicine  and  sur- 
gery, of  whom  any  country  may  well  be  jiroud. 
It  is,  |>prhapa,  from  such  memoirs  as  these  tliat 
(he  history  of  progresa  in  me«iicine  can  be  most 
pleasantly  traced.  Tlie  jiersimal  element  in  sc-ienw 
is  oft<'n  neglei"t«"<l,  but  always  repays  investigation. 
And  nothing  is  mon/  entertaining  than  to  notice 
how  the  pure  scientific  spirit  in  search  of  facts 
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displayed  by  one.  the  clear  Teaooninf;  ]K>wrerB  of 
another,  and  the  practical  mind  of  a  third,  all 
have  their  place,  and  combine  to  produce  a  result 
which  no  one  ReniuB  alone  could  have  reachetl. 
Harvey  and  Hunter  may  be  selected  as  types  of 
the  first  class  mentioned,  as  they  were  among  the 
earliest  to  make  evident  the  necessity  of  an  accu- 
rate knowledge  of  the  structure  of  the  Ixxly  as  a 
foundation  for  all  further  progress.  In  the  mu- 
seum wliich  bears  Hunter's  name  is  to  be  found 
a  lasting  monument  of  his  influence  in  impress- 
ing upon  his  contemporaries  and  successors  the 
need  of  a  wide  collection  of  data  for  scientific 
induction.  With  him  may  be  classed  Charles 
Bell  and  Marshall  Hall,  whoee  careful  physiologi- 
cal experiments  furnished  many  of  the  facts  upon 
which  modem  theories  are  basetl.  The  reasoning 
mind  which  advances  from  facts  to  conclusions 
is  exemplified  by  such  men  as  Bright  and  Addison 
and  Holland.  To  put  facts  together,  to  lialance 
their  comparative  im]x>rtance,  to  eliminate  the 
non-essential,  and  thus  to  reach  a  logical  conclu- 
sion, is  the  work  of  the  diagnostician,  —  a  work 
which  may  not  bring  lasting  fame,  since  it  is  con- 
cerned with  individual  cases  only,  but  which  is 
none  the  less  important  in  increasing  the  sum  of 
general  knowledge.  It  is.  perhaps,  in  the  prac- 
tical application  of  facts  and  theories  that  the 
English  school  has  been  pre-eminent.  The  names 
of  Astley  Cooper,  Syme,  Jenner,  and  Lister,  vrill 
occur  naturally  in  this  connection.  To  Jenner 
and  Lister  the  race  owes  a  tremendous  debt. 
They  have  saved,  and  are  to-day  saving,  the  lives 
of  thousands.  And  it  is  not  only  for  the  methods 
of  vaccination  and  antiseptic  surgery  that  science 
is  indebted  to  them  :  it  is  for  the  principle  involved 
in  these  methods, — the  principle  of  preventive  medi- 
cine. To  cure  an  individual  case  may  be  gratify- 
ing, to  discover  a  remwly  for  a  single  disease 
may  be  beneficial ;  but  to  find  a  means  of  making 
the  entire  race  exempt  from  certain  dangerous 
affections  is  indeed  a  triumph.  Under  Lister's 
method  of  antiseptic  surgery,  operations  are  daily 
performed  which  the  boldest  of  all  the  surgeons 
in  this  list  of  eminent  men  would  never  have  ven- 
tured to  undertake.     Tlie 

covery  is  interesting.  In  1860  he  was  put  in  cliarge 
of  a  new  hospital  in  Glasgow,  and,  although  the 
m<i«t  approve*!  principles  were  employed  in  its 
construction,  it  proved  extremely  imhealthy. 
Pyaemia,  erysiiwlas,  and  hospital  gangrene  showed 
themselves,  affecting  most  severely  those  imtients 
in  the  wards  nearest  the  ground.  Lister  noticed, 
that,  when  nearly  all  the  betls  contained  patients 
with  ojxin  sores,  the  diseases  which  result  from 
hospital  atmosphere  were  sure  to  be  present  in  an 
aggravated  form  ;  whereas,  when  a  large  proiwrtion 


of  the  cases  had  no  external  wound,  these  evils 
were  greatly  mitigated  or  entirely  absent.  He 
ha«l  also  been  struck  with  an  account  of  the  re- 
markable effects  produced  by  carbolic  acid  upon 
the  sewage  of  the  town  of  Carlisle ;  the  admixture 
of  a  very  small  proportion  not  only  preventing  all 
o<lor  from  the  lands  irrigated  with  the  refuse 
material,  but  also  destroying  the  entozoa  which 
usually  infest  cattle  fed  upon  such  pastures.  These 
facts,  taken  in  connection  with  others  which  he 
liad  ascertained  in  experiments  concerned  in  prov- 
ing the  germ  theory  of  disease  of  Pasteur,  led  him 
to  the  idea  that  if  a  wound  could  be  closed  to  the 
entran(;e  of  air,  or  be  kept  from  all  obnoxious 
influences  in  the  air  by  the  use  of  carbolic  arid, 
the  conditions  for  rapid  healing  without  the  com- 
plication of  hospital  diseases  might  be  fulfilled. 
FK>m  tills  idea  was  developed  the  entire  system 
of  antiseptic  dressings  wiiich  bears  the  name  of 
lister.  From  the  first  experiments  in  the  use  of 
these  dDessings,  a  change  in  surgical  procedure 
began  ;  and  now,  under  their  use,  wounds  which 
never  healed  formerly  under  three  or  four  weeks, 
are  completely  healed  in  six  days.  Operations 
which  were  followed  by  days  of  fever  and  distrees 
are  now  succeeded  by  rapid  recovery  without  any 
surgical  fever.  Various  procedures  are  daily 
undertaken  which  formerly  would  have  been 
unhesitatingly  declared  impossible,  and  pyaemia 
and  hospital  gangrene  have  been  almost  banished 
from  wards  where  the  system  is  properly  carried 
out  (ii.  141-147). 

It  would  have  adde<l  to  the  interest  of  this  book 
if  a  large  nund)er  of  details  had  been  given  re- 
garding the  personal  characteristics  of  the  physi- 
cians whose  lives  are  sketched.  Even  without  these, 
however,  tlie  book  will  prove  of  interest  both  to 
those  in  the  medical  profession  who  wish  to  know 
something  of  their  English  predecessors  and  con- 
temiK>raries,  and  to  those  outside  of  the  {Kofession 
who  are  interested  in  the  history  of  the  iNtjgress 
of  science.  M.  A.  S. 

Dr.  a.  B.  Griffiths,  of  the  Manchester  techni- 
cal school,  has  published  the  fcdlowing  account  of 
history  of  Lister's  diS^  Ui  assay  of  gold  ore  from  the  vicinity  of  Constan- 
tinople :  "  The  gold  is  disseminated  in  very  small 
pieces  here  and  there  through  a  quartz  and  earthy 
matrix.  The  ore  comes  from  mines  which  have 
not  been  worked  for  several  centuries,  and  were 
thought  to  be  exhausted  of  gold.  The  assay,  both 
by  dry  and  wet  methods  (of  a  carefully  selected 
sample),  gave  8  oz.  14  dwt.  of  gold  per  ton  of  ore. 
The  gold  in  the  ore  contains  iron  and  copper,  and 
a  very  small  quantity  of  silver.  The  matrix  * 
composed  chiefly  of  quartz,  but  contains  oiloli 
carbonate,  ferric  oxide,  alumina,  and  lime." 
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368. 
Bolton's  Catalogue   of   sclenliflc  serials, 

reviewed,  avi. 
Bolts  in  iMillers.  £14. 
Holti.  A.,  on  the  Cyclop*,  431 
Mnnar's  Mallhu*  and  his  work,  reviewed, 

B67. 
Bone-caves  In  Wales,  53. 
Bonrs.  289. 

Bordeanx  observatory,  427,  449. 
Biilebole.  deep.  118. 
Borneo,  gold  iu.  lit);  travels  In,  472. 
Boston  school  for  electrical  engineering. 

Botanical  club  at  Ann  Arbor.  99. 

Botany,  physiological,  (Joodale's,  471  ; 
pnictlcal,  w<;  Shaw  school  of,  si.  <7s 

DoUTELLi,  f.  O.  What  has  the  coast  sur- 
vey done  for  science?  5,S8. 

Bower  and  Vincs's  Practical  bouny,  re- 
viewed ,  96. 

Brady,  O.  9.,  on  the  Challenger  Entomoa- 
liwa.SS7. 

Brn.i-   u    >•    "n  tbe  Challenger  Foraml- 

Bi  .  vertebralrs.  3«n:  IncaH. 

...iritinns  In,  379;  physiology 

I.  C  nn  glaciatlon  nf  Lacka- 
■""   Ml. 

.  v\wxo«Sfe.^i&\«w^wcsi^Vlv . 
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Brazil,  nutnerore  mnd  In,  ISO. 

Br£on  and  Korthals  on  resalu  of  Kraka- 
toa  eruption,  W.  S91. 

Breslau  wster-snpply,  84. 

BRWrsR,  W.  H.    This  ginkgo-tree,  lOS. 

Bridge,  nataral,  ill.  67. 

Bridget,  railroad,  14. 

Bbiktom,  D.  Q.  The  acolpturca  of  Cozn- 
malhuapa,  43. 

Britlah  America,  plaios  ot,  488;  mnsenm 
of  nataral  history,  Ul.  VSH. 

Bbooks,  W.  K.  Artlflcial  propagation 
and  cnltivatlon  of  oystera  in  floats,  487. 

Brooks  comet,  881. 

Bragmann's  Philology,  reviewed,  366. 

Bryce,  P.  H.,  on  amall-pox  Id  Canada,  S33. 

Bnckton,  O.  B.,  on  civilization  and  eye- 
•Igbt,  ISS. 

Bollaing-stonea,  decay  of,  14. 

Bulgaria  and  Bulgarians,  SOS. 

Bnlletin  astronomlque,  14:;!. 

Bdmkzb,  F.  S.  Anti^choien  inocnla- 
tion,  43S;  carbolic  acid  aa  a  disinfec- 
tant, S«6. 

Bargeu,  E..  S81, 477. 

Burial  customs,  S83. 

Bnrmah,  1S8 ;  fate  of,  settled,  5IS2 ;  rail- 
ways Id,  B52. 

Barman  dispute,  mapi,  391). 

Burrlll,  T.  J.,  on  silk-culture,  194. 

Busk  on  the  Challenger  Polyzoa,  5S7. 

Butler,  A.  W.,  on  remains  at  San  Juan 
Teotlbnacan,  331. 

Butleb,  N.  M.  The  study  of  logic  In  the 
aclentific  schools,  SMS. 

Batterflies  of  North  America,  807. 

Cable,  laying  a,  MS. 

Caillztet,  L.    The  liquefaction  of  oxy- 


gen, Ul.  SI. 
laird's  i 


Caird'B  Social  philosophy  and  religion  of 
Comte,  reviewed,  364. 

Calendar,  reform  In,  8St,  408. 

California,  archeologlcal  discovery  In,  19. 

Cameroona  district.  West  Africa,  566. 

Campanula  amcricana.  cross-fertilizaiion 
in,  a». 

Camphor,  trade  in,  451. 

Canada,  geological  survey,  681;  small-pox 
and  vaccination  In,  533. 

Canadian  plains,  665. 

Cantwell's  exploration  of  the  Kowak 
River,  380. 

Capello  and  Ivena  in  Central  Africa,  489. 

CaproD,  J.  B.,  on  civilization  and  eye- 
sight, 195. 

Carbolic  acid  as  a  disinfectant,  666. 

Caroline  Islands,  map,  287. 

Carpenter's  Report  on  Crinoidea  of  the 
challenger,  reviewed,  138. 

Carpenter,  W.  B.,  483 

Carter,  R.  B.,  on  civilization  and  eye- 
sight, 196. 

Cartographic  work  in  Portugal,  59. 

Casslno's  Standard  nataral  history,  re- 
viewed, 74. 

Caselopeiae  (y),  spectrum  of,  886. 

Caucasus,  explorations  in,  492;  petroleum 
in,  313. 

Cereals,  origin  of,  73. 

Chaffaujou's  expedition  on  the  Orinoco, 
135,  IS7,  386. 

Challenger  expedition,  work  of,  reviewed, 
15,  S4,  187.  138,  526. 

Champlain  valley,  stone  axe  in,  33.3. 

Chance's  Report  on  North  Carolina  coal- 
fields, reviewed,  548. 

Chnnccllor,  C.  W.,  ou  causes  of  pnlmo- 
nary  consumption,  ."iSS. 

('HANDLER,  8.  C.,  jun.  The  change  in  the 
great  nebula  in  Andromeda,  247. 

(.'HANNINO.  K.  Bulgaria  and  BulKnrians, 
mapt,  awj;  the  Burman  dispute,  mapt, 
399. 

C'liAPPKL,  J.  E.    Crystals  In  maple  sirup. 

Charcoal  burning,  utilization  of  by-prod- 
ucts in,.'i06. 
C'hauvin,  Marie  von,  on  Mexican  axoloti, 

90. 
Cbazal,  P.  E.,  on  determlDation  of  nitro- 
gen, 249. 
Cbemlcai  laboratory,  national,  enggested, 

BS6i  nomenclature,  366. 
Cbcmlam,  311. 


Chemistry,  organic,  70 :  and  pobllc  health, 
208;  section  of  American  aaaodation, 
210. 

Chemists,  agrlcnltnral,  meeting  of,  S48; 
standing  of,  SS8. 

Chesapeake  zoological  laboratory,  work 
at.  189. 

Ohevreul,  a  centenarian,  258. 

Cheyne's  observations  on  cholera  microbe, 
196. 

Chicago-River  pollution,  S7. 

Child,  A.  L.    The  English  sparrow,  478. 

China,  medical  missionary  work  In,  U(. 
fi70;  need  to  study  its  history,  479; 
rontee  into,  map,  12. 

CnmiAN.  K.  A.    Color  associations,  12S. 

Chloroform  as  an  anaesthetic,  154. 

Cholera,  bacilli  of,  852 ;  inoculation,  439 ; 
microbe,  154,  196  ;  prospects  for  Eng- 
land, 487;  relation  of  rainfall  and  water- 
supply  to,  KU. 

Christian!  on  localization  of  tanctlons  in 
brain,  XI9. 

Chronograph,  Improvements  In,  >05. 

Cicada,  periodical,  in  Massachusetts,  4  ; 
premature  appearance  of,  3;  song-notes 
of,  225,  264. 

Cincinnati  scientific  lectures,  859. 

Circumnavigation  of  the  globe,  Sll. 

Civilization  and  eyesight,  195. 

Clam,  edible,  introduced  on  Atlantic 
coast,  58. 

Clapp-Orl<nths  Bessemer  plant,  342. 

Claypnle,  E.  W.,  on  paleozoic  sediments 
or  Pennsylvania,  221. 

Clayton,  H.  H.,  on  weather-changes  of 
long  periods,  208. 

Clowes  s  Practical  chemistiy,  117. 

Coal-beds  in  Africa,  59  ;  or  North  Cam- 
Una,  518;  problems  In  study  of,  217. 

Coca,  119. 

Cocaine.  Inflnence  of,  on  circulation,  224. 

Cocos  Islands,  poisonous  waters  in,  369. 

Cohesion,  new  theory  of,  874. 

Cold,  action  of,  on  microphytas,  393; 
waves,  557. 

Coleoptera  of  America,  382,  454. 

Colman  on  adniteration  of  food,  248. 

Colonial  possessions  of  European  conn- 
tries,  318. 

Colonization  In  Algeria,  317. 

Color  and  other  associations,  82.  125,  VI. 
142,  186,  Ul.  24-2,  387  :  of  the  sky,  816. 

Colorado,  blander  In  maps  of,  485. 

Colqnhonn's  Burmah,  158. 

Columbia  college  philosophical  society, 
.360. 

Combustion,  effect  of  heating  atr  opon, 
100. 

Comets  II  and  lit  of  1884,  W.  47 ;  1886 
II  (Barnard),  810 ;  Biela's,  338;  Brooks, 
381 :  discovery  of,  daring  solar  eclipse, 
313  :  observations  at  Greenwich,  405  ; 
Tattle's,  1.39,  l.W;  two  new,  517. 

Competition  aud  co-operation,  287. 

Composite  photogra)my,  iU.  507  ;  portrait 
of  officers  of  American  association,  ill. 
167;  portraiture,  165.  283. 

Comte's  philosophy,  354. 

Conedon  on  a  spider  covered  with  fan- 
gold  growth,  409. 

Congress,  American  forestry,  181 ;  of 
Americanists,  240;  International  geo- 
logical, 158:  medical,  61. 

Congressional  committee  on  scientific 
bureaus,  536. 

CONN,  H.  \V.  A  suggestion  from  modem 
embryology.  481. 

Connecticut,  height  of  land  in,  4 ;  legisla- 
tion as  to  standard  time,  62. 

Consumption,  causes  of,  638;  in  Rhode 
Island.  512. 

Consumptive  period.  35. 

Cooke's  ttcientlflc  culture,  reviewed,  114. 

Cooley.  M.  E.,  on  new  smoke-burning 
device,  215  ;  testing  indicator-springs, 
21S. 

Cooley  system  of  creaming  milk,  194. 

Co-ordinates,  polar,  206. 

Cope,  E.  D.,  on  brain  and  auditory  organs 
of  Pernvian  saurian,  2M. 

Cordoba  observatory,  427. 

CoTneWnnVveraltf,  mechanical  enginocr- 


Corona,  photoamphing  aolar,  181,3at,K. 

Corpulence,  396. 

CoRTHZU.,  E.  L.     The  shlp-railwaj  l» 

tween  the  Atlantic  and  PadBe,  ill.,  119, 

88. 
Corwln,  cralae  of,  485. 
Coulter,  J.  H.,  on  relatlOD  of  ofaiy  aad 

Serianth  In  deTelopment  of  dieoljle- 
ons,  226. 
Cowica,  B.  H.  and  A.  H.,  and  Kabay,  C. 

P.,  on  aluminam  alloys,  810. 
Cozumalhuapa  scnlptuna,  48. 
Crab  invasion.  13S. 
Cremation,  468,  684. 
Cretinism,  484. 
Crinoids,  stalked,  188. 
CRoas,  C.  R.    Electric  measuring  ivprn- 

tns,98S. 
Crystals  in  maple  sirup,  680,  688. 
Currents,  equatorial,  in  aohir  and  phact- 

ary  atmospheres,  516:  oc«sn,  140. 
Cnscata  glomerata.  Inflorescence  of,  IB. 
Cyclops,  453. 
Cylinder  condensation,  816. 

D.,  W.  M.    The  recent  tornadoes,  tSL 
Dagincoart'a  Annoalre  gteloglqae,  IH, 

186. 
Dakota  groop  in  Nebraska,  881 :  mooadi, 

888. 
DalIs  W.  H.    The  arms  of  tlM  octopot. 

488;   miocene  deposlta  in  Florida,  8i: 

the  native  tribes  of  Alaska,  888. 
Dana,  J.  D.     Lower  Sllnrlan  fosrils  at 

Canaan.  N.T.,  888. 
Dana,  J.  D.,  on  Silurian  fossils  from  5c* 

York,  280. 
Danals  Arehlppus,  409. 
Dandelion,  198. 
Danish  expedition  to  east  coast  of  Orees- 

land,  448. 
Darwin.  Charles,  portrott,  10;  biogiipb; 

of,  878;  statae  to,  18. 
Darwinism,    pnblic   sentiment  towiid, 

61. 
Davenport  tablet,  Ul.  564. 
Davidson,  Q.    Recent  volcanic  aetivitir 

IntheUnitedStates;  eraptlonsorXout 

Baker.  863. 
Davidson,  Thomas,  8SS.  488. 
Davis,  W.  T.,  on  Danals  Aidiippos,  4n. 
Deaf-mates,  normal  sehool  for  lumct- 

ors,  861. 
Death,  826. 

Death-rates  of  blacks  and  whites,  481. 
Deaths,  recent,  80, 157,  1S8. 810, 89,  la. 
Deep  sea,  light  in,  19. 
Denifle'sOr&in  of  mediaeval  nninnitlei. 

reviewed,  460. 
Development  of  limbs,  408. 
DzWAi^qnc  G.    Intematkiaal  geologlcil 

congress  at  Berlin,  680. 
DzwsT,  J.    Edncatlon  and  the  health  a 

women,  341. 
Dinocerata,  464. 
Dinosaurs  and  birds,  8SS, 
Diseases,  animal,  SB;  infeetloiu,  8N;  «■ 

Slants,  IS6. 
Infectanta,  486,  640 ;  carboUe  acid  u. 

668. 
Disinfection,  388,  564. 
Displacemsnt  of  solar  line*,  888. 
Doctors,  eminent,  571. 
Doller's  Technology  of  bacteria  Inven- 

gation,  reviewed,  87. 
Dolphin,  rare,  44. 
Dome,  floating,  IB.  80. 
Don,  connecting,  with  Volga,  515. 
DooLiTTLB,  C.  L.    A  bright  meteor,  &■ 
Doollttlo'a  Practical  astronomy,  reviewed. 

401. 
Dorsey.  B.  B.,  on  English  and  Ameiico 

railroads,  14. 
DoRsir,  J.  O.    Llngaistlc  studies  at  tiM 

Siletz  agency,  202. 
Dorsey,  iTO.,  on  Siletz  agency,  880. 
Drainage,  39. 

Draper,  D.,  on  eifect  of  ozone,  803. 
Draught  and  weatliereocka,  688. 
Dry-rot,  180. 
Dnnnington,  7.  P.,  on  laboratory  pcadJec. 

811. 
DuTTOK,  C.  X.    The  latest  Tokmle  enp- 

tion  In  the  United  States.  46;  the  Iksaqr 
«a.'«<$iiag»i«.,96S, 
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X.,  O.    St.  Potenbnra;  letter,  430.  492. 

~    ~     ~         U«n.  504. 

_  I  of  crugt  ot,  W. 

_,^ hockt,  &I0. 

bqUstcM  in  B<!nKnl.  1S9:  Iceland,  ftl: 
New  Guiuea.  I  IT;  st  Be».  IIO,  1R0: 
Snanl!<b.  3Wi;  In  Switzcrlaiiil.  oU:  In 
MclorU.  B.C.,  Sa8. 

EiTON.  n.  W.  VOH-Holtx  electrical 
machine,  33t). 

Ebt>lni;h>u»'a  Experiment*  In  momorr, 
reviewed,  198. 

Kbstein  on  corpulence,  395. 

Jlcllpae,  ralir.  of  Sept.  9.  449. 

Xconomic  usocUtlon,  2)9:  eitMT',  111; 
■cience  and  Biatl§llC9,  ifecilon  or  Ameri- 
can amociallon,  TV.  X35. 

Bdelwelss,  cnltlratlon  of,  80;  protection 

or,  lao, 

Bdlngeron  anatomy  of  ncrroiu  tjpiem, 

4W. 
Edison.  Thomas  Alva,  DorfraU,  Iti. 
Edlcfsen  on  acato  artfcalar  rheumatism, 

896. 
Kducation  and  health  of  women,  341. 
Educational  aasocUtlon   of  NIpon,  370; 

meetlni;  In  Boston,  3S1. 
Edwards  a  Bntterfliea  o[  North  America, 

reviewed.  S07. 
SOigf  mounds  In  Iowa.  iU.  *M. 
BKleston,  T.,  on  decoy  of  bnlldlng-stoner. 

14. 
Bjcypt,  stone  Implements  In,  119. 
Election  excitement  vtrnu  brains,  551. 
Elective  studies  ai  Harvard,  409. 
Electrical  eu^meerlue  school  in  Boston. 

inO:  Arc.  ball  of.  338;   IlKht  Indui-try, 

government  interference  with,  in  Kn>*. 

land,  M7;  lighting,  S!3K:    machine,  :ils. 

8ti3:  measuring  apiwrat^jf*.  I.M.SSS;  ruil- 

n  ny.  180;  at  Frankfort,  Ut.  £40  ;  In  Now 

York.  Ut.  148;  wires  underground,  873. 
Elecirotechiitcil  handbook,  447. 
Elevation  ot  earth's  surface,  cnnses  of,  3K;. 
Ell7.uhtMh  Thompson  fund,  141. 144,  ii\. 
Elkin's  work  tit  Yale  college  observatory, 

96. 
Elliott,  E.  U.,  on  electric  lighting,  288; 

the  silver  question,  2.37. 
Ellis's  West  African  Ishinds,  reviewed. 

30«. 
Eiting,  I.,  on  Dutch  village^onununllles 

of  the  Hudson,  SSO. 
Embrj-ology,  suggestion  from,  481. 
Enckun  on  nnlty  of  mental  life,  4S2. 
Encyclaiisedia  Bntannica  on  Greely'a  ex- 
plorations. 4A3. 
Bn'lnxvm'^ht  for  research,  144. 
Kf  'I>  Admiral  von  Wrangell,  417. 

El  ii'.Tlcan  society  of  civil,  13. 

R[  .jrnpliluii  instruction  in,  7S. 

Efi-iIiiK''.-  lii  lineland,  000. 
Biilooiology,  economic,  in  Illinois,  3R1 ;  in 

the  national  museum,  44,^. 
Equatorial  ciirrenla  In  solar  and  planetary 

atmospheres,  51fl. 
Eskimo    cniiipared    with    languages    of 

.  1.1,300. 

¥-'  lyiWB  of,  13«. 

V.\  •'  finlarctic  America,  92. 

E  .   .  JO.V 

E  mpof,  377. 

Kv  I  sck  and  defence,  339. 

Bxpl'jrtiU'.jii  in  liida-Chlna,  iU.  IDA. 
JEzploslons  as  a  means  of  propulsion,  374; 

mine,  117. 
Bye,  development  of.  W.  194. 
Byeslghi  and  cIviUution,  190. 

Factory  hours  In  England,  10. 
nnnlng's  waior-Bnpply  for  Nc 
FARXBWonTH,  P.  J.    The  English  spar- 


nnnlng's  walor-siipply  for  New  York,  72. 

row.  Ml. 
Faroe  Islands,  &SA. 
Fsiiiiri,    W.      The  temperatnre    of    tho 

I  jin.  Uf.  M9. 

i' >  'TOSS,  lu  Campanula  sfn<  i 

Fever,  meant  of  combating,  806, 

laMi.lliil.  TAf: 

ri.  f,  SHO. 

V  ;.1;  sleep  of.  .'lOn. 

I   '  '  >'  In.  3&S:  stations  In 

Swiucrliuiil,  \w. 


Fisher,  C.  n.,onstallsticaofconsamptlon 
in  Rhode  Island,  512. 

Flash  language.  American,  883. 

FLCTTiKn.  Alice  C.  An  average  day  In 
camp  among  the  Sioux,  285;  an  evening 
In  csmp  among  the  Omahas,  H8. 

Fletcher,  A.  C,  on  a  Sioux  camp,  333;  war 
customs  of  Omahas,  231. 

Flexure  of  transit  instrumenta,  9QS,  887. 

Flood  Rock  explosion,  315,  325,  828,  835, 
853.481. 

Flora  of  Nanlaoket  and  Uartha'a  Vine- 
yard, 888. 

Florida,  miocene  deiKmlts  In,  HS. 

Fol,  n.,  on  evidence  of  tail  In  man,  92. 

Food,  application  of  science  to  production 
and  consumption  of,  ;!34. 

Food-Ssbes,  co-operation  In  preoerving, 
420. 

Foods,  human,  235. 

Forbes  on  poioonoas  waters  In  Keeling 
Islands,  369. 

Forestry  eoDgreaa,  181,  318. 

Formative  force  of  organisms,  4. 

Formosa,  280. 

France,  height  In,  ill.  523. 

FnAN  KLIN,  Christine  L.  Science  in  com- 
mon H!hools,  280. 

FB>7CKLtN,  F.  Newcomb's  Political  econ- 
omy. 495.  5.18. 

KnAten,  P.  International  geological  eon- 
greiis  at  Berlin,  TM. 

FrtMicb  academy  in  Its  origin,  105;  growth 
of,  lli3VlH8S,  190;  use  of,  281;  associa- 
tion for  the  advancement  of  science,  99: 
expeditions,  259. 

Freud's  Coca.  119. 

Kriction  and  lost  work,  275. 

Fright,  effect  of,  550. 

Prllsch's  I'ertnisn  reptiles  of  Bohemia, 
reviewed,  97. 

Fruit,  tndnenoe  of  locality  upon,  193. 

Fangi,  277. 

Pungi]id  growth  on  spider.  40i>. 

Q.  An  unreliable  treatise  on  disinfec- 
tants, 540. 

O.,  A.  Insular  floras,  297. 

GacK.  8.  H.  The  limitation*  and  valoe of 
hlstologiro]  Investigation,  22Q. 

Gaoe,  S.ll  ands.  P.  .\quAttc  respiration 
of  sofl-shcllcd  turtles,  *a. 

Gage,  H.  H.  and  8.  P.,  on  aquatic  respira- 
tion of  turtles,  225. 

Gasem  on  the  ascent  of  Popocatapetl,  890. 

Qalton,  F.  Type*  and  their  inheritance. 
288. 

Galveston,  deep  water  at,  215. 

Oa>kctt.  n.  The  magnetic  declination 
In  17*1,  283. 

CiARniMKH.  P..  Jan.  .An  Arizona  natural 
bridge,  Ul.  87. 

Gas,  nat-iral,  geology  of,  42,  184;  in  Illi- 
nois, 520;  well*,  441 :  of  Ohio,  220. 

Gastric  Juice  injected  in  blood  of  animals, 
409 

Gee.    See  Stewart  and  Gee. 

Gelkle's  Geology,  reviewed,  298. 

Geographical  education  In  England,  78, 
5W:  news.  157;  notes,  50,  71.  134,  311. 
856,  880.  426,  448,  488,  515,  554;  orthog- 
raphy, reform  in,  110;  society  of 
Rusida,  430. 

Geographlea,  new  series  of,  6S7. 

Oeoinphy,  soma  work*  on,  298;  stndyof, 

OMiogir  ' 'rnnges  in 

New  ^  ~"  at  Ber- 

lin, I'-  'ry,  con. 

tradiiil..ii-  ill.  II;  mni.  ..f  Kurope,  377: 
survey  of  Ciutada,  yi\. 
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1  >:  or.lapan,l3;  Ubio. 
■.  184;  recent  progress 
IKS  on,  298;  of  the  Vtr- 
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11'  In  Africa,  40;  nnlver- 

I.I  2»4. 
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Ginkgo,  etymology  of,  84. 

GInkgo-trcc,  4,  44,  103,  343. 

Qlrara  on  composition  of  wheat  grain,  415. 
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135. 

Glaciatlon  of  Lackawanna  valley,  221. 

Olaclert.  Ui.  96;  Swiss,  42.  59, 
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(Socthc  aud  vegetable  morphology,  130. 

Gold  in  Borneo,  119;  near  Constantinople, 
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GooDK,  a.  B.  The  care  of  pamphleta,  887; 
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the  scientljlc  bureaus,  530. 

Grandldler  on  gigantic  bird  of  Madagas- 
car, 418. 

Gravity  determinations  In  and  near  Japan, 
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day, M.  465,  477. 

Gray's  Explorations  of  east  coast  of 
Greenland,  448. 

Gbat,  K.  p.    Calendar  reform,  408. 
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Oreely,  A.W.,  arctic  explorations  of,  468; 
rescue  of,  278. 
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ploration of,  5,'V8:  native  iron  in.  280. 

GUAtemaia^re-Colnmblan  history  of,  514. 

GQnther'a  Oeopbyslk,  revlewe<l,  '^99. 

Ontta-percha,  subitltnte  for,  160. 
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economy,  ori2. 
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surveyors'  chains,  215. 

IIali,  U.  Ethnography  of  antarctic  Amer- 
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Bale,  H.,  on  the  Blackfoot  tribes,  456. 
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Hai.i.itt,  II.  S.  Exploration  In  Indo- 
china. Ul.  lOTj. 

Hamy's  Mexican  ethnology,  reviewed,  405. 

Hann,  J.,  on  the  Uws  of  temporatare  In 
the  Anttrian  Alna,  IM. 

Banna's  voyage,  4g8. 

Hare.    See  Wmdhead  and  Bare. 

Barlcnesa,  W..  on  flexure  of  transit  In- 
strument*, 905,  3H7;  the  sliver  question, 
237. 

nsnRiNOTON,  M.  W.     Lost  rivers.  205. 

Harrison,  Sir  J.  P..  on  the  great  toe,  452. 

Hartwell,  E.  M..  on  physical  training  In 
Germany,  534. 

Harvard  college  observatory.  556;  beqneal 
to,  I,  884:  elective  slodies  at,  499. 
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Haxen,  H.  A.,  on  hygrometeni  and  psy- 
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deposits.  83. 

Helm's  Olaclert.  reviewed,  56. 
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Dosits  44 

Hllnrd,' J.  E.,  and  his  work,  189. 

Bill,  C.  8..  on  statistical  analrsls,  23T. 

Histological  lnvestl(;atIon8,  :i36. 

Histoloi^y  and  microscopy  section  of 
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Historical  association.  249. 

HrrcHcocK,  C.  H.  The  latest  slides  In  the 
Wliite  Mountains,  1)06;  the  recent  land- 
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Hog  cholera.  6!S. 
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HoLDEN.  K.  S.  The  care  of  pamphlets. 
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Holden,  B.  8..  .'198. 

Bollick  on  MiUhella  repens,  400. 

Hooker,  Sir  J.,  .537. 
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425. 

Homaday's  Travels  in  Borneo,  reviewed, 
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Horse-breeding,  447. 

Ilongh,  G.  W.,  on  injprovements  in  print- 
ing-chronograph, ii05. 

Howe's  Atlas  of  biology,  reviewed,  482. 

UowK,  11.  M.  The  Clapp-Grlfflths  Besse- 
mer plant,  S42. 

Hoyt,  J .  W.,  on  rcorganlMtion  of  V.  8. 
executive  departments.  237. 

Hubbard,  O.  G.  The  Kongo  Free  State, 
map,  163. 

Hubbard,  G.  W.,  on  statistics  of  negroes, 
2S7. 

Hudson  Bay  expedition,  08,  SSO. 

HnoGiNs.  W.  An  attempt  to  photograph 
the  corona,  362. 

Huliva's  Water-supply  of  Brealan,  84. 

Humanism  in  study  or  nature,  64. 

Bunt,  E.  M.,  on  sanitary  and  statistical 
nomenclature,  512. 

Hnperz  on  lungen  gymnastik,  406. 

Bnrricanes,  West  Indian,  260. 

HDxIey,  T.  H.,  884,  537;  on  Darwin,  por- 
trait,  10. 

Htatt,  a.    Cruise  of  the  Arclhnsa.  SIM. 

Hybridization  of  plants,  221. 

Hydrographic  surveys,  118. 

Hydrophobia.  312,  308,  467;  as  a  nervous 
disease,  508. 

Hygiene,  278;  exhibition  of,  36. 

Hygrometers,  387. 

Hygrometry  in  the  signal  service,  586. 

Hypnotism,  280.  SOt. 

I..  H.  C.    Star  catalogues,  408. 

Icebergs  and  temperature  of  «ea,  118. 

Iceland,  357  :  earthquake  in,  51. 

Illinois,  economic  entomology  in,  281. 

Immortality  in  modern  thought,  128. 

Incandescent  lamps  on  railways,  158. 

India,  meteorites  in,  3.33 ;  names  of 
mountains  in,  280. 

Indian  commerce,  180:  superstition,  SO. 

Indiana  state  academy  of  sciences,  302, 
40C. 

Indicator  springs,  testing,  215. 

Indo-Chlna,  exploration  in.  ill.  106. 

Industries,  Alaskan,  Sli?,  427 ;  Siberian, 
348. 

Infectious  disease",  399. 

INOBRSOLI.,  E.  Canadian  plains,  565  ;  the 
plains  of  British  America,  468. 

Ingcrsoll.  E.,  on  the  effect  of  settlement 
of  America  upon  Its  wild  animals,  416. 

Inoculation,  anthrax,  130 ;  for  yellow- 
fever,  .')35. 

Inscription  rocks  of  Monhegan,  liM. 

Insular  floras,  297. 

Insurance,  Are,  1.36. 

International  convention  of  science  as- 
sociations. 203 :  geological  congress, 
158,  33.3.376,  .\20,  540;  inventions  exhi- 
bition. In  London,  383.  429 ;  medical 
congress.  61 ;  sanitar>'  conference  at 
Rome.  101. 

Iron  industry  of  Rnssia.  4.52:  nativi'.  in 
Greenland,  280;  ores.  290. 

Irognols  clans,  231. 

frrigatlon  of  the  interior  of  Sew  Sonlh 
tValcs,  551. 


Irving  and  Van  Hlse  on  crystalline  form 

of  qnartz  grains,  140. 
Island,  new.  In  Pacific  Ocean,  555. 
Italian  African  society,  50. 
Italy,  area  of,  185. 

J.,  J.  Illnstratton*  of  recent  Italian  psy- 
chology, 418 ;  prodnctlveneM,  470 ; 
racial  characteristics  of  Jews,  ilt.  Set ; 
some  reaction-time  studies,  458. 

■I..  W.  Experiments  in  memory,  198; 
Lipp's  psychological  studies,  808. 

Jacquks.  W.  W.     Underground  wires,  6. 

(Tagnaux's  Mineralogy,  reviewed,  16. 

Jascs,  E.  J.  Newcomb's  Political  econ- 
omy, 470,  405,  517 :  recent  land  legisla- 
tion In  England,  456. 

Jaxbs.  J.  F.  An  abnormal  Rudbeckla, 
m.  103 ;  the  Bngllsh  sparrow,  407. 

James.  J.  P.,  on  leaves  of  the  pitcher- 
plant,  206. 

Japan,  agrlcultore  In,  814 ;  stlaa  of,  6SH  : 
geology  of,  13 ;  gravitv  determlnationB 
tn,  310. 

■Japanese  literature,  Roman  alphabet  in, 
l.'W ;  patent  law.  79. 

Jastsow,  J.  Composite  portraiture,  165, 
283  :  Infant  psychology,  485. 

Java,  puppet-shows  in,  251. 

Jenkins,  E.  H.,  on  method  of  estimating 
phosphoric  acid,  348. 

Jewish  quarter  In  Rome,  destmctlon  of, 
60. 

Jews,  racial  characteristics  of,  ill.  822. 

Joest's  Around  Africa,  reviewed,  Ul.  114. 

Johns  Hopkins  nntveraity,  physics  at, 
547. 

Johnson's  Surveying,  reviewed,  856. 

Johnson,  II.  N.,  Deqnest  of,  557. 

Johnston,  II.  H.,  on  an  African  smithy, 
Ul.  847. 

Journalists,  repntatlon  of  Washington, 
301. 

Jnmbo,  .362. 

K.    Physics  at  Johns  Hopkins,  647. 

Kaan.  H.,  on  hypnotism,  280. 

Kane's  European  butterflies,  535. 

Keeling  Islands,  poisonous  waters  In,  360. 

Kittler  s  Electrotechnicol  handlraok,  re- 
viewed, 447. 

KoBEi.T,  W.  Colonization  in  Algeria,  817. 

KOrflsi's  Comfort  and  longevity,  re- 
viewed, 87. 

Kolbe,  <'.  W.,  on  laboratory  practice,  212. 

Kongo,  177 ;  climate  of.  100 ;  conference, 
history  of,  157 ;  expedition  to,  79 ;  Free 
State,  map.  168,  244. 

Korean  curfus,  3. 

Korthals.    See  Br£on  and  Korthals. 

Kowak  River,  exploration  of.  880. 

Krakatoa  eruption,  results  of,  Ul.  201. 

Krause's  Biography  of  Darwin,  reviewed, 
•i76. 

KuNZ,  G.  F.    Korean  cnrios,  3. 

Kunz.  G.  F.,  on  minerals  from  new  local- 
ities, 222  ;  netrifled  eyes.  410. 

Knrile  Islands,  sea-level  of,  120. 

T.abor  statistics  of  Massachusetts.  889. 

Laboratory  practice.  Initiatory  work  for, 
211. 

La  Flesche,  F.,  on  relatlonsblp  among 
Omahas,  282. 

I.and  legislation  In  England,  455. 

l^and-sllde  In  the  White  Mountains,  U!.  84. 

Langley,  J.  W..  on  chemlsm,  211 ;  neces- 
sity of  knowle<lge  of  molecular  physics 
to  teach  chemistry,  212. 

Lanoley.  S.  p.  False  report  of  the  fall 
of  a  meteorite  in  western  Pennsylva- 
nia, 336. 

Langley.  S.  P.,  on  invisible  radiations, 
!!fl6;  temperature  of  moon's  surface, 
412.  443. 

I.Ankester.  E.  R..  .5,37. 

Lapland,  height  of  mountains  In,  515. 

Lathe  as  instrument  of  precision,  215. 

Latitude,  change  In,  116. 

Ijilour's  Chaleur  animale,  585. 

Laughlln's  Study  of  political  ec/)nomy, 
reviewed,  sm. 

Lea,  sanitary  condition  of,  834. 

liBCoHTi,  Sotv.fh.     Earthqoake  shocks 


mines,  640 ;    immortality   in 
thought,  126 ;  the  resnlta  of  shad  pn|a- 
gatlon  on  the  Atlantic  coast,  520. 

Legislation,  land,  in  England,  465. 

Lehmann's  Consumptive  period,  S5. 

Lena  polar  statton,  49S. 

Lbslbt,  J.  P.  Addreaa  btfore  Amcricn 
association,  168. 

Lepidoptera,  collection  of,  60. 

Lettnce,  198. 

Lewis,  T.  H.  Bfflgy  moonds  in  Iowa,iI. 
458. 

Lick  observatory,  Ul.  188.  898,  4SL  SH; 
crown  disk  for,  181 :  future  of,  181. 

IJebetmeister,  C,  on  infectious  discMN. 
290. 

Light  in  deep  sea.  19 ;  method  for  deter- 
mining unit  of,  183. 

Lightning,  injury  to  monument  bv.  Iff. 
:SJ8 ;  and  the  Washington  monomeiit, 
383. 

Limbs,  development  of,  400. 

Linguistic  studies,  282. 

Lipp's  Psychological   stsdies,  rerieml 

Locklngton,  W.  X.,  on  causes  of  eltn- 
tlon  of  earth's  snrfacr,  387. 

l.ocusts.  Injury  by,  286. 

Logic,  study  of.  in  scientiflc  schools.  Ml 

Lomb  prizes,  681. 

London  fog,  41*4. 

Longevity  and  comfort,  87. 

Longitude  signals  to  Mexico,  406. 

Longitudes,  coast-survey  system  of,  474. 

Loomis,  E.  Contributions  to  meteorology, 
62 ;  low-pressure  areas,  79. 

Lucy-Foesarieu's  Ethnography  of  an- 
tarctic America,  reviewed,  02. 

Lnmsden  on  Afshan  tribes,  Ul.  60. 

Lungen  gymnastilc  406. 

LuquER,  T.  T.  P.  Color  and  other  ssso- 
ciations.  Ul.  337. 

Luxor,  excavation  of  temple  of,  U.  CU 

Lyk  AK,  B.  Smith.  The  etymoiogy  of 
ginkgo,  81. 

M.    Laying  a  cable,  MIS. 
M..  A.    The  mind-cure,  543. 
M.,C.  8.    Has  man  a  tall  r  92. 
Mabery,  C.   F.,  on  laboratory  pncUa, 

211.    See  also  Cowles  and  Mabery, 
McAdams,  W.,  on  Indian  mounds  m  Da- 
kota, 382. 
McBride,  T.  H.     Vegetable  moipholo|3 

a  century  ago.  —  Goethe,  130 
McDonald  on  shad  propagation,  488. 
Macedonia,  nailonalitiee  of,  451. 
McFarland.  W.    Flood  Bock  explosion. 

4,31. 
McGill  college,  science  at.  874. 
MclMTOsH,  W.  C.    Phosphorescence  of 

marine  animals,  3S5. 
McKendrick  on  the  action    of  eokl  on 

microphytes,  393. 
McMatb,  R.  E.  Velocity  and  sedhnent,!. 
Mad  stone,  123,  188. 
Madagascar,  gigantic  bird  of,  418. 
Magazines,  scientiflc  oriicles  in,  im,  W, 

400. 
Magnetic  constants  of  steel  crnisex,  80; 

declination  in  1728,  244.  288. 
Magnetism,  terrestrial,  in  Russia,  181. 
Malthus  and  his  work,  587. 
Mammals,  aestivation  of,  402. 
Man.  ancestry  of.   162;  evidence  of  nil 

in,  81,  92;  and  mastodon,  3i5. 
Mangrove  mud  In  Brazil.  120. 
Manm.  B.  p.    The  care  of  pamphlets. 

407,482. 
Map  of  Europe,  geological,  377. 
Maple  sirup,  crystals  in,  520.  539. 
Mapsof  Nortn  America,   inaccuracy  of. 

Marsh.  O.  C.  on  Dinocerata,  454:  size  of 

brains  of  extinct  vertebrates.  380. 
Martha's  Vineyard,  cable  to,  545;  fioraof. 

363. 
Martin,  Miss  L.  J.,  on  laboratory  pnc- 

tice,  212. 
Martmeau's  Types  of  ethical  theory,  «- 

viewed,  188. 
Masaacbnsetts  labor  statistic*,  88B;  Icacb- 

ers'  associations,  450. 
Maatodon  and  man,  ITS;   skeMoa  nssr 
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Mslhriuiitical  iiriw,  gTiB;  reMareh.  com- 
paratlvdictivltT  of  illffcrFnl  nnUonn  In. 

IstbemslicH   «iid  lulronomi  mcUou  uf 

ty  •(.  90. 

-,  •«. 

M,  ..    .  ,,,l.,-.l.  of,  215. 

nl  Coniell.  40C; 
v'lfi;   wscilon  of 
Am.:...;  :s,  214. 

ftnliai'viil  1)  !';<). 

ilrdlclov  ii  ici*.  itf.  W. 

vi-r.  «.'.  L.. iv  (irncllce,  S12. 

iKins.  M.  *.     Hall  o(  clwiric  (Ire,  3*: 
the   \Vn!(fiiiiir<oii    nicuniincnt   antl    Lhe 
liahliilnv  Ktmke  of  .lime  5,  ($3. 
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vi4iwi»rt,  ■♦•7. 
jloni'"-'    .  \<"  it)i).-tiia  id.  IttR. 
311  KM  t'.    Tliu  exploMnn  nl 

iiiili  ; .,  on  n-iicUoii  tlini',  SST; 

vollmi'tiir^.  iih7. 
Mpiital    llff.  niiitj  of,  iSS;  onggrstioti. 

4SI. 
ri«rciir)iil  vapor,  abHOrpllon  of,  by  euiln. 
W7. 
[  v..i«iiiii-..v,  prntrrf««  in.  riSTi. 

■II  fruin  Wc^l  Vifjrinia,  SM. 
!a\re  n'poit  of,  !IS5.  XSli:   In 

^McU'firi'loiticol  iiotr*.  tViil.  otiN?n-iitloii*, 
ctirfouf.  *JTt»;  iib»»*nnu»ry«tn  Heu  Ncvi*. 
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iMii.  -  '"'■■jliiml,  W>7. 

|Mi-i.'  10.   MS;    BItrU, 

(K"  It.  m:  fall  of,  at 

~-...  ... .,'.1.  las. 

I  Mc.\it:uii  rlliii"»i..i;y.  *''"«. 
[Mctkii.  O.    The  .-Inyftiflcatton  and  palp- 
onpilojfv  of  thi;  l\  S.  tertiary  deponlla, 
)«. 
bllciiKiji,  J.    The  Eofliiih  nparrow.Ml. 
< lchl*»'8  LIfo  of   Gen.  Upton,  reviewed, 
*)4. 
I'Mli'liiinii  iinlTcnIty,  biology  In.  !W. 

[  M1<*P" "'^'     r^'''eiit    coiitriliutioiiK    In 

1 
*Mtcr  I.U  IllO. 

'  Mill. Ill  of  rold  oil,  31VS. 

Micr.ipl«riis  MMlinolde*.  W.   24)1. 
MiM.KR.  («.  S.    Colnp  and  oih*»r  a«MirU 

II. inn.  v'W 
M(nii<-r>  iiinoni;  Molluwa,  U. 
Miiiil  .-iiri'.  >l.1 
Mliirrnl   iinxlnri*  of  rnlle<l    Stalo*,   W. 

rfi-Mircvi*  ..f  .\^V:nliinl.  ftoB. 
Mlllrrnli!  riiiiM  lir»  l.ii'.nliUei,  32^. 
I  Mlni^M,  enrthqiiako  Fli<H-kf<  In,  .%40:  loni^  of 

life  In,  .vw. 
I  MixoT.  r  H  (^olor  MiiHirlatlonK  with  the 
nionflt!.,  fW;  llir  formallvi'  ft»n-e  of  or- 
iTiiili^nii..  -i;  n  n.-w  t'lMl.iwni.-iiI  for  rc- 
aeiircli.  Ill:  phV(»l*i|oi:y  .If  llif  hrnln.  581. 
[MItiol,  C'.S.,  UN  death,  A!ij:  niurpbology 
uf  i.iipia-reiial  cai>»iilep,  !£M;  uumber- 
habit.  -JUX 

■' ,1. ..-..!..    (B, 

IIBI. 
\  .Item,  I.W. 

;. ...,-.. -and  llieoretlcal    clieln- 
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Psychology,  advances  in  French,  396 ;  In- 
fant, m;  Italian,  413. 
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Railways  in  Burmah.  562:  electric,  180, 
Ul.  240;  in  Mew  York.  Ul.  148;  Kngllsh 
and  American,  14;  incandescent  lamps 
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sllk-calture  in  the  United  States,  236; 
song-notes  of  periodical  cicada,  226. 
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and  its  BUSomitibUitj  to  tnmsfonna- 
tlons,  268;  probable  Mriod  of  geatatinn 
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Smith,  B.,  140. 
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Sleinen's  explorations  of  the  Xingo,  IS^ 
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